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FILED/ACCEPTED

Before the JAN - 9 2007
Federal Communications Commission Federaj Commumcanons -
Washington, DC 20554 Offica of the Smf;rrﬁmnssmn
In the Matter of

PanAmSat Licensee Corp. File No. SAT-RPL-20061219-00155

Application for Authority to Launch and
Operate a Replacement Satellite at 91°
W.L.

ERRATUM
On December 19, 2006, PanAmSat Licensee Corp. (“PanAmSat”) filed the above
captioned application seeking authority to launch and operate a replacement C/Ku-band
satellite, to be known as Galaxy 17, at the 91° W_L. orbital location. PanAmSat hereby
submits this Erratum correcting certain information in the Technical Exhibit to that
application. Specifically, PanAmSat has discovered an error in the calculation of the
saturated flux density (“SFD) range for the C-band and Ku-band receive beams. This
error, in turn, resulted in a change in the transponder gain of the C-band and Ku-band
channels. Accordingly, in this Erratum, PanAmSat provides the appropriate corrections
to the Technical Exhibit section of above referenced application. Consequential
corrections are also made in the associated Schedule S.
A, Technical Exhibit Corrections:
1)  Section 2.7.2: In the fifth line of the third paragraph on page 10, the value of “-

91.2 dBW/m*” should be changed to “-114.2 dBW/m?".



2)

3)

4)

5)

6)

7)

8)

Section 2.7.2: In the seventh line of the third paragraph on page 10, the value of “-
89.1 dBW/m”" should be changed to “-119.1 dBW/m?",

Certification Statement: On page 27, the date should be changed from “December

XX, 2006” to “December 19, 2006

Exhibit 2: On page 31, in the rows titled “Conus (Horizontal Polarization)” and
“Conus (Vertical Polarization)”, associated with the C-band Uplink SFD Range
@Maximum G/T, the range “-91.2 to -44.2 dBW/m®” should be changed to “-
114.2 to -67.2 dBW/m™”.

Exhibit 2: On page 31, in the rows titled “Conus (Horizontal Polarization)” and
“Conus (Vertical Polarization)”, associated with the Ku-band Uplink SFD Range
@Maximum G/T, the range “-89.1 to -42.1 dBW/m*” should be changed to “-
119.1 to -72.1 dBW/m*”.

Exhibit 2: On page 31, in the rows titled “Conus (H-Pol. Up) /Conus (V-Pol.
Dn.y” and “Conus (V-Pol. Up) /Conus (H-Pol. Dn.)”, associated with the C-band
uplink to C-Band downlink transponder gain, the range “111.5 to 64.5 dBi”
should be changed to “134.5 to 87.5 dB™.

Exhibit 2: On page 31, in the rows titled “Conus (H-Pol. Up) /Conus (V-Pol.
Dn.)” and “Conus (V-Pol. Up) /Conus (H-Pol. Dn.)”, associated with the Ku-band
uplink to Ku-Band downlink transponder gain, the range “118.1 to 71.1 dB”
should be changed to “148.1 to 101.1 dB™.

Exhibit 5B: On page 39, under the table column titled “Maximum Transponder

Gain (dB)”, the value of “111.5 dB” should be changed to *“134.5 dB”.
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10)

1)

12)

1)

2)

3)

4)

Exhibit 5B: On page 40, under the table column titled “Maximum Transponder
Gain (dB)”, the va.lue of “118.1 dB” should be changed to “148.1 dB”.

Exhibit 6A: On page 41, the portion of the title that reads “SFD RANGE AT
PEAK G/T: -91.2 TO -44.2 dBW/m2” should be changed to read “SFD RANGE
AT PEAK G/T: -114.2 TO -67.2 dBW/m2”.

Exhibit 6C: On page 43, the portion of the title that reads “SFD RANGE AT
PEAK G/T: -89.1 TO -42.1 dBW/m2” should be changed to read “SFD RANGE
ATPEAK G/T: -119.1 TO -72.1 dBW/m2”.

Exhibit 7: On page 54 in the row titled “Minimum SFD [G/T: Peak; Attn: 0 dB] -
(dBW/m?)” the value of “-91.2” should be changed to “-114.2” and the value of “-
89.1” should be changed to “-119.1".

Schedule S Corrections:

Section S7: In the first row associated with the CUP Beam ID, the value in
column p should be changed from “-91.2” to “-114.2".

Section S7: In the third row associated with the KUP Beam ID, the value in

column p should be changed from “-89.1” to “-119.1”.

Section S10: For those rows associated with transponder IDs of 1C through 24C,

the value under column b should be changed from “111.5” to “134.5”.

Section S10: For those rows associated with transponder IDs of 1K through 24K,

the value under column b should be changed from “118.1” to “148.1”.

Conformed copies of the Technical Exhibit (Word file) and Schedule S (mdb file)

as modified by this Erratum are attached for the sake of clarity and convenience. A

revised version of the Inputs to the Schedule S (Word file) is also being submitted for



convenience. Please direct any questions regarding this Erratum to Jose Albuquerque at

202-944-6897.

Jennifer D. Hindin

WILEY REIN & FIELDING LLP
1776 K Street, N.W.

Washington, DC 20006

January 9, 2007

Respectfully submitted,

/s/ Susan H._ Crandall

Susan H. Crandall
Assistant General Counsel
Intelsat Corporation



Certification Statement

I hereby certify that | am a technically qualified person and am familiar with Part 25 of
the Commission’s Rules and Regulations. The contents of this engineering statement
were prepared by me or under my direct supervision and to the best of my knowledge are

complete and accurate,

/s/ January 5, 2007
Jose Albuquerque Date
Intelsat

Senior Director, Spectrum Engineering



Erratum

PanAmSat Licensee Corp. (“PanAmSat”), herein, provides corrections to its
pending application to construct, launch and operate Galaxy 17 from 91° WL.
Specifically, with respect to the Technical Exhibit section of the application,
PanAmSat provides corrections to 1) the saturated flux density (“SFD”) of the C-
band and Ku-band receive beams and 2) the transponder gain range of the C-band
and Ku-band channels. Appropriate corrections to the associated Schedule S are
also made.

On December 19, 2006 filed an application with the Commission requesting
authority to construct, launch and operate Galaxy 17 from 91° WL (see FCC File
No.: SAT-RPL-20061219-00155). Subsequent to that filing, PanAmSat noted an
error in the calculation of the SFD range for the C-band and Ku-band receive
beams. This error in turn resulted in a change in the transponder gain of the C-
band and Ku-band channels. Accordingly, with this Erratum, PanAmSat provides
the appropriate corrections to the Technical Exhibit section of the SAT-RPL-
20061219-00155 filing. Appropriate corrections are also made in the associated
Schedule S. The corrections to the Technical Exhibit section are as follows:

1) Section 2.7.2: In the fifth line of the third paragraph on page 10, the value of
-91.2 dBW/m” should be changed to -114.2 dBW/m’,

2) Section 2.7.2: In the seventh line of the third paragraph on page 10, the value
of -89.1 dBW/m’ should be changed to -119.1 dBW/m’.

3) Exhibit 2: On page 31, in the row titled “Conus (Horizontal Polarization)” -
associated with the C-band Uplink SFD Range @Maximum G/T, the range -
91.2 to -44.2 dBW/m’ should be changed to -114.2 to -67.2 dBW/m’.

4) Exhibit 2: On page 31, in the row titled “Conus (Vertical Polarization)”
associated with the C-band Uplink SFD Range @Maximum G/T, the range -
91.2 to -44.2 dBW/m” should be changed to -114.2 to -67.2 dBW/m’.

5) Exhibit 2: On page 31, in the row titled “Conus (Horizontal Polarization)”
associated with the Ku-band Uplink SFD Range @Maximum G/T, the range
-89.1 to -42.1 dBW/m? should be changed to -119.1 to -72.1 dBW/m?.,

6) Exhibit 2: On page 31, in the row titled “Conus (Vertical Polarization)”
associated with the Ku band Uplink SFD Range @Maximum G/T, the range

- -89.1 to -42.1 dBW/m” should be changed to -119.1 to -72.1 dBW/m’.
7)  Exhibit 2: On page 31, in the row titled “Conus (H-Pol. Up) /Conus (V-Pol.
~ Dn.)” associated with the C-band uplink to C-Band downlink transponder
gain, the range “111.5 to 64.5 dBi” should be changed to “134.5 to 87.5 dB”.
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8) Exhibit 2: On page 31, in the row titled “Conus (V-Pol. Up) /Conus (H-Pol.
Dn.)” associated with the C-band uplink to C-Band downlink transponder
gain, the range “111.5 to 64.5 dBi” should be changed to “134.5 to 87.5 dB”.

9)  Exhibit 2: On page 31, in the row titled “Conus (H-Pol. Up) /Conus (V-Pol.
Dn.)” associated with the Ku-band uplink to Ku-Band downlink transponder
gain, the range 118.1 to 71.1 dB should be changed to 148.1 to 101.1 dB.

10)  Exhibit 2: On page 31, in the row titled “Conus (V-Pol. Up) /Conus (H-Pol.
Dn.)” associated with the Ku-band uplink to Ku-Band downlink transponder
gain, the range 118.1 to 71.1 dB should be changed to 148.1 to 101.1 dB.

11) Exhibit 5B: On page 39, under the table column titled “Maximum
Transponder Gain (dB)”, the value of 111.5 dB should be changed to 134.5
dB. '

12) Exhibit 5B: On page 40, under the table column titled “Maximum
Transponder Gain (dB)”, the value of 118.1 dB should be changed to 148.1
dB.

13) Exhibit 6A: On page 41, the portion of the title that reads “SFD RANGE AT
PEAK G/T: -91.2 TO -44.2 dBW/m2” should be changed to read “SFD
RANGE AT PEAK G/T: -114.2 TO -67.2 dBW/m2”.

14) Exhibit 6C: On page 43, the portion of the title that reads “SFD RANGE AT
PEAK G/T: -89.1 TO -42.1 dBW/m2” should be changed to read “SFD
RANGE AT PEAK G/T: -119.1 TO -72.1 dBW/m2”. _

15)  Exhibit 7: On page 54 in the row titled “Minimum SFD [G/T: Peak; Attn: O
dB] — (dBW/m?)” the value of -91.2 should be changed to -114.2.

16) Exhibit 7: On page 54 in the row titled “Minimum SFD [G/T: Peak; Attn: O
dB] - (dBW/m”)” the value of -89.1 should be changed to -119.1.

The corrections to the Schedule S are as follows:

1) Section S7: The first row associated with the CUP Beam ID, the the value in
column p should be changed from -91.2 to -114.2.

2) Section S7: The third row associated with the KUP Beam ID, the the value
in column p should be changed from -89.1 to -119.1.

3) Section S10: For those rows associated with transponder IDs of 1C through
24C, the value under column b should be changed from 111.5 to 134.5.

4) Section S10: For those rows associated with transponder IDs of 1K through
24K, the value under column b should be changed from 118.1 to 148.1.

The attached Exhibit 1 contains the corrected Galaxy 17 Technical Exhibit in its

entirety. The attached Exhibit 2 contains the corrected Galaxy 17 Scheduie S
inputs in its entirety.
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Certification Statement

I hereby certify that I am a technically qualified person and am familiar with Part
25 of the Commission’s Rules and Regulations. The contents of this engineering
statement were prepared by me or under my direct supervision and to the best of
my knowledge are complete and accurate.

/s/ Jose Albuquerque January 5, 2007
Jose Albuquerque Date
Intelsat
Senior Director, Spectrum
Engineering
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EXHIBIT 1



Technical Exhibit

1) Introduction

PanAmSat Licensee Corp. (“PanAmSat”) seeks authority in this application to
operate a new satellite, designated as Galaxy 17, from the 91° WL orbital location.
The characteristics of the Galaxy 17 spacecraft as well as its compliance with the
various provisions of Part 25 of the Commission’s rules are provided in the
remainder of this Technica Exhibit.

PanAmSat currently operates Galaxy 11 from 91° WL. This spacecraft utilizes the
frequency bands of 5925 - 6425 MHz, 3700 — 4200 MHz, 13750 — 14500 MHz,
10950 — 11200 MHz and 11700 — 12200 MHz and provides coverage of the
continental United States'. Galaxy 11 will be shifted to the nominal orbital
location 74° WL to replace SBS-6 that is approaching its end-of-life and Galaxy 17
will replace Galaxy 11 at 91° WL,

2) Spacecraft Qverview

Galaxy 17 is an Alcatel Space SPACEBUS 3000B3 spacecraft that operates on the
C-band frequencies of 5925 — 6425 MHz and 3700 - 4200 MHz; and Ku-band
frequencies of 14000 — 14500 MHz and 11700 — 12200 MHz. It utilizes 24 C-
band and 24 Ku-band transponders. At C-band, the spacecraft is capable of
providing service to the continental United States (“CONUS”) and Hawaii, as well
as portions of Mexico and Canada. At Ku-band, the spacecraft provides service to
the continental United States, Hawaii, Puerto Rico and portions of Canada.

Galaxy 17 is a 3-axis stabilized type spacecraft, with a rectangular cube main body
that supports the antennas and electronics for the various subsystems. It also
utilizes two, four-panel deployable solar array wings as well as a bi-propellant
propulsion system. The on-orbit configuration of the Galaxy 17 spacecraft is
provided in Exhibit 1. A summary of the basic spacecraft characteristics is
provided in Exhibit 2.

2.1) Structure

! Galaxy 11 also can provide coverage of South America in the 14000 ~ 14250 MHz and 10950 —

11200 MHz bands.
2 Horizons 2 was to be launched in 2007 to replace SBS-6 at the nominal orbital location 74°
WL. However, due to launch delays, Horizons 2 is not expected to be in orbit until late 2008.
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The structural design of Galaxy 17 provides mechanical support for all subsystems.
The structure externally supports the communication antennas, command and
telemetry antennas, solar arrays, and thrusters. It also provides a stable platform
for preserving the alignment of critical elements of the spacecraft.

The basic structure of the spacecraft is comprised of a central tube with a number
of webs and panels attached to the tube. In its final on station configuration, the
spacecraft has a rectangular-cube shape, with two deployable solar array wings,
two deployable antenna reflectors (and its associated feeds), command and
telemetry antennas, Earth and sun sensors, statlonkeepmg thrusters and an Apogee
Boost Motor (“ABM?”) — all protruding from the main (cube) structure.

The structure is divided into two modules: the service module and the
communication module. The service module supports equipment used with the
Unified Propulsion Subsystem (“UPS”), the Electrical Power Supply (“EPS”)
subsystem, Attitude and Orbit Control Subsystem (“AOCS”) and the Telemetry,
Command and Ranging subsystem (“TC&R”). The communication module
contains a network of heat pipes and supports equipment associated with the
communication payload, e.g. amplifiers, Electrical Power Conditioning (“EPC”)
units and output multiplexers (“OMUXes”). |

The basic structural components of the service module are 1) a central tube, 2) the
internal deck, 3) the east and west service module web panels, 4) the east and west
service module panels, 5) the north and south service module panels, 6) vertical
and horizontal service module stiffners, and 7) the anti-Earth panels.

The central tube houses the spacecraft’s two propellant tanks and supports the
ABM. It provides the mechanical connection to the spacecraft launch vehicle and
provides global structural stiffness. The central tube also indirectly supports loads
from equipment mounted onto various panels, webs and brackets that are attached
to it.

The internal deck is located near the aft section of the spacecraft. It serves to
equalize the shear forces acting on the communication and service module
north/south web panels. Additionally, the internal deck guarantees the rigidity of
the satellite. The internal deck supports a number of units associated with the
service module such as the Remote Data Units (“RDUs”), Central Data
Management Units (“CDMUs”) and House Keeping Units (“HKUs”).
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The east and west service module web panels carry the Helium tanks and provide
mounting surfaces for a number of units associated with the UPS.

The east and west service module panels are located on the east and west aft
section of the spacecraft. They provide mounting surfaces for a number of units
and support brackets, e.g. sun sensor mounting bracket, antenna deployment and
pointing mechanism’s (“ADPM”) mounting bracket, etc.

The north and south service module panels carry the high (heat) dissipative and
heavy units associated with the service module, e.g. batteries, power conditioning
unit (“PCU™), etc.

Two pairs of vertical and horizontal service module stiffners are attached to the
north and south service module panels and the internal deck, with each vertical and
horizontal stiffner forming a horizontal “T” shape. The stiffners provide further
rigidity to the north and south service module panels and additional support for the
internal deck.

The anti-Earth panels consist of a north and a south panel that close out the aft.
section of the spacecraft.

The communication panel is composed of 1) the Earth panel, 2) the north and south
communication module panels, 3) north and south communication module web
panels, 4) the east and west communication module panels and 5) the east and west
main plate and support structure.

The Earth panel serves to equalize the shear forces acting on the communication
module north/south web panels. The Earth panel also provides mounting surface
for a number of units and bracketes associated with the communication module,
e.g. C and Ku-band input multiplexer (“IMUXs”), test couplers, polarization
switch, etc.

The north and south communication module panels provide mounting surfaces for
the high (heat) dissipative units associated with the communication module, e.g.
Traveling Wave Tube Amplifiers (“TWTAs”), C and Ku-band Output
Multiplexers (“OMUXSs”). They also support the Earth panel and partially support
the mass of the solar arrays. -
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The north and south communication module web panels provide rigidity to the
north and south communication panels. A dedicated web panel is attached to the
inside face of the associated north and south communication panel.

The east and west communication module panels are four panels — two located on
the east side of the spacecraft and two located on the west side of the spacecraft —
that sit atop of the east and west service module panels. The two panels on each
side — east or west side — of the spacecraft are connected via a connecting/stiffner
beam. The east and west communication module panels can be installed and
removed very easily and allow easy access to the repeater equipment.

Two main plates are located near the nadir side of the spacecraft on the east and
west sides of the spacecraft. Each plate is mounted atop a dedicated mounting
bracket which is in turn attached to the main Earth panel. The east and west main
plates support the feeds for the corresponding east and west deployable antennas.

In addition to the service and communication modules, there are a number of
secondary structures attached to the primary structure. These are primarily
brackets that provide support for external units such as reflectors and their
associated feeds, sensors, solar arrays and thrusters.

Galaxy 17 utilizes two deployable reflector antennas located on the east and west
sides of the spacecraft. Each reflector is attached to the main body of the
spacecraft through the use of ADPMs. The feeds for the deployable antennas are
mounted on the east or west main plates, as appropriate.

Galaxy 17 also employs a communication antenna mounted on the nadir side of the
spacecraft. The antenna and its associated feeds and subreflector are mounted on a
dedicated antenna support structure which is in turn mounted on the Earth panel.

The spacecraft employs four omni-directional antennas for telemetry, command
and ranging. The antennas are grouped into pairs, with each pair mounted atop a
dedicated bracket. One pair of antennas is located on the nadir (Earth facing)
section of the spacecraft near the southwest corner of the Earth panel. The other
pair of antennas is Jocated in the aft section of the spacecraft, on the northeast aft
edge of the east service module panel.

The spacecraft utilizes two deployable solar wings, which are extended when the .

spacecraft reaches its on-station orbital location. One solar wing is located on the
north side of the spacecraft and the other is located on the south side of the
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spacecraft. The solar wings provide the mounting surfaces for the solar cells. -
Each solar wing is connected to the main spacecraft structure through a dedicated
Bearing and Power Transfer Assembly (“BAPTA”) which is attached to the north
and south communication module panels, as appropriate.

The Earth sensors are mounted atop a dedicated mounting bracket located on the
northeast section of the Earth panel.

Four pairs of sun sensors are distributed on the nadir and aft section of the
spacecraft. Each pair of sun sensors is mounted on top of a dedicated mounting
bracket. On the nadir side of the spacecraft, a pair of sensors is mounted on a
bracket located near the northwest comer of the spacecraft, with another pair of
sensors mounted on a bracket located near the southeast corner of the spacecraft.
On the aft side of the spacecraft, a pair of sun sensors is mounted on a bracket
located on approximately the south aft edge of the east service module panel, with
another pair of sensors mounted on a bracket located on approximately south aft
edge of the west service module web panel.

The main station-keeping thrusters are mounted directly onto the north and south,
service and communication module panels, the east and west service module
panels, and the anti-Earth panel. The main ABM is attached to a series of
supporting struts that in turn are attached to the central tube.

The Galaxy 17 mass budget is provided in Exhibit 3.

2.2) Thermal Subsystem

Thermal control is accomplished through the use of Optical Surface Radiators
(“OSRs”), heat pipes, Multilayer Insulation (“MLI”) blankets, electrical heaters
and heat shields. The outer surface of the north and south (service and
communication module) panels are covered with OSRs to maximize the heat
rejection to space while minimizing the absorbed solar energy. The heat generated
by high power units, e.g. TWTAs, OMUXs, etc. is spread over the north and south
(communication module) panels by means of heat pipes that are embedded in the
panels. Multilayer Insulation (“MLI”) blankets cover all external areas, except.
radiative areas. Heaters are used to limit the lower temperature extremes of the
electronics as well as the propulsion thrusters and propellant lines. Sensitive areas
such as thrusters are protected thermally by means of heat shields.

2.3) Power Subsystem
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The Electrical Power Subsystem (“EPS”) generates, stores, conditions and protects
the satellite’s electrical power. It provides the energy required to operate the
satellite during all modes of operation. The EPS consists of the solar arrays,
batteries, associated power electronics, and power harnesses that integrate and
regulate the systems. :

Galaxy 17 utilizes two deployable solar array wings, with one wing located on the
north side of the spacecraft and the other located on the south side of the
spacecraft. Each solar wing is composed of four equal-sized main panels. Each
panel supports an array of photovoltaic solar cells. During launch, the solar array
wings are in the stowed position. However, once on station, the solar wings are
deployed, with each wing extending out on the north and south sides of the
spacecraft. The solar array is designed to provide power to the spacecraft for at
Jeast 15 years.

Power from the solar arrays is transferred to the spacecraft through the use of two
BAPTAs - one for each solar wing. The BAPTA also controls the rotation of the
solar wing. |

During eclipse periods, the primary source of power to the spacecraft is through
batteries. Galaxy 17 utilizes two 27-cell nickel-hydrogen batteries housed in four
battery packs. The battery packs which are mounted on the north and south service
module panels near the aft corners of the main spacecraft structure.

The Galaxy 17 EPS has been designed so that no single failure in the subsystem
will cause a spacecraft failure. The EPS will provide sufficient power to the
spacecraft throughout its design life to support all active communication channels
as well as all necessary housekeeping loads. The beginning of life (“BOL”) and
end of life (“EOL”) power budgets for Galaxy 17 are provided in Exhibit 4.

2.4) Attitude Control Subsystem

The Attitude and Orbit Control System (“AOCS”) maintains the spacecraft attitude
during the transfer orbit, initial acquisition period, and on-station geostationary
operations.  Additionally, the AOCS is responsible for re-acquisition of the
spacecraft in case of emergency and its placement into a safe configuration.

The AOCS is composed of primary and redundant sun and Earth sensors, two
three-axis gyros, four momentum wheels, bipropellant thrusters, and associated
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electronics. Control of the spacecraft attitude and orientation is accomplished
through the use of momentum wheels and by pulsed or continuous firing of
selected thrusters by the AOCS.

2.5) Propulsion Subsystem

The propulsion subsystem provides impulse for the spacecraft maneuvering during
all phases of the mission beginning with launch vehicle separation through the
operational lifetime of the satellite. The major components of the propulsion
subsystem are as follows: 1) a 400N ABM, 2) fourteen 10N thrusters, 3) three high
pressure Helium tanks, 4) two spherical propellant tanks and 5) systems of valves,
filters, regulators and transducers.

The spacecraft employs a bipropellant system, whereby it utilizes a combination of
Nitrogen Tetroxide and Monomethylhydrazine as propellants. The system utilizes
Helium gas as pressurant to pressurize the propellant tanks.

Each main line is equipped with a filter in order to protect sensitive down-stream
components from contamination. The propellant filters act as long term protection
against particles which could otherwise enter the thruster valves.

High accuracy pressure transducers are used throughout the system to measure the
pressure of the propellant and Helium tanks as well as other critical points within
the subsystem. Such measurements are used for general monitoring of the
propulsion system as well as to gauge the level of the remaining propellant
remaining within the system throughout the life of the spacecraft.

Temperature tansducers are incorporated throughout the propulsion subsystem.
They are part of the thermal control subsystem of the spacecraft. Temperature
transducers enable operators to determine the health of the ABM and the 10N
thusters, and to determine if there are any functional disturbances within the
systems, e.g. leakages. |

Following separation from the launch vehicle, pyrotechnic valves are opened to
allow the Helium pressurant to flow through a filter and a series of redundant
(pressure) regulators into the propellant tanks. The propellant tank valves are then
opened to prime the system and provide pressurized propellant to all thrusters.
Prior to activating any thrusters, two of the 10N thrusters are openned for at least 2
minutes in order to vent any gas that may be trapped between the propellant tanks

 and the thrusters.
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Following the subsystem priming, appropriate 10-N thrusters are ﬁred‘t_o control
the spin of the spacecraft. The 400-N ABM is then fired as necessary during the
transfer orbit operation to inject the spacecraft into a geosynchronous orbit.

Upon completion of the transfer orbit, the ABM is isolated from the rest of the
propulsion system by activating a number of normally open pyrotechnic valves.
Additionally, the Helium supply is isolated from the propellant tanks by activating
a number of normally open pyrotechnic valves. The system is then configured for
on-station maneuvers whereby the 10-N thrusters are operated for the balance of
the mission and the system operates in a blow-down mode. During on-station
operations, momentum wheels are used in conjunction with the 10-N thrusters to
maintain correct positioning and pointing of the spacecraft.

The architecture of the propulsion system is based on a low risk approach which
has been flight proven. The system utilizes space qualified components and
incorporates full redundancy for all critical components.

2.6) Data Management Subsystem

The spacecraft data management functions are handled by the Data Management
Subsystem (“DMS”). The main functions of the DMS are 1) to decode and route
command messages to their final destination, 2) to collect and format satellite
telemetry data and deliver them to the TC&R subsystem for transmission to Earth,
3) thermal regulation of the spacecraft, 4) spacecraft failure detection,
identification and recovery, 5) battery management, 6) provide on board time
functions and 7) monitor the health of various spacecraft units.

The DMS is comprised of the Data Handling System (“DHS”), the On-Board Data.
Handling (“OBDH”) bus and the on-board software. The primary components of
the DHS are the Central Data Management Unit (“CDMU”), the Remote Data
Units (“RDU”) and the Telemetry Decryption Unit (“TDU”). The CDMU
performs housekeeping data acquisition, handles telemetry and command data and
has a number of embedded applications that pertain to various functions such as
thermal regulation, battery management, BAPTA management, etc. The two
RDUs monitor the OBDH bus, decode and execute commands routed on the
OBDH bus, encode telemetry signals from the interfaced units, and transmit the
encoded telemetry data onto the OBDH bus. The OBDH data bus connects the
CDMU to the RDUs and the Platform Distribution Unit (“PFDU”), which
distributes power to the platform units and heaters, provides battery management
functions and activates pyrotechnic devices. The TDU decrypts spacecraft
commands.
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2.7) Communication Subsystem

2.7.1) Overview

Galaxy 17 provides 24 active communication channels at C-band frequencies and
24 active channels at Ku-band frequencies. The bandwidth of each C-band and Ku-
band channel is 36 MHz. The Galaxy 17 frequency and polarization plans are
provided in Exhibits 5A and SB. At C-band, the Galaxy 17 receive and transmit
beams provide coverage of the continental United States, Hawaii and portions of
Mexico and Canada. At Ku-band, the Galaxy 17 receive and transmit beams
provide coverage of continental United States, Hawaii, Puerto Rico and portions of
Canada.

At both C and Ku-band frequencies, Galaxy 17 employs full frequency reuse
through the use of orthogonal polarization within the same beam. The C and Ku-
band beams utilize linear (horizontal and vertical) polarization, whereby the
polarization of the uplink is opposite that of the downlink. The electric field
component of the linear horizontally polarized signal is parallel to the equatorial
plane and the electric field component of the linear vertically polarized signal is
orthogonal to the equatorial plane. Accordingly, Galaxy 17 is compliant with the
provisions of sections 25.210(a)(1) and (2) and 25.210(f) of the Commission’s
Rules.

The polarization sense of the C-band and Ku-band channels may be switched upon
ground command. Accordingly, Galaxy 17 is compliant with the provisions of

~ section 25.210(a)(3) of the Commission’s Rules.

2.7.2) Antennas and Beam Coverage

Galaxy 17 utilizes a deployable transmit/receive C-band antenna located on the
west side of the spacecraft and a deployable transmit Ku-band antenna located on
the east side of the spacecraft. Each antenna is an offset fed shaped reflector
illuminated by a corrugated feed horn with two orthomode transducers. The C-
band and Ku-band reflectors are circularly shaped with an aperture of 2.2 meters.
The C-band antenna provides the coverage of of continental United States, Hawaii
and portions of Mexico and Canada. The Ku-band antenna provides coverage of
United States, Hawaii, Puerto Rico and portions of Canada. The position of the C-
band and Ku-band reflectors may be mechanically adjusted through the use of the
ADPM.
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Galaxy 17 also employs a Ku-band receive antenna assembly mounted on the
Earth panel. The assembly consists of a Gregorian type shaped main reflector, an
ellipsoidal sub-reflector illuminated by a feed which includes an orthogonal -
transducer. The Gregorian main reflector is 1.4 meter wide elliptically shaped
reflector. The Ku-band receive beam provides coverage of continental United
States, Hawaii, Puerto Rico and Portions of Canada.

The coverage beams of the Galaxy 17 antennas are shown in Exhibits 6A through
6D, in the format prescribed in section 25.114(d)(3) of the Commission’s Rules.
The peak Equivalent Isotropically Radiated Power (“EIRP”) of the horizontally
and vertically polarized C-band transmit beams is 43.3 dBW. The EIRP of the
horizontally and vertically polarized Ku-band CONUS beam 1s 51.3 dBW.

The peak G/T of the horizontally and vertically polarized C-band receive beams is
5.2 dB/K. The peak G/T of the horizontally and vertically polarized Ku-band
CONUS receive beams is 7.1 dB/K. The minimum saturation flux density
(“SFD”) corresponding to the peak G/T point of the C-band horizontally and
vertically polarized receive beams is -114.2 dBW/m®. The minimum saturation
flux density (“SFD”) corresponding to the peak G/T point of the Ku-band
horizontally and vertically polarized receive beams is -119.1 dBW/m’

The SFD at any G/T contour may be determined using the following formula:
SFDp = SFDp + [(G/T)p — (G/T)p] + A
where

SFDp: SFD at desired G/T level (dBW/m?)

SFDp: Minimum SFD at peak G/T (dBW/m?)

(G/T)p : Desired G/T level (dB/K)

(G/T)p: Peak G/T (dB/K)

A = Transponder attenuator setting (dB), ranging from O to 47 dB
for C-band and for Ku-band transponders.

Exhibit 7 provides a detailed calculation of the EIRP, G/T and SFD of the Galaxy
17 uphnk and downlink beams.

Galaxy 17 does not fully comply with the antenna cross-polarization criteria of
section 25.210(i) of the Commission’s Rules. Specifically, the ratio of the on-axis
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co-polar gain to cross-polar gain (i.e. the cross-polarization isolation) is less than
30 dB over very limited portions of the primary coverage area of the C-band
receive and transmit beams and the Ku-band transmit beam. Accordingly,
PanAmSat requests a waiver of section 25.210(1) of the Commission’s rules with
regard to these beams.

The cross-polarization contours of the Galaxy 17 C and Ku-band communication
beams are provided in Exhibits 6J through 6M. In each exhibit, the contour value
listed with each contour represents the absolute level of cross-polarization
isolation.

The Galaxy 17 C-band receive antenna provides a cross-polarization isolation of
30 dB or greater over its primary coverage area with the exception of Hawaii
where the cross-polarization isolation is greater than 27 dB (See Exhibit 6J). The
Galaxy 17 C-band transmit antenna provides a cross-polarization isolation of 30
dB or greater over its primary coverage area with the exception of Hawaii and
Puerto Rico where the cross-polarization isolation is equal to greater than 28 dB
and 25 dB, respectively (See Exhibit 6K). The Galaxy 17 Ku-band transmit
antenna provides a cross-polarization of 30 dB or greater over its primary coverage
area with the exception of sections of the states of Louisana, Mississippi and
Florida where the cross-polarization is equal to or greater than 29 dB (See Exhibit
6M). The Galaxy 17 Ku-band receive antenna provides a cross-polarization
isolation of 30 dB or greater over its primary coverage area and is fully compliant
with the provisions of section 25.210(i) of the Commission’s Rules (see Exhibit
6L).

The level of cross-polarization isolation achieved for the C-band uplink and
downlink beams and the Ku-band downlink beam was the best that the satellite
manufacturer could achieve without causing excessive degradation in the co-
polarized gain of the beam and/or in the size of its coverage area. As a result, a
slight reduction in the cross-polarization isolation with respect to the 30 dB
requirement, and only in a very limited portion of the coverage area, was
considered to be the best approach for making efficient use of the orbit/spectrum
resources by Galaxy 17.

Moreover, as the Commission has previously recognized, “failure to meet the

cross-polarization isolation requirements will not adversely impact any other
operator, and the only party to suffer an increase in interference” is the applicant
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itself.> In the case of Galaxy 17 C-band and Ku-band transmit beams, deviation
from the 30 dB requirement causes very little impact, if any, on the operations of
adjacent satellites. In the case of the Galaxy 17 C-band receive beam, deviation
from the 30 dB requirement has no impact on potential interference to adjacent
satellites. Rather, the reduction in Galaxy 17’s cross-polarization isclation in
limited portions of its coverage area will slightly increase the interference to
Galaxy 17 carriers from its own oppositely polarized carriers as well as from
emissions (of other operators) generated by adjacent satellites. By controlling the
power level of Galaxy 17’s carriers, however, PanAmSat can compensate for this
factor, thereby meeting its transmission objectives and the requirements of its
customers.

The Commission previously has granted waivers of the requirement in section
25.210()) based on the same factors that support the waiver PanAmSat is
requesting in this application.” Accordingly, Commission precedent supports a
grant of PanAmSat’s waiver request.

2.7.3) Transponder description

2.7.3.1) C-Band

Signals in the 5925 — 6425 MHz frequency band are received by the appropriate
(horizontally polarlzed or vertically polarized) receive antenna. The output of the
receive antenna is routed to a set of 500 MHz wide receivers via a test coupler and
a band-pass filter.

The receivers are arranged in a 4:2 redundancy ring. Each uplink can access one
of three receivers by ground command. The receivers establish the system noise
figure and downconvert the received signal to the transmit frequency band. Each
receiver operates over the entire 5925 — 6425 MHz band in linear mode and is
designed to have high sensitivity (i.e. good noise performance) and low cross-talk
coefficients (i.e. good linearity characteristics).  Given that the receiver
downconverts the received signal to the necessary frequency required for

3 See {5 of the Terms and Conditions of the Authorization granted to SES on August 18, 2004 in
SAT-LOA-20030219-00013.

4 See waivers granted to: Intelsat North America LLC on June 17, 2005 in SAT-MOD-
20050203-00019; SES Americom, Inc, on July 13, 2004; New Skies Satellites, N.V. on May 24,
2002, in 17 FCC Red 10369; Star One S.A. on August 24, 2004, in 19 FCC Red 16334;
DIRECTYV Enterprises, LLC on October 4, 2005, in SAT-A/0-20050504- 00093 and SAT-STA-
20050518-00105.
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transmission, the frequency stability of the transmitted signal is controlled entirely
by the receiver itself. The Galaxy 17 C-band receiver is able to maintain over the
life of the spacecraft the frequency of the transmitted (downcoverted) signal to
within 0.002% of the desired value. Accordingly, Galaxy 17 is compliant with the
provisions of section 25.202(¢) of the Commission’s Rules.

The output of the receivers is then distributed to a bank of Input Mulitplexers. The
IMUXs are filters that provide frequency band separation for each channel. The
rejection characteristics of the IMUX are provided in Exhibit 8A.

The output of each IMUX is connected to a dedicated Linearized Channel
Amplifier (‘LCAMP”) and its associated TWTA through a bank of redundancy
switches. The redundancy switching permits the output of the IMUX to be routed
to a redundant LCAMP/TWTA pair should the primary units fail or malfunction.

The gain of each channel (and its associated transponder saturation flux density)
may be independently adjusted by changing the attenuation of its designated
LCAMP by ground command. Consequently, the output of each LCAMP may be
varied by ground command over a range of 47 dB in 1 dB increments.
Accordingly, the C-band channels of Galaxy 17 are compliant with the provisions
of section 25.210(c) of the Commssion’s Rules.

Each TWTA produces 47 Watts of output power. All LCAMP/TWTA pairs are
configured within a 30-for-24 redundancy ring.

The output of each TWTA amplifier is routed through a bank of switches to a one
of two OMUXs, which also accommodates the telemetry input. The switching
network allows the output of a redundant LCAMP/TWTA pair to be forwarded to
the appropriate OMUX should the primary pair of units fail or malfunction. The
rejection characteristics of the OMUX are provided in Exhibit 8A. The output of
each OMUX is connected to the transmit antenna (feed) via a test coupler.

2.7.3.2) Ku-Band

Signals in the 14000 — 14500 MHz frequency band are received by the appropriate
(horizontally polarized or vertically polarized) receive antenna. The output of the
receive antenna is routed to a set of 500 MHz wide receiver via a test coupler and a
band-pass filter.
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The receivers are arranged in a 4:2 redundancy ring. Each uplink can access one
of three receivers by ground command. The receivers establish the system noise
figure and downconvert the received signal to the transmit frequency band. Each
receiver operates over the entire 14000 — 14500 MHz band in linear mode and is
designed to have high sensitivity (i.e. good noise performance) and low cross-talk
coefficients (i.e. good linearity characteristics).  Given that the receiver
downconverts the received signal to the necessary frequency required for
transmission, the frequency stability of the transmitted signal is controlled entirely
by the receiver itself. The Galaxy 17 Ku-band receiver is able to maintain over the
life of the spacecraft the frequency of the transmitted (downcoverted) signal to
within 0.002% of the desired value. Accordingly, Galaxy 17 is compliant with the
provisions of section 25.202(e) of the Commission’s Rules.

The output of the receivers is distributed to a bank of IMUXs. The IMUXs. are

filters that provide frequency band separation for each channel. The rejection
characteristics of the IMUX are provided in Exhibit &B.

The output of each IMUX is connected to a dedicated LCAMP and its associated
TWTA through a bank of redundancy switches. The redundancy switching
permits the output of the IMUX to be routed to a redundant LCAMP/TWTA pair
should the primary units fail or malfunction.

The LCAMP has two modes of operation: Fixed Gain Mode (“FGM”) and
Automatic Level Control (“ALC”) Mede. In the Fixed Gain Mode, the gain of
each channel (and its associated transponder saturation flux density) may be
independently adjusted by changing the attenuation of its designated LCAMP by
ground command. Consequently, in the Fixed Gain Mode, the output of each
LCAMP may be varied by ground command over a range of 47 dB in 1 dB
increments. Accordingly, the Ku-band channels of Galaxy 17 are compliant with
the provisions of section 25.210(c) of the Commssion’s Rules. In the ALC mode,
the output power of the LCAMP can be set by ground command and the LCAMP
provides dynamic gain control over an input range of 47 dB to maintain the output
power constant at the commanded level.

The Ku-band payload utilizes 12 TWTAs that produce 107 Watts of output power
and 12 TWTAs that produce 111.5 Watts of power. All LCAMP/TWTA pairs are

configured within a 32-for-24 redundancy ring.

The output of each TWTA amplifier is routed through a bank of switches to a one
of two OMUXs, which also accommodates the Uplink Power Control (“ULPC”)
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beacons. The switching network allows the output of a redundant LCAMP/TWTA.
pair to be forwarded to the appropriate OMUX should the primary pair of units fail
or malfunction. The rejection characteristics of the OMUX are provided in Exhibit
&B. The output of each OMUX is fed into a receive reject filter and connected to
the transmit antenna (feed), via a test coupler.

2.8) Telemetry, Command and Ranging Subsystem

‘The telemetry, command and ranging (“TC&R”™) subsystem provides the following
functions:

1) Acquisition, processing and transmission of spacecraft telemetry data.
2) Reception and retransmission of ground station generated ranging signals.
3) Reception, processing and distribution of telecommands.

The TC&R subsystem consists primarily of the following elements: 1) Four omni
antennas; 2) C-band communication antenna; 3) Two telemetry transmitters; 4)
Two command receivers; 5) Data handling hardware/software; 6) C-band
OMUXes; 7) Two sets of C-band LCAMP/TWTAs and 8) Microwave components
including filters, switches, couplers, isolators, power splitters, cables .and
waveguide

2.8.1) Antennas

When on-station, command and telemetry signals are received and transmitted
through Galaxy 17°s main C-band communication antennas. The coverage
patterns of the command and telemetry beams under these circumstances are
provided in Exhibits 6F and 6H, respectively.

During emergencies and transfer orbit operations, command and telemetry signals
are received and transmitted through the omni-directional antennas. The omni
antennas are grouped in pairs, with one pair located near the southwest corner of
the Earth panel and the other pair located on the northeast aft edge of the east
service module panel. Representative graphs of the antenna gain for the command
and telemetry omni antennas are provided in Exhibits 6G and 6l, respectively.

During extreme on-station emergencies and during transfer orbit operations, it is

assumed that the spacecraft is not properly oriented and communication with the
spacecraft cannot be established through the main communication antennas. The
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graphs in Exhibits 6G and 61 show the variation in the gain of the antenna at 0° roll
angle, referenced to the (horizontal) plane on the center axis of the antenna
aperture, with the azimuth (or pitch angle) varying from -180° and +180° --
generally referred to as the “azimuth cut”. Given that the omni antennas are horn
antennas having symmetrical gain performance about the center axis of the antenna
aperture, the gain variation shown in Exhibits 6G and 6] are also representative of
the case where the pitch angle of the antenna is 0°, referenced to the (vertical)
plane located at the center axis of the antenna aperture, with the elevation (or roll
angle) varying from -180° and +180° -- generally referred to as the “elevation cut”.

During emergency conditions, when the spacecraft’s main communication antenna
is not pointing towards Earth, the omni antennas would be used since its field of
view is greater than +/- 20° and the Earth disk is only +/- 8.4°. From Exhibits 6G
and 61, it is evident that the coverage of the omni antennas is relatively flat over the
entire Earth and that the variation in gain will be typically less than 1.0 dB within
+/-20° of the peak gain point. The peak gain of the omni antenna is 8.0 dBi for
command and 7.8 dBi for telemetry.

The omni antenna diagrams (Exhibits 6G and 6I) were not prepared in accordance
with the parameters specified in Section 25.114(d)(3) of the Commission’s Rules
due to the fact that the satellite manufacturer does not provide the patterns in the
required form as the pointing of the omni antennas with respect to the Earth will
vary during an emergency situation. In this respect, it is our understanding that,
given the specificity of the situation, Exhibits 6G and 6l, together with the
descriptive characterization given in the two previous paragraphs, fulfill the
requirements of Section 25.114(d)(3). However, in case the Commission has a
different understanding in this respect, a waiver of the requirements of Section
25.114(d)(3) of the FCC Rules with respect to the presentation of the omni-
directional antenna pattern is respectfully requested

2.8.2) Command

The Galaxy 17 command subsystem performance summary is provided in Exhibit
9. Detailed calculation of the G/T and SFD for each command beam is provided in
Exhibit 10.

During on-station operations, commands are transmitted to the spacecraft through
the transmission of sequences of command tones onto a linearly polarized, FM
signal at the frequencies of 5925.5 MHz and 6424.5 MHz. The command signal 1s

received by the spacecraft through the main C-band communication (receive)
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antenna. The command signals are then routed to communication receivers.
Within the communication receiver, the command signal is extracted and routed to
two command receivers via a directional coupler. The command receivers amplify
and demodulate the signal, and recover the baseband command signal and ranging
tones. The output of the command receivers are forwarded 10 the data handling
subsystem, where the commands are demodulated, decrypted decoded and sent to
the appropriate spacecraft unit.

During transfer orbit or emergency operations, the operation of the command
subsystem is similar to that for on-station operations, except that the transmitted
command signals are received by the omni antennas and directed to the command
receivers via a set of directional couplers. Exhibits SA and 5B provide the
frequency and polarization plan for the Galaxy 17 command channels.

2.8.3) Telemetry

The Galaxy 17 telemetry subsystem performance summary is provided in Exhibit
9. Detailed calculation of the EIRP for each telemetry beam is provided in Exhibit
10.

During on-station operations, telemetry is transmitted by the spacecraft on two
independent, linearly polarized PM signals on the frequencies of 4197.125 MHz
and 4198.875 MHz. Baseband telemetry data is transmitted from the spacecraft’s
data handling subsystem to two telemetry transmitters. Within each telemetry
transmitter, the baseband signal is phase modulated onto cone of the two main
carrier frequencies of 4197.125 MHz and 4198.875 MHz, depending on the
frequency a551gned to the specific transmitter. The output of the telemetry
transmitters is then routed to C-band OMUX of the communication subsystem
where it is frequency multiplexed with the main C-band communication channels.
From the OMUX, the telemetry signal is routed to the main C-band
communication (transmit) antenna for transmission to Earth. The telemetry
transmitter is able to maintain over the life of the spacecraft the frequency of the
transmitted signal to within 0.002% of the desired value; hence it is compliant with
the provisions of section 25.202(e) of the Commission’s Rules.

During transfer orbit or emergency operations, the output of each telemetry
transmitter is routed to one of two C-band LCAMP/TWTA pairs within the C-band
communication payload for additional amplification and transmitted to Earth
through the omni antennas. Exhibits 5A and 5B provide the frequency and
polarization plan for the Galaxy 17 telemetry channels.
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2.8.4) Ranging

During all phases of the mission, the slant range of the spacecraft can be
determined to a relatively high level of accuracy through the use of a multiple tone
ranging system. Through ground command, the telemetry transmitters and
command receivers are configured for operation in the ranging mode.

The ranging tones selected are modulated onto the command carrier and
transmitted to the spacecraft. Once received by the spacecraft through the
appropriate receiving antenna, the signal is routed directly to the spacecraft’s
telemetry transmitter. From the telemetry transmitter, the ranging signal is
transmitted to Earth through the appropriate spacecraft transmitting antenna. On
the ground, the ranging tones are demodulated and their phase compared with that
of the transmitted signal to determine the range of the satellite.

Because the ranging subsystem uses the command and telemetry subsystems, the
descriptions of the operation of these two latter systems during on-station, transfer
orbit and emergency conditions are applicable to the ranging subsystem as well.
The performance summary of the Galaxy 17 command, telemetry and ranging
subsystems is provided in Exhibit 9.

2.9) Uplink Power Control Subsystem

Galaxy 17 provides two Ku-band beacons which can be used for uplink power
control (“ULPC”) by customers transmitting at Ku-band frequencies to the
spacecraft. One ULPC beacon transmits a vertically polarized signal at 11701
MHz. The second ULPC beacon transmits a horizontally polarized signal at 12195
MHz.

The performance characteristics of the ULPC beacon are provided in Exhibit 2.
Detailed calculation of the EIRP for each ULPC beam is provided in Exhibit 7.
The coverage of the Galaxy 17 ULPC beam is shown in Exhibit 6E.

The ULPC subsystem utilizes a pair of transmitters — one primary and the other
redundant — to generate each ULPC beacon. Accordingly, the ULPC system
utilizes four transmitters — two primary and two redundant. For each beacon
signal, the output of the selected (primary or redundant) transmitter is routed to one
of the two Ku-band OMUXs within the communication subsystem and then
directed to the appropriately polarized Ku-band antenna for transmission to Earth.
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Each ULPC transmitter is able to maintain over the life of the spacecraft the
frequency of the transmitted signal to within 0.002% of the desired value; hence, it
is compliant with the provisions of section 25.202(e) of the Commission’s Rules.

2.10) Satellite Station-Keeping

The spacecraft will be maintained within 0.05° of its nominal longitudinal position
in the east-west direction as well as in the north-south direction. Accordingly, it is
in compliance with the provisions of section 25.210(j) of the Commission’s Rules.

The attitude of the spacecraft will be maintained with an accuracy consistent with
the achievement of the specified communications performance, after taking into
account all error sources (i.e. attitude perturbations, thermal distortions,
misalignments, orbital tolerances and thruster perturbations).

2.11) Satellite Useful Lifetime

The design lifetime of the satellite in orbit is 15 years. This has been determined
by a conservative evaluation of the effect of the synchronous orbit environment on
the solar array, the amount of fuel aboard the spacecraft, the effect of the charge-
discharge cycling on the life of the battery, and the wearout of the amplifiers and
other active units. The mass allocation of propellant for spacecraft stationkeeping
is optimized to achieve at least 15 years of operation. To enhance the probability
of survival, equipment/unit redundancy is incorporated into the spacecraft design
where possible. Materials and processes have been selected so that aging or .
wearing effects will not adversely affect spacecraft performance over the estimated
life. '

2.12) Spacecraft Reliability

Galaxy 17 is designed for an operational and mission life of 15 years. Life and
reliability are maximized by incorporating flight proven or flight qualified units
and designs to the greatest extent possible. All subsystems and units have a
minimum design life of 15 years. Redundancy concepts are applied to all critical
components. All avoidable single-point failure modes have been eliminated.

The projected reliability of the combined C-band and Ku-band payload is 93.8%.

The projected reliability of the bus system is 80.2%. The overall reliability of the
Galaxy 17 spacecraft is projected to be 75.2%. The subsystem reliability
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assessments were based upon the use of failure rates and modeling assumptions
from previous spacecraft programs as well as those specific to Galaxy 17.

3.0) Power Flux Density (“PFD”)

The power flux density limits for space stations are specified in section 25.208 of
the Commission’s Rules. With respect to the 11700 — 12200 MHz band, section
25.208 of the Rules does not specify any PFD limits for geo-stationary FSS
satellites. However, section 25.208 does specify PFD limits for the 3700 — 4200
MHz band.

In the 3700 — 4200 MHz band, the maximum PFD level at the Earth’s surface
produced by Galaxy 17 was calculated for a 30.133 MHz digital carrier, a 36 MHz
analog TV/FM carrier as well as the Galaxy 17 telemetry carriers. The results are
provided in Exhibit 11 and show that the downlink power flux density levels of the
Galaxy 17 carriers do not exceed limits specified in section 25.208 of the
Commission’s Rules.

4.0) Emission Limitations

The receiver and transmitter channel filter response characteristics are determined
primarily by the performance of the Input Multiplexer Filter and the Output
Multiplexer Filter, respectively. The amplitude response characteristics of the -
Galaxy 17 C-band and Ku-band IMUXs are provided in Exhibits 8A and 8B,
respectively, as required under section 25.114(c)(4)(vii) of the Commission’s
Rules. The amplitude response characteristics of the C-band and Ku-band OMUXs
are provided in Exhibits 8A and 8B, respectively, as required under section
25.114(c)}(4)(vii). The total amplitude response characteristics of the Galaxy 17 C-
band and Ku-band channels are also provided in Exhibits 8A and 8B.

PanAmSat shall comply with the provisions of 25.202(f) of the Commission’s
rules with regard to Galaxy 17 emissions.

5.0) Service Area

At C-band frequencies, the primary service area of Galaxy 17 is the continental
United States, Hawaii and portions of Canada and Mexico. At Ku-band, the
primary service area of Galaxy 17 is the continental United States, Hawaii, Puerto
Rico and portions of Canada.
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6.0) Orbital Location

PanAmSat requests that it be assigned the 91° WL orbital location for Galaxy 17.
From 91° WL, Galaxy 17 will replace the Galaxy 11 spacecraft which currently
operates from this orbital location. The 91° WL location satisfies Galaxy 17
requirements for optimizing coverage, elevation angles and service availability and
ensures that maximum operational, economic and public interest benefits will be
derived. Moreover, the 91° WL orbital location ensures the continuity of the
services being currently provided by Galaxy 11.

7.0) Orbital Arc Limitations

At C-band, Galaxy 17 is intended to provide video, audio and data services to
satellite users in the continental United States, Hawaii and portions of Mexico and
Canada. At Ku-band, Galaxy 17 is intended to provide similar services to users in
the continental United States, Hawaii, Puerto Rico and portions of Canada. The 91°
WL position affords reasonable Earth station angles to the region. The
attractiveness of Galaxy 17 to this market would be severely diminished if service
to this area is not possible, especially with respect to its ability to ensure the
continuity of the services being currently provided by Galaxy 11.

8.0) Services and Emission Designators

Galaxy 17 is to be a general purpose communications satellite and has been
designed to support various services offered within PanAmSat’s satellite system.
Depending upon the needs of the users, the transponders on Galaxy 17 can
accommodate television, radio, voice or data communications. Typical types of
communication services to be offered include: :

a) Frequency modulated television (TV/FM)

b) Compressed digital video

c) High speed digital data

d) Digital single channel per carrier (“SCPC”) data channels

Emission designators and allocated bandwidths for representative communication
carriers, telemetry and command signals are provided in Exhibit 12.

9.0) Galaxy 17 Carrier Link Analysis
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The operational co-frequéncy satellites nearest to the 91° WL orbital slot are
Brasilsat B4, located 92° WL, Intelsat Americas 6, located at 93° WL, and Intelsat
Americas 8, located at 89° WL.

Brasilsat B4 is operated by Star One and utilizes only C-band frequencies to
provide service to Brazil and the surrounding area. Intelsat Americas 6 and
Intelsat Americas 8 are operated by Intelsat and utilize both C and Ku-band
frequencies to provide coverage of the U.S. The FCC license covering the
operation of Intelsat Americas 6 is SAT-LLOA-19950215-00017. The FCC filing
for Intelsat Americas 8 specifies the use of C, Ku and Ka-band frequencies to
provide coverage of the U.S. and South America. The FCC license covering the
operation of Intelsat Americas 8 is SAT-MOD-19991102-00106.

At C-band and Ku-band frequencies, link analysis for Galaxy 17 was conducted for
a number of representative carriers. For the analysis, it was assumed that the
nearest satellites to Galaxy 17 were Intelsat Americas 6 (93° WL) and Intelsat
Americas 8 (89° WL). At C-band, the impact to and from the operation of
Brasilsat-B2 was not considered given that there is sufficient beam isolation
between Galaxy 17 and Brasilsat B4.

Other assumptions made for the link budget analysis were as follows:

a) In the plane of the geostationary satellite orbit, all transmitting and receiving
Earth stations have off-axis co-polar gains that are compliant with the limits
specified in section 25.209(a)(1) of the FCC Regulations.

b) All transmitting and receiving Earth stations have a cross-polarization
isolation value of at least 30 dB within their main beam lobe.

¢) At C-band frequencies, degradation due to rain was not considered, given
that rain (attenuation) effects are insignificant at C-band.

d) At Ku-band frequencies, rain attenuation predictions were derived using
Recommendation ITU-R P.618-7.

e) At Ku-band frequencies, increase in noise temperature of the receiving Earth
station due to rain is taken into account.

f) For the cases where the transponder operates in a multi-carrier mode, the
effects due to intermodulation interference are taken into account.

The results of the analyses are shown in Exhibits 13A and 13B and demonstrate
that operation of the Galaxy 17 satellite from 91° WL would permit the intended
services to achieve their respective performance objectives while maintaining
sufficient link margin.
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10.0) Adjacent Satellite Link Analysis

Link analyses were also performed for Intelsat Americas 6 (93° WL) and Intelsat
Americas 8 (89° WL) based on the proposed operation of Galaxy 17 from 91° WL.
For Intelsat Americas 6, link calculations were performed for the carriers listed in
the FCC license application SAT-LOA-19950215-00017. For Intelsat Americas 8,
link calculations were performed for the carriers listed in the FCC license
application SAT-MOD-19991102-00106. The assumptions made for the Galaxy 17
link analysis (as stated above) were also applied for the link studies of Intelsat
Americas 6 and Intelsat Americas 8. In these studies, the adjacent satellite
interference analysis is based on the emission levels for Galaxy 17 at 91° W.L. on
one side and, on the other side is based on the emission levels that were considered
in SAT-LOA-19950215-00017 (for Intelsat Americas 6) and in SAT-MOD-
19991102-00106 (for Intelsat Americas 8).

The C-band link analysis only considered the impact of Galaxy 17 digital carriers.
Specifically, at C-band it was assumed that the maximum Galaxy 17 uplink power
density was —50.9 dBW/Hz and the maximum Galaxy 17 downlink EIRP density
was —31.5 dBW/Hz. Similarly, the Ku-band analysis only considered the impact of
Galaxy 17 digital carriers. At Ku-band, it was assumed that the maximum Galaxy
17 uplink power density was -50.3 dBW/Hz and the maximum Galaxy 17
downlink EIRP density was -23.5 dBW/Hz.

With regard to the C-band and Ku-band link analysis for Intelsat Americas 8 only
the impact of the Galaxy 17 digital carriers on the Intelsat Americas 8 carriers -
associated with the NAFTA beams were considered. The impact on the Intelsat
Americas 8 carriers associated with the South America beam was not considered
given that there is sufficient beam isolation between Galaxy 17 and Intelsat
Americas 8.

The impact of the Galaxy 17 TV/FM carrier, as listed in Exhibits 13A and 13B, on
the transmissions of Intelsat Americas 6 and Intelsat Americas 8 was not
considered for two primary reasons. First, in some cases the Galaxy 17 TV/FM
carriers would be located at the center of the adjacent satellite’s channel guard
bands pursuant to section 25.211(a) of the FCC Rules. Hence, most of the energy
of the TV/FM carrier would fall within the guard bands of the adjacent satellite
transponders. The second reason was the fact that TV/FM carriers are known to be
high-density carriers with most of the energy contained within the near vicinity of
the carrier center frequency. Operation of sensitive narrow-band carriers is
typically precluded within these high power density areas of the TV/FM carrier.
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Accordingly, placement and operation of TV/FM carriers are normally achieved
through coordination discussions with the adjacent satellite operator, rather than
through C/I calculations — since the results of such calculations would show that
narrow-band carriers typically could not operate on a co-frequency basis with
TV/FM carriers. In this particular situation, coordmatlon would be internal to the
Intelsat system.

The results of the C-band and Ku-band link analysis for Intelsat Americas 6
operating at 93° WL are listed in Exhibits 14A and Exhibit 14B, respectively. The
results of the C-band and Ku-band link analysis for Intelsat Americas 8 operating
from 89° WL are listed in Exhibit 15A and 15B, respectively.

The results of the C-band and Ku-band analysis for Intelsat Americas 6 and Inteslat
Americas 8 show that there will be some limited impact on the transmissions of
these two spacecraft. However, coordination of Galaxy 11 transmissions with the
Intelsat Americas 6 and Intelsat Americas 8 satellites wili be conducted within the
Intelsat system, as required.

11.0) Schedule S Submission

PanAmSat is providing with its application a Schedule S for the operations of
Galaxy 17 from 91° WL. It is noted that the antenna galn pattern for the Galaxy 17
command and telemetry omni antennas were included in column “e” (instead of
column “f) of section S8 of the Schedule S, since they are not in GXT format (see
section 2.7.1).

The cross-polarization contours of the C-band and Ku-band communication beams
are provided in column “f” of the Schedule S. The contour value listed with each
contour represents the absolute level of cross-polarization isolation.

In column “g” of section S13 of the Schedule S, a link budget file has been
included for the first link (i.e. the first of row of data) contained in that section.
This link budget file is applicable to all of the links listed in section S13 and should
have been included with each row of data in that section of the Schedule S.
However, given that the link budget file is rather large and its inclusion with each
link (or data row) would lead to the Schedule S file having an unmanageable size,
all other links (or rows of data) contain a small ASCII file that references the link
budget file that is attached to the first link (i.e. the link budget file attached to the
first row of data).

12.0) Orbital Debris Mitigation Plan
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Intelsat is proactive in ensuring safe operation and disposal of this and all
spacecraft under its control. The four elements of debris mitigation are addressed
below:

12.1) Spacecraft Hardware Design

The spacecraft is designed such that no debris will be released during normal
operations. Intelsat has assessed the probability of collision with meteoroids and
other small debris (<1 cm diameter) and has taken the following steps to limit the
effects of such collisions: (1) critical spacecraft components are located inside the
protective body of the spacecraft and properly shielded; and (2) all spacecraft
subsystems have redundant components to ensure no single-point failures. The
spacecraft does not use any subsystems for end-of-life disposal that are not used
for normal operations.

12.2) Minimizing Accidental Explosions

Intelsat has assessed the probability of accidental explosions during and after
completion of mission operations. The spacecraft is designed in a manner to
minimize the potential for such explosions. Propellant tanks and thrusters are
isolated using redundant valves and electrical power systems are shielded in
accordance with standard industry practices. At the completion of the mission, and
upon disposal of the spacecraft, Intelsat will ensure the removal of all stored
energy on the spacecraft by depleting all propellant tanks, venting all pressurized
systems, isolating the batteries from the spacecraft bus, and turning off all active
units.

12.3) Safe Flight Profiles

Intelsat has assessed and limited the probability of the space station becoming a
source of debris as a result of collisions with large debris or other operational space
stations. Except as stated below, Galaxy 17 will not be located at the same orbital
location as another satellite or at an orbital location that has an overlapping
stationkeeping volume with another satellite.

The proposed orbital location for Galaxy 17 is 91° W.L. Except for Galaxy 11 that
will move away from 91° W.L. after its traffic is transferred to Galaxy 17, Intelsat
is not aware of any other FCC licensed system, or any other system applied for and
under consideration by the FCC, having an overlapping stationkeeping volume
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with Galaxy 17. Intelsat is also not aware of any system with an overlapping
stationkeeping volume with Galaxy 17 that is the subject of an ITU filing and that
is either in orbit or progressing towards launch.

12.4) Post Mission Disposal

At the end of the mission, Intelsat will dispose of the spacecraft by moving it to a
minimum altitude of 300 kilometers above the geostationary arc. This exceeds the
minimum altitude established by the IADC formula. Intelsat has reserved 9.5
kilograms of fuel for this purpose. The reserved fuel figure was determined by the
spacecraft manufacturer and provided for in the propellant budget. To calculate
this figure, the manufacturer used the “rocket equation”, i.e., it plugged in the
expected mass of the satellite at the end of life and the required delta-velocity to
achieve the desired orbit. Intelsat has assessed the fuel gauging uncertainty and
has provided an adequate margin of fuel reserve to address the assessed uncertainty
in remaining propellant.

In calculating the disposal orbit, Intelsat has used simplifying assumptions as
permitted under the Commission’s Orbital Debris Report and Order. - For
reference, the effective area to mass ratios (Cr*A/M) of the Galaxy 17 spacecraft is
0.04 m%kg, resulting in a minimum perigee disposal altitude under the IADC
formula of at most 280.4 kilometers above the geostationary arc, which is lower
than the 300 kilometer above geostationary disposal altitude specified by Intelsat in
‘this filing. Accordingly, the Galaxy 17 planned disposal orbit complies with the
FCC’s rules. . ,

Page 26 of 78



Certification Statement

I hereby certify that I am a technically qualified person and am familiar with
Part 25 of the Commission’s Rules and Regulations. The contents of this
Technica Exhibit were prepared by me or under my direct supervision and to
the best of my knowledge are complete and accurate.

/s/ Jose A}buquerque December 18, 2006
Jose Albuquerque Date
Intelsat

Senior Director,
Spectrum Engineering
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EXHIBIT 1: SPACECRAFT CONFIGURATION
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EXHIBIT 2: SUMMARY OF SPACECRAFT CHARACTERISTICS

‘pacecraft Name Galaxy 17

Orbital Location 91° WL
Spacecraft Manufacturer Alcatel Alenia Space
Spacecraft Model SPACEBUS 3000B3
Spacecraft Type 3-axis stabilized
Spacecraft Launch Date ' April-July 2007
Spacecraft Dimensions

Length 5.3 meters

Width 3.3 meters

Depth 2.3 meters
Spacecraft Mass

Mass w/o fuel 1777 kg

Mass w/ fuel (at launch) 4100 kg
Spacecraft Expected Lifetime >15 years
Eclipse Capability 100%
Station-keeping

North-South +0.05°

East-West +0.05°

Antenna Pointing Accuracy
(Assumed station-keeping accuracy of +0.05°
in north-south and east-west directions)

North-South 0.12°

East-West 0.12°

Rotational ' 0.28°
Spacecraft Reliability 75.2%

Payload Reliability 93.8%

Bus Reliability 80.2%
Propulsion Type Bi-propellant -
Maximum Solar Array Power

Beginning of Life 10738 Watts

End of Life 8891 Watts
Deployed Area of Solar Array 66 meters”
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EXHIBIT 2: SUMMARY OF SPACECRAFT CHARACTERISTICS

(continued)

| Frequency Bands

C-band Uplink

5925 - 6425 MHz

'C-band Downlink

3700 — 4200 MHz

Ku-band Uplink

14000 — 14500 MHz

Ku-band Downlink

11700 — 12200 MHz

Polarization

C-band Uplink

Linear Horizontal / Linear Vertical

C-band Downlink

Linear Horizontal / Linear Vertical

Ku-band Uplink

Linear Horizontal / Linear Vertical

Ku-band Downlink

Linear Horizontal / Linear Vertical

Coverage Area

C-band Uplink

Conus, Hawaii, Portions of Canada and Mexico

C-band Downlink

Conus, Hawaii, Portions of Canada and Mexico

Ku-band Uplink

Conus, Hawaii, Puerto Rico, Portion of Canada

Ku-band Downlink

Conus, Hawaii, Puerto Rico, Portion of Canada

Beam Cross-Polarization Isolation

C-band Uplink > 27 dB

C-band Downlink >25dB

Ku-band Uplink > 30 dB

Ku-band Downlink > 29 dB
Number of Channels

C-band 24

Ku-band 24
Communication Channel Bandwidth

C-Band 36 MHz

Ku-band 36 MHz
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EXHIBIT 2: SUMMARY OF SPACECRAFT CHARACTERISTICS

(continued)

Maximum Downlink EIRP
C-band Beam
Conus (Horizontal Polarization) 433 dBW
Conus (Vertical Polarization) 43.3 dBW
Ku-band
Conus (Horizontal Polarization) 51.3 dBW
Conus (Vertical Polarization) 51.3 dBW
Maximum Uplink G/T
C-band
Conus (Horizontal Polarization) 5.2dB/K
Conus (Vertical Polarization) 5.2dB/K
Ku-band
Conus (Horizontal Polarization) 7.1 dB/K
Conus (Vertical Polarization) 7.1dB/K

Uplink SFD Range @ Maximum G/T

C-band

Conus (Horizontal Polarization)

-114.2 to -67.2 dBW/m"

Conus (Vertical Polarization)

-114.2 to -67.2 dBW/m"

Ku-band

Conus (Horizontal Polarization)

-119.1 to -72.1 dBW/m*

Conus (Vertical Polarization)

-119.1 to -72.1 dBW/m*

Transponder Attenuator Range

47 dB in 1 dB increments

C-band
Ku-band 47 dB in 1 dB increments
Transponder Gain '
C-band Uplink to C- band Downlink
Conus (H-Pol. Up) / Conus (V-Pol. Dn.) 134.5t0 87.5dB
Conus (V-Pol. Up) / Conus (H-Pol. Dn.) 134.5t0 87.5dB

Ku-band Uplink to Ku-band Downlink

Conus (H-Pol. Up) / Conus (V-Pol. Dn.)

148.1 to 101.1 dB

148.1 t0 101.1 dB

Conus (V-Pol. Up) / Conus (H-Pol. Dn.)
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EXHIBIT 2: SUMMARY OF SPACECRAFT CHARACTERISTICS

(continued)

Unit Redundancy
C-band Receiver 4 for 2
C-band Amplifier | 30 for 24
Ku-band Receiver 4 for 2
Ku-band Amplifier 32 for 24
Maximum Power of Last Amplifier Stage
C-band | 47 Watts
Ku-band 111.5 and 107 Watts
Transmit Frequency Stability
C-band < 0.002%
Ku-band < 0.002%
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EXHIBIT 2: SUMMARY OF SPACECRAFT CHARACTERISTICS

(continued)

Command Frequency

Transfer Orbit / Emergency

5925.5/ 6424.5 MHz

On-Station

5925.5/6424.5 MHz

Command Polarization

* Transfer Orbit Left Hand Circular / Right Hand Circular
On-Station Horizontal / Vertical
Command Carrier Modulation FM
Command Carrier Bandwidth
Occupied Bandwidth 860 kHz
Allocated Bandwidth 1000 kHz
Command Antennas
Transfer Orbit Omni Antenna
On-Station Reflector
Command Threshold at Beam Peak
Transfer Orbit / Emergency -105.3 dBW/m"
On-Station -122.5 dBW/m"
Command G/T at Beam Peak
Transfer Orbit / Emergency -25.9 dB/K
On-Station -8.9dB/K

Telemetry Frequency

Transfer Orbit / Emergency

4197.125/4198.875 MHz

On-Station

4197.125/4198.875 MHz

Telemetry Polarization

Transfer Orbit / Emergency

Left Hand Circular / Right Hand Circular

On-Station

Horizontal / Horizontal

Telemetry Modulation PM
Telemetry Carrier Occupied Bandwidth
Occupied Bandwidth 72 kHz
Allocated Bandwidth 500 kHz

Telemetry Antenna

Transfer Orbit / Emergency

Omni Antenna

On-Station

Reflector

Telemetry Frequency Stability

< 0.002%

Page 33 of 97




EXHIBIT 2: SUMMARY OF SPACECRAFT CHARACTERISTICS

(continued)

Telemetry EIRP at Beam Peak ‘
Transfer Orbit / Emergency 17.2 dBW
On-Station 17.8 dBW

Ranging Accuracy < 30 meters
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EXHIBIT 2: SUMMARY OF SPACECRAFT CHARACTERISTICS

(continued)

Frequency 11701/ 12195 MHz
Polarization Vertical / Horizontal
Coverage Area .| Conus, Hawaii, Puerto Rico, Portion of Canada
Beam Cross-Polarization Isolation >29dB
Number of channels 2
Channel Bandwidth <25kHz
Maximum Downlink EIRP
Horizontal Polarization 25.4 dBW
Vertical Polarization 25.4 dBW
Frequency Stability < (.002%
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EXHIBIT 3: SPACECRAFT MASS BUDGET

Mass of Spacecraft without Fuel (kg) 1777
Mass of Fuel and Disposables (kg) 2323
Launch Mass (kg) 4100
Mass of Fuel, in orbit, at Beginning of Life (kg) 707
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EXHIBIT 6A: C-BAND RECEIVE BEAM
(Schedule S Beam ID: CUP)
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North Latitude {Degrees)

EXHIBIT 6B: C-BAND TRANSMIT BEAM
(Schedule S Beam ID: CDN)

GALAXY 17: C-BAND TRANSMIT BEAM
PEAK ANTENNA GAN: 28.6 dBi
PEAK ERRP: 43.3 dBW
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North Latitude (Degrees)

EXHIBIT 6C: Ku-BAND RECEIVE BEAM
(Schedule S Beam 1D: KUP)

GALAXY 17 : KU-BAND RECEIVE BEAM
PEAK ANTENNA GAIN: 33.7 dBi
PEAK G/T: 7.1 dB/K
_SFD RANGE AT PEAK G/T: -119.1 TO -72.1 dBW/m2
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North Latitude (Degrees)

EXHIBIT 6D: Ku-BAND TRANSMIT BEAM
(Schedule S Beam ID: KDN)

GALAXY 17 : Ku-BAND TRANSMIT BEAM
PEAK ANTENNA GAIN: 33.1 dBi
PEAK ERP: 51.3 dBW
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North Latitude {Degrees}

EXHIBIT 6E: Ku-BAND ULPC BEAM

(Schedule S Beam ID: UPC)

GALAXY 17 : Ku-BAND ULPC BEAM
PEAK ANTENNA GAIN: 33.1 dBi
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0.00-*

5000

T

PEAK EIRP: 25.4 dBW
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Nerth Latitude (Degrees}

EXHIBIT 6F: C-BAND COMMAND BEAM (ON-STATION)
(Schedule S Beam I1D: CMD)

GALAXY 17: C-BAND COMMAND RECEIVE BEAM
FEAK ANTENNA GAIN: 31.7 dBi
PEAK G/T: -8.9dB/K
‘COMIMANIIJ THRESHOLD ELUX1DEN§WY{\T BEAM P'EAK:I-122:5 dBW/m2

50.00

0.00F °

-60.00

-150.00 -100.00 £0.00 0.00
Eas Longitude [Degrees)
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EXHIBIT 6G: C-BAND COMMAND BEAM

(BACK-UP and TRANSFER ORBIT)

(Schedule S Beam ID: OCMD)
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I_
|
|
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o
]

50

{1gp) waned waepey

Theta angle {®)

Peak Antenna Gain: 8.0 dBi
Peak G/T; -25.9 dB/K

Command Threshold at Peak G/T: -105.3 dBW/m*

Beam Polarization: Left Hand Circular / Right Hand Circular
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North Latltude (Dagrees)

EXHIBIT 6H: C-BAND TELEMETRY BEAM (ON-STATION)
(Schedule S Beam 1D: TLM)

GALAXY 17: C-BAND TRANSMIT BEAM
PEAK ANTENNA GAN: 28.6 dBi
PEAK EIRP: 17.8 dBW

50.00

0.00F °

50.00

1 1 1 " ] X i
-180.00 -160.00 -140.00 -120.00 -100.00 £0.00 -60.00 -40.00 «20.00 0.00
Eag Longitude (Degreas)
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EXHIBIT 61: C-BAND TELEMETRY BEAM

(BACK-UP and TRANSFER ORBIT)

(Schedule S Beam ID
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Peak Antenna Gain: 7.8 dBi
Peak EIRP; 17.2 dBW

Beam Polarization: Left Hand Circular / Right Hand Circular



North Latitude (Degrees)

EXHIBIT 6J: C-BAND RECEIVE BEAM

CROSS-POLARIZATION PATTERN
(Schedule S Beam ID: CUP)

GALAXY 17: C-BAND RECEIVE BEAM
CROSS-POLARIZATION CONTOURS

50.00

0.00F -
50.00
0 : o 5 i y
': e S
= % SN
=T T S
L i 1 " 1 L L . 1 I
-180.00 -160.00 -140.00¢ -120.00 -100.00 -80.00 60,00 -40.00 -20.00

East Longituda {Degrees
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Nerth Latitude {Degrees)

EXHIBIT 6K: C-BAND TRANSMIT BEAM

CROSS-POLARIZATION PATTERN
(Schedule S Beam ID: CDN)

GALAXY 17. C-BAND TRANSMIT BEAM

50,00

.00 °

-50.001

CfROSS-POlI.AFlIZATION CONTOUHIS
: 4 T " T

<180.00

1 I 1 : 1 . L
+160.00 -140.00 -120.00 <100.00 -80.00 -60.00 -40.00

Ead Longitude (Degreas)
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EXHIBIT 6L: Ku-BAND RECEIVE BEAM
CROSS-POLARIZATION PATTERN
(Schedule S Beam ID: KUP)

GALAXY 17 : KU-BAND RECENVE BEAM

CROSS-POLARIZATION CONTOURS
T 3 T T T - LI ;I.‘v- ;..:E;_w-el-"'—T:-:;r.’.:? -

50.001
®
g
&

§ 0.00
£
g

50,00

L

160,00 160.00 140,00 120.00 100.00 8000 50,00 ~40.00 -20.00 0.00

Ead Longitude {Degroes)
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Nofth Latituda (Degreas}

EXHIBIT 6M: Ku-BAND TRANSMIT BEAM
CROSS-POLARIZATION PATTERN
(Schedule S Beam 1D: KDN)

GALAXY 17 : KU-BAND TRANSMIT BEAM

50001
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~160.00 -140.00 -120.00 -100.00 -£0.00 -60.00 ~40.00
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EXHIBIT 7: COMMUNICATION SUBSYSTEM

EIRP AND G/T BUDGETS
Beam Name Conus Conus Conus ULPC
Frequency Band (MHz) 3700 - 4200 11700 - 12200 11700 - 12200 12195/ 11701
Polarization H/V H/V H/V H/V
Maximum Power At The Output of Last Stage Amplifier (dBW) 16.7 20.5 20.3 -4
Loss From Last Stage Amplifier To Transmit Antenna Interface (dB) 2.0 2.3 -2.1 .37
Peak Gain of Satellite Transmit Antenna (dBi) 28.6 33.1 33.1 33.1
Maximum Downlink EIRP (dBW) 43.3 51.3 51.3 25.4
Beam Name Conus Conus
Frequency Band (MHz) 5925 - 6425 14000 - 14500
Polarization H/V H/V
Antenna Noise Temperature (K) 1950 215
Receiver Noise Temperature (K) 257 238
Total System Noise Temperature (K) 447 453
Total System Noise Temperature (dBK) 26.5 26.6
Peak Gain of Satellite Recejve Antenna (dBi) 31.7 337
Peak G/T (dB/K) 52 7.1
Minimum SFD [G/T: Peak, Attn: 0 dB] -- (dBW/m®) -114.2 -119.1
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EXHIBIT 8A: C-BAND CHANNEL FREQUENCY
RESPONSE CHARACTERISTICS

Attenuation Relative To Peak Level (dB)
Frequency Offset Relative -
to Channel Center
Frequency

(MHz) IMUX OMUX Total
+8 0.2 - 0.15 0.35
+12 0.1 0.15 0.25
+14 0.15 03 0.45
+16 0.35 0.5 85
+18 04 1.2 1.6
+22 11 74 184
+25 29 19.9 ] 48.9
+30 41 22.0 63
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EXHIBIT 8B: Ku-BAND CHANNLE FREQUENCY
RESPONSE CHARACTERISTIC

Attenuation Relative To Peak Level (dB)
Frequency Offset Relative
to Channel Center
Frequency

(MHz) IMUX OMUX Total
+8 0.15 0.2 (.35
+12 0.21 0.25 0.46
-+14 0.26 0.4 0.66
+16 0.46 0.8 1.26

+18 1.00 2.1 3.1
+22 15.6 6 : 21.6

+25 29 16 45

+30 42 20 62
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EXHIBIT 9: TC&R SUBSYSTEM CHARA CTERISTICS

Spacecraft Antenna

Reflector Omni

Command Frequency (MHz) / Polarization ®% "

Transfer Orbit / Emergency N 5925.5 (LHCP)

A 6424.5 (RHCP)
On-Station 5925.5(H) o/
6424.5 (V) a

Command Modulation M FM
Bandwidth of Command Carrier (kHz) :

Occupied Bandwidth - 860 860

Allocated Bandwidth 1000 1000
Command Threshold (dBW/m”)

Beam Peak ' -122.5 -105.3

Edge of Coverage -112.5 -103.3
Command G/T (dB/K)

Beam Peak -8.9 -25.9

Edge of Coverage -18.9 -27.9
Telemetry Frequency (MHz) / Polarization ®* ™

Transfer Orbit / Emergency wa 4197.125 (LHCP)

4198.875 (RHCP)
On-Station 4197.125 (H) o/a
4198.875 (H)

Telemetry Modulation PM PM
Bandwidth of Telemetry Carrier (kHz)

Occupied 72 72

Allocated 500 500
Telemetry EIRP

Beam Peak 17.8 17.2

Edge of Coverage 7.8 15.2
On-Station Ranging Accuracy (meters) < 30 <30

Note:

H: Linear Horizontal Polarization

V: Linear Vertical Polarization

LHCP: Left Hand Circular Polarization
RHCP: Right Hand Circular Polarization
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EXHIBIT 10: TC&R SUBSYSTEM EIRP and G/T BUDGETS

Antenna Type Omni Reflector
Frequency Band (MHz) 4197.125/4198.7 4197.125/4198.7
Polarization ™" LHCP/ RBCP VIV
Maximum Power At The Output of Last Stage Amplifier (dBW) 16.7 -4.0

Loss From Last Stage Amplifier To Transmit Antenna Interface (dB) 1.3 6.8
Peak Gain of Satellite Transmit Antenna (dBi) 7.8 28.6
Maximum Downlink EIRP (dBW) 17.2 17.8
Antenna Type Omni Reflector
Frequency Band (MHz) 5925.4/76424.5 59254 /6424.5
Polarization ™! LHCP/ RHCF H/V
Antenna Noise Temperature (K) 100 : 190
Receiver Noise Temperature (K) 2331 11206
Total System Noise Temperature (K) 2431 11396
Total System Noise Temperature (dBK) 339 40.6
Peak Gain of Satellite Receive Antenna (dBi) 8.0 31.7
Peak G/T (dB/K) -259 -8.9

SFD Threshold at Peak G/T (dBW/m®*) -105.3 1225

Note:

H: Linear Horizontal Polarization

V: Linear Vertical Polarization

LHCP: Left Hand Circular Polarization
RHCP: Right Hand Circular Polarization
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EXHIBIT 11: POWER FLUX DENSITY CALCULATIONS

Analog TV Carrier
Elevation Angle (degrees) 0 5 10 15 20 25 90
Assumed EIRP (dBW) 41.3% 41.3* 43.3 43.3 433 43.3 43.3
Spreading loss (dB/m°) 1634 163.3 163.2 163.0 162.9 162.8 | 162.1
Maximum PFD (dBW/m"/4kHz) -152.1 § -152.0 | -149.9 | -149.7 | -149.6 | -149.5 | -148.8
(36 MHz Analog TV {4 MHz EDS)
PFD Limit (dBW/m’/4kHz) -152 -152 -149.5 -147 | -1445 | -142 -142
Margin (dB) 0.1 0 0.4 27 5.1 7.5 6.8

*This is the maximum allowable EIRP level at the specified elevation angle. For a beam peak of 43.3
dBW, the actual EIRP level of the beam at this particular elevation angle is equal to or lower than the

value listed in the table.

Digital Carrier
Elevation Angle (degrees) 0 5 10 15 20 25 90
Assumed EIRP (dBW) 43.3 433 43.3 433 43.3 43.3 43.3
Spreading loss (dB/m®) 163.4 163.3 163.2 163.0 162.9 162.8 162.1
Maximum PED (dBW/m*/4kHz) -158.9 | -158.7 -158.6 | -158.5 | -1584 | -158.3 | -157.5
(30.133 MHz Digital Carrier)
PFD Limit (dBW/m*/4kHz) -152 -152 -149.5 -147 -144.5 -142 -142
Margin (dB) 6.9 6.7 9.1 11.5 13.9 16.3 15.5
TT&C (Reflector)
Elevation Angle (degrees) 0 5 10 15 20 25 90
Assumed EIRP (dBW) 17.8 17.8 17.8 17.8 17.8 17.8 17.8
Spreading loss (dB/m%) 163.4 163.3 163.2 163.0 162.9 162.8 | 162.1
Maximum PFD (dBW/m’/4kHz) -158.1 -158.0 -157.9 | -157.8 | -157.7 | -157.6 | -156.8
(72 kHz Digital Carrier) '
PFD Limit (dBW/m‘/4kHz) -152 -152 -149.5 -147 -144.5 -142 -142
Margin (dB) 6.1 6.0 8.4 10.8 13.2 15.6 14.8
TT&C (Omni Antenna)
Elevation Angle (degrees) 0 5 10 15 20 25 90
Assumed EIRP (dBW) 17.2 17.2 17.2 17.2 17.2 17.2 17.2
Spreading loss (dB/m®) 163.4 163.3 163.2 163.0 162.9 162.8 | 162.1
Maximum PFD (dBW/m*/4kHz) -158.7 | -158.6 -158.5 | -1584 | -158.3 | -158.2 | -1574
(72 kHz Digital Carrier) : ' ‘
PFD Limit (dBW/m’/4kHz) -152 -152 -149.5 -147 -144.5 -142 -142
Margin (dB) 6.7 6.6 9.0 11.4 13.8 16.2 15.4
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EXHIBIT 12: EMISSTION DESIGNATORS

Analog TV/FM Carrier 36MOF3F ‘ 36000
36863 kbps Carrier | 30M1G7W 36000
6000 kbps carrier AM15GTW 6875
1544 kbps (T1) Carrier IM21G7W 1550
64 kbps Carrier 75K4GTW 100
512 kbps Carrier IM23G7W 1450
128 kbps Carrier 307KG7TW 400
Spacecraft Command 860KF3D 1000
Spacecraft Telemetry 72K0G1D 500
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EXHIBIT 13A: Galaxy 17 C-Band Link Budgets

Conps  }  Conns Conus G
6175 6175 6175 6175
35 .5 : S :
B - - =5
02 @2 02 02
862 862 862 862
Conus Conyg Copus,
3950 3050 3930 3950
Yenical Yertcal - Yertical Yertical .
-3 3 -3 -3
403 403 403 403
RO W1, 80 W, 20 W1, 89 W,
=44 44 =44 A4
Unlink Pelarization Advaniaee (dB) i i 0 0 0
Downplink FIRP Density (JBW/Hz) 2315 =318 2115 :3ls ETR
ywli izati : i [l 0 Q 0
|_Satellite 2 Orhital 1 ocation 93 Wl 93 W, 93wl WL BWL
| Unliok Power Density (dBW /Hz) 44 -44 44 A4
| Unlink Polarization Advantase (d®) i} il i} 0 i
|_Downlink EIRP Density {dBW/Hz) 2323 2325 -12.5 -5 -312.5
TH) i g jon Ad e (B { {] 4] { 1]
Carrier 1D 36MOFIF | 3oMIGTW | 4amisGrw | IM2IG?W | Z5K4GTW
| Information Rate (kbns) n/a 36863 6000 1344 _fid
|_Carrier Moduiation TVY/M QOPSK OPSK CPSK OPSK
| Peak to Peak Bandwidth of EDS (MHz) 4. 03 nia n/a n/a,
[ Code Rate n/a /4-RS 3/4-RS 3/4-RS 122-RS§
| Occunied Bandwidth (kHz) 36000 10133 41540 12128 254
[ Allocated Bandwidth (kHz) 36000 36000 1 6878 1550 100
ini f ; ] __ 10 6.1 6.7 57 10
g1 &1 P 81 21
528 328 528 2.8 528
______ 20 20 20 20 20
| _Earth Station Diameter {meters) 45 30 135 33 kKN]
|_Earth Station Gain (dBD 419 397 41.1 411 307
236 192 21 2] 192
20 20 20 20 20
W) 76.7 767 641 5216 459
| Uplink Path Loss, Clear Sky (dR) 22002 -200.2 -200.2 2002 2002,
|_Satellite G/T (AB/K) 02 02 02 02 02
|_Boltzman Constant (dBW/K-Hz) 286 2286 2286 2286 2286
i i -Hz) 756 -714.8 662 608
305 265 253 258
403 292 227 110
0.5 03 0.5 05
1063 1963 1963 -1963
192 21 210 192
2286 2288 286 - 2286
-14.8 662 608 488
16,5 157 146 1i2
305 26.5 253 5
16.5 157 4 132
na 189 7 2
250 245 245 24
25 245 24.5 248
2 189 12.7 182
16 5 14.4 13.7
22 189 17.2 182
92 118 10.7 60
74 17 67 40
-1.0 -1.0 -10 -1.0
6.4 %] 37 30
6.1 6.7 257 23,0
03 0.0 0.0 0.0
1 52 232 360
1 42,1 509 =549 -56.1 -55.6
Peak. | N 2315 -34.0 2352 2347

*The C/1 level is adjusted depending on the signal level and transponder mode of operation
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EXHIBIT 13B: Galaxy 17 Ku-Band Link Budgets

_Conug Conus Conus Conus Ci
14250 14250 14250 14230 14250 14250,
Yertical Vertical Vertical Vertical Verical Yericai |
- -6 £ -6 -6 4
11 L1 Ll 1.1 11 Li
XN NN KN -83] 831 EEN]
420 420 420 4240 420 420
C
11950 119350 11950 11950 11950 11950
Horizontal 1| Horizontal i i i Horizontal
4 4 4 4 4 4
473 473 423 473 4723 473
42,0 420 420 42.0 420 42.0
89 W], B2 WL BI W], 89 W], 8% WL 2O WL
=45 =45 45 =45 -45 =45
] L] Q D 0 0
=23 -23 =23 =23 23 23
] 1] ] 0 fi] 1]
93 W, SIW] SIWL 93 W1, 93 W1, 93 WI,
=45 =45 =45 =43 -45 =43
4] { L] 0 { A
-249 -249 -249 =249 -24.9 =249
0 Li] L] 0 1] \)
|Carrier 1D IMOESE
i i T/ TV TV/Bd QPSK OPSK OPSK
|Peak to Peak Bandwidth of EDS (MHz) 4 4 4 nia n/a na_
|Information Rate (kbps) n/a n/a nia 36863 36863 36863
|Code Rate niz I nia 34 - RS 4.
|Occupied Bandwidth (kHz) 36000 36000 36000 30133 30133 30133
lAllocated Bandwidih (kKHz) 36000 36000 36000 36000 J6000 36000
[Minimum C/N. Clear Skv (dBY 10 10 10 61 61 6.1
inimum C/N in 10 10 10 a1 8.1 6.1
6.1 6.1 6.1 6.l 6.1 6.1
569 569 56.9 569 569 56.9
20 20 20 20 20 20
24 24 24 1.2 12 12
475 47.5 42,5 413 413 413
25 25 224 18.8 18.8 16.6
20 20 20 20 20 20
198 298 798 198 798 J9R
20175 2075 2015 28 22075 -207.5
{0 5.0 o0 00 -54 [1]4]
il Ll 14 Ll 11 11
2286 2286 2289 228 2286 2288
-25.6 =158 2756 -24 -74.8 -748
265 215 265 272 219 272
423 45.6 473 473 453 473
-05 05 03 05 05 035
2059 22059 2059 -205.9 2050 -2059
li i )] 0.0 0.0 234 00 00 24
[Earih Station G/T (dB/K) 250 250 224 188 188 166
[Boltzman Constant (dBW/K-Hz) 2086 2286 286 228.6 2286 2086
[Carrier Noise Bandwidth (dB-Hz) 756 756 156 -74.8 748 748
pli 189 17.2 12.9 134 114 19
265 213 265 222 219 272
18.9 17.2 129 134 11.4 [X]
n/a na na nfa na A
250 200 250 250 19.6 250
250 233 250 250 230 250
252 203 252 26 206 260
215 19.8 215 16 147 16.8
252 203 252 26 20.6 2600
218 202 218 152 132 152
139 1o 1.0 9.6 1 71
-1.0 -1.0 =10 ) -1.0 -1.0
129 10.0 10,0 28 6.1 81
-10.0 -100 =100 .1 0.1 -6.1
29 00 0.0 25 0.0 [114]
1 i 1 | 1 1
-43.1 431 =431 519 -519 =510
-14.7 -16.4 -14.7 =235 =235 =235

*The (A level is adjusted depending on the signal level and mransponder mode of operation
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EXHIBIT 13B: Galaxy 17 Ku-Band Link Budgets (continued)

nk Bes Conus Copus Conug LConus Conus G
ink Freaue 14250 14250 14250 14250 14250 14250
ink Beam P Ol Yertical Yertical Yertical Yertical Yentical Yertical, |
ink Rela Nl g dB) 6 b -6 6 -6 -
plink Canto T (dB/K) L1 11 il | Ll 11
ink SFD 831 -83.1 -83.1 -R31 831 831
420 420 420 420 420 420
Nap Conus Conns Conus. Conus C
equency {MHZz) 11950 11950 11950 11950 11950 11950
k Beam Polarization Horizonia i Horizantal Horizonta Horizontal Horizontal
a onto el (dB} -4 -4 -4 =4 -4 -4
0 RP (dBW) 473 473 413 413 473 473
420 42,0 420 42.0 420 420
3 50 W] 80 Wi, 89 WL, RO WL B9 W], RS WL,
plink Pg Density (BW/Hz2) -45 -45 45 -45 -45 =45
plink Polarization Advantase (dB) {Q [0 0 [t 0 {
i RP Density (dBW/HZ) =23 223 23 =23 -23 23
i 1] Q i} [t} a 0
93 WL B WL 93 WL 93 WL 93 WL, 931 W1,
1 -45 =45 -45 -45 =45 45
[Untink Polacizatien Advantaze (dB) 0 0 0 0 0 0
[Downlink EIRP Density (dBW/Hz) 249 249 246 240 246 245
i P izatl plags | ] 0 0 Q (4] 0
Carrier 1D 4MISGTW 4 1IM21GTW IM21GTYW |
ICarrier Modulation QPSK OPSK QPSK QPSK OPSK OPSK_ |
[Peak to Peak Bandwidth of EDS (MHZ) w2 Wa s bz P wa |
i 1] 6000 G000 6000 1544 1544 1544
Code Rale 34 - RS -RS 34 - RS 3/4 - RS -RS 4-RS
i iglth (kHz) 4154 4154 4154 12128 1212.8 12128
|Allocated Bandwidth (kHz) 6875 6878 6875 1550 1550 1550
[Minimum C/N, Clear Sky (dB) 6.3 63 57 53 55
8.3 63 27 55 55
6.1 6.1 [ 8.1 &l
56.9 56.9 569 56.9 569
20 20 20 20 20
L& 1.8 L8 L& LB 18
[Eacth Station Gain (BT} 248 248 248 448 348 443
tEarth Station G/T (dB/K) 223 223 19.8 223 223 197
i i 20 20 20 20 20 20
1 668 66.8 668 606 806 60.6
)] 2005 2075 -207.5 -207.5 2005 2018
1 0.0 2.8 00 00 2.8 90
K}, L1 L1 1] 1.1 1 11
(ABW/K-Hz) 2286 2286 228.8 2286 228 2286
i -Hz} 662 -66.2 6.2 -60.8 =60 -60.8
228 200 228 220 19,2 220
34,1 68 306 229 0.6
-0.5 L5 -0.5 .5 035
=205.9 -205.9 -2045.9 2059 -2059
00 :31 00 0.0 =32
223 19.8 223 223 192
2286 2286 2286 2286 2286
662 =662 608 =50 -60.8
124 94 142 11.5 RS
20.0 228 220 19.2 220
124 94 142 1.5 RS
174 192 183 15 18.3
224 252 255 27 255
225 252 255 228 25.5
18.8 216 208 18.0 2
153 17.9 1721 14.4 17
18R 2L6 208 18.0 20
15.1 12.7 169 142 169
1.3 23 91 £.4 6.4
=10 .10 -1.0 10 -1.0
53 6.3 g1 54 5.4
-63 63 =57 55 53
00 00 25 00 00
S 5 209 209 209
=563 -56.3 521 YA =571
=254 =254 262 -262 -26.2

*The C/1 level is adjusted depending on the signal leve! and ransponder mode of operation
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EXHIBIT 13B: Galaxy 17 Ku-Band Link Budgets (continued)

|Unlink Beamn Name C | Conus Conus Conus Conus
[Unliok Freauency (MHz) 14950 14250 14250 14250 14250 14250
|Unlink Beam Pofarization Yertical Yertical Vertical Yedical Yertical | Verical |
{tnlink Relative Contoor 1.evel (dB) -6 £ -6 ) 6 -4
Ulink Contour G/T (dB/K) Li il L1 Ll 11 11
Uplink SFD (ABW/m™) . 831 R3] 831 831 -R31 831
i 420 420 42,0 420 420 420
|Dovnlink Beam Name Conus Conus Conus Conug Conus C
Downlink Freguepcy (MHz) 11950 1195¢ 11930 11950 11950 11950
Downlink Beam Polarization Horizomnal Horizantal Herizontal Horizontal Horizonial i
|Downlink Relative Contour Level (dB -4 -4 -4 4 4 =4
'Downlink Contour EIRP (ABW) 473 473 473 473 473 473
i 420 420 420 420 42.0 420
Ol 89 W, RO Wi, 9 WI, 20 W1 39 Wl 29 Wi,
plink Power Densi dBW/Hz) =45 =45 -45 =45 -45 -45
plink Polarization Advantase (dB) Q 0 1] D 0 4]
P ity (dBW/Hz) -23 23 23 =23 -23 -23
T 0 0 i} 0 0 0
it 93 Wi, 203wl 93 WL 93 Wl 93 WL oI W
plink Power Density (ABW/Hz) 45 -45 45 -45 -45 45
plink Polarization Advantagce {GB} Q 1] Q Q Q Q
Do R ity (dBW/HzZ) =249 =249 249 249 249 =249
a [1]
OPSK QOPSK
7 ———
12-RS 1/2- RS
754 754
100 100
28 28
2.8 2R
6.1 6.1
56.9 569
20 20
12 L2
413 413
188 16,3
20 20
(Unlink Earth Station EIRP (dBW) 60.7 60 7 607 48,7 487 487
i ) 207.5 2075 -207.5 22075 -207.5 20718
i i ion (AR} 0.0 -2.9 0.0 00 .29 00
iSatellite G/T(AB/KY Ll 11 L1 11 L1 1l
|Boltzman Constant {ABW/K-Hz 2286 2286 2286 2286 228 228
|Carrier Noise Bandwislth (dB-Hz) 609 600 609 488 =48 3
™ /N (dB 220 19,1 220 222 19.3 222
07 279 0.7 187 158 187
0.5 05 .5 0.5 0.5 -5
2059 2059 -205.9 =2059 2059 2059
o0 00 29 0.0 Q0 30
18.8 18.8 16.3 18.8 188 16.3
2288 2286 2286 2286 2286 2286
609 -60.9 =609 488 ARR 488
10.7 79 34 10,9 20 55
220 121 220 22 193 222
10.7 19 54 10,9 20 55
184 157 18.4 18.5 158 185
258 230 258 25.5 226 255
258 230 258 255 226 255
208 179 20 209 181 209
14.1 112 14 142 TK] 142
208 | A] 20, 209 181 209
12.3 97 12 127 98 127
63 317 17 &2 a8 a8
-L0 L0 -1.0 -1.0 -1.0 L0
55 27 27 57 28 28
-4 2.7 2.7 =10 2B 28
2.1 0.0 00 27 0.0 00
204 204 204 3228 3228 P28
-57.1 571 =571 510 =570 510
26,2 262 2672 261 261 26,1

*The C/1 level is adjusted depending on the signal level and ransponder mode of operation
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EXHIBIT 13B: Galaxy 17 Ku-Band Link Budgets (continued)

¢ Conus Conus C
v (MHz) 14250 14250 14250
izati Vertical Yertical Venical
) -6 & £
GIT {(dR/K) L1 11 1.1
4 -83.1 -83.] -83.1
42.0 420 420
|Downlink Beam Name
|Downlink Freapepcy (MH2Z) 11950 11950 11930
Downlink B Polarizati T 1 . o
-4 4 4
47.3 473 473
420 420 42,0
|Satellite 1 Orbital Location SO WL 89 W 29 W],
[Uplink Pawer Density (dBW/Hzh -45 AS -45
[Unlink Polarization Advantaee (dB) 0 0 0
[Downlink E1RP Density (ABW/Hz) =23 =23 =23
ol izati 1} g 0
B3 W], 93 WL, 93 W],
1 -45 45 -45
Y 4] [4] 0
ity (dABW/Hz) 249 2249 -24.9
H 1] 1] 1]
Carrier 10 307TRGTW 0TRGTW ATKGTW
|Carrier Modutation BPSK BPSK BPSK
|Peak to Peak Bandwidth of EDS (MHz) 1 _nfa u/n n/a
i 128 128 128
12 112 L2
07 307 7
400 400 400
34 2.7 27
34 2.7 27
1.2 12 1.2
429 429 429
20 20 20
&l 6.1 &1
355 55.5 535
33.1 331 295
20 20 20
|_Uplink Fade | Downlink Fade |
(Unlink Earth Station EIRF (dBW) 47,5 47.5 475
Liptink Path ) oss, Clear Skv (dBY . 2075 2075 2075
|Lnlink Rain Attenutation (dB) 0.0 2.2 Q00
|Satellite G/T (AB/K) 11 11 L1
|Bottzman Constant (dBW/K-Hz) 2286 286 286
| Carrier Noisg Bandwidth {dB-Hz) =49 =54.9 549
i 142 12.7 149
| Downtink EIRP ner Carrier (JBW) 17.5 153 125
lAntenna Pointing Ervor (dB) 0.5 L5 .5
i ) -205.9 -205.9 -205.9
i i ) 0.0 0.0 =10
|Earth Statien G/T (AB/K) 331 33] 208
[Bolizman Constant (dBW/K-Hz} 2286 2286 2286
|Carrier Noise Bandwidth (dB-tHz) 549 =549 =549
enli 1.9 187 73
12.7 149
157 7.3
90 1.2
16.1 182
16.1 18.2
115 13.6
178 19.9
115 138
19.1 212
37 37
-1.0 10
27 27
27 2.7
a0 00
90 90
0.3 =503
2134 2334

*The C/1 level is adjusted depending on the signal ievel and transponder mode of operation
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EXHIBIT 14A: Intelsat Americas 6 C-Band Link Budgets

Conus | Conus
6175 6175 6175 6175
Venical Yertical Vertical Yertical
2.7 2.1 2.7 2.7
L0 L0 L0 L
920 230 230 =&
| _Downlink Beam Nam Conus Conus Conus
|_Downlink Freouency (MHz) 3950 3950 3950 3950 3950
Dovwnlink B Polarizati Honzomal Hari l - : -
|_Downlink Relative Contonr Level (dB) =33 233 =33 -33 -33
‘nli k¥l 37 Ky 37 310
| Satellite 1 Crbital Lecation 95 W1 95 W1, 95 W1, 95 Wl, 95 WL
| Uplink Power Deasity (¢dBY/Hz) -49.1 =491 =191 49,1 491
|_Uplink Polarization Advantage (4B} ] 0 0 g 0
| Downlink FIRP Density (dBW/Hz} =182 =387 =382 -38.2 =382
i izati 0 [0 0 aQ Q
| Satellite 2 Orbital Location 91 WL 21 WL Il WL 21 Wi, 1w, |
|_Unlink Pawer Density (GBW/Hz) =519 509 -50.9 =509 =509
| Uplink Polarization Advantage (dBY 0 0 1] 0 il
[ Downlink EIRP Density {dBW/Hz) 318 315 313 -31.5 315
nlick P jzation Advaniaee 0 1] i 0 \]
Carrier 1D JEMOFRW | 3IMAFRW | SOMOGTW 1 S6MOGTW 1 JOMODTW
i N na wa 45000 S0000 o000 |
|_Carrier Morulation TV/EM TV/EM OPSK QPSK OPSK
| Peaklo Peak Bandwidth of EDS (MHz) 4 4 n/a n/a nfa
| Code Rate _ n/a nia ] Rl/l R/
" Occupied Bandwidth (kHz) 36000 32400 30000 36000 30000
34000 32400 3K 36000 30000
[ ] 174 18.0 210
1L0 45 153 130 300
549 462 580 562 628
20 20 20 ] 20
10 45 155 13.0 18.3
470 419 545 532 563
263 213 66 33 380
20 20 20 20 20
169 169 799 799 819
2002 2002 -200.2 =2002 G2
| Satedlite G/ (AR/K) 10 10 10 1.0 L0
| Boltzman Conslant (dBW/K-Hz) 2286 2286 2789 2786 228
| Carrier Noise Bandwidth (48 -Hz) 2256 156 -7149 -756 =14
i 02 24,7 344 337 36.5
W) 32.0 310 37.0 370 370
1 05 05 209 05 0.5
) -194.3 -196.3 -1963 1963 -1963
G/T {(AR/K) 263 233 36.6 33.0 380 |
{dBW/K-Hzl 2286 2286 2285 2286 228.6
vidth {dB-Hz} -I56 =156 =749 156 =748
19.5 163 305 262 320
| C/N Uplink (dB} 307 243 344 337 6.5
| C/N Downlink (dB) 195 16,5 0.5 262 320
[ Intermodutation (B} __ u/a n/a n/a L
| C/1 Uplink Co-Channe] {dB¥* 220 2.0 217 220 218
|_CA Downlink Ca-Chanpel {dB* 270 210 217 220 21E
[C/1 Unlink Adiaceni Sageliite 1 (dB) 207 237 334 7 39.5
CCA pownlink Adiacen) Sateliie 1 (B 264 132 342 LT 349
/v nlink Adiacent Satelite 2 (i} 3Ls 253 352 345 373
| C/ Downlink Adiacent Satellite 2 (d) 181 140 J 242 288
[ CAN+]} Composite (dB) 14.5 10.9 210 19.2 220
i (dR) -1.0 -1.0 =30 -1.0 -1.0
|_Net CAN+D Compaosite (dB) 1535 9.9 200 18.2 210
| Minimum Reouired C/N (dB}) 8.0 -2.0 =114 -180 210
i i 5.5 19 2.6 02 00
Hz) 44,0 -41.3 =530 =519 -551
Beam Peak [ 257 257 346 =353 2348

*The C/1 kevel is adjusted depending on the signal Jeve] and transponder mode of operation
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EXHIBIT 14A: Intelsat Americas 6 C-Band Link Budgets (continued)

Comus | Conus | Conys | Copus. |
6175 8175 6175 6175 6175
Yertical Yertical Yertical YVerical Yertica
27 27 2.7 27 27
L0 L0 L0 Lo 10
920 -89.0 260 6.0 R60
|_Downlink Beam Name Conus Copus | Conus Conug Conus |
[ Downlink Freguency (MHz) 3950 3950 3950 3950 3950
| Downlink Beam Polarization Horizontal | Hovizontal | Horizontal | Horizoutal J i
|_Downlink Belative Contour Level (dB} =33 =23 =33 =33 =33
[ownlin onlg RP A . 37 k¥l 37 37.0
|_Satelbite § Orbital 1.ocation S5 WL 95 W] 95 WL 95 W[,
|_Unlink Power Density (ABW/Hz) -49.1 :49.1 =491 -49.1 =491
| Uplink Polarization Adyantase (dB) g . 0 Q Q It]
| _Downlink EIRY Density (QBW/Hz} 3R 2382 382 2382 382
‘alink izall ' (1] 0 0 1] 0
i 91 W1, 91 WL 91 Wl 91 Wi o1 W,
WiHz) 509 =509 -50.9 2309 =509
v )] 0 i 0 1] {
ity (dBW/HZ) T 2318 2318 318 31,5
0 0 0 0 0
Carrier 1D Z4MOGTW | IMORGTW | IMOOGTW | IM24GTW | 44KOGTW |
| Loformation Rate (khps) 20000 3300, 6300 1 1544 64
| Carrier Modulation OPSK OPSK OPSK OPSK OPSK
[ Pesk to Peak Bandwidth of EDS (MHz) /2 2/a nla n/a nia_
|_Code Kate RI1Z Rl Rl R4 RIS
" Occupied Bandwidth (kHz) 20000 1980 3900 1235 44
| Allgcated Bandwidth(kMz) 1 24000 1 1080 3900 1235 44
[ 9.0 9.0 87 04
) 92 30 10 6.1 Bl
it 530 519 511 49.0 49.7
y 20 20 20 20 20
|_Earth Station Diameter (melers) 10 4.5 45 a1 6.1
| Earth Station Gain (dBi} 481 439 439 —462
_Emh_mm G/T (IB/K} 27.5 236 233 255 255
20 20 20 20 20
' Unlink Farth Station FIRP fcmW\ 30.9 61,1 650 578 440 |
_]_}M_P_am_l‘mshﬂur Sky {dBt} 2002 2002 -200.2 -2002 2002
1.0 L0 1.0 1.0 Lo
_nmuman_{:nnﬂmnwm-ﬂz\ 2286 2246 226 2286 228.6
|_Carrier Noise Bandwidth (dB-Hz) 2230 =630 659 -60.9 464
213 275 285 263 270
' Downlink EIRP per Cacrier (dBW) 0 257 26,6 193 55
_Antenna Paintine Freor (dB) 0.5 =05 0.5 03 05
rnli r SEv(dR) -1963 21963 1963 -1963 1963
| Earth Station G/T ¢dB/K) 275 236 233 255 255
-Hz) 2286 2286 2288 2286 2286
630 659 £0.9 464 |
18.1 15.7 152 16.4
2.5 285 263 270
18.1 157 157 164
20.5 18.5 163 170
318 29R 275 282
1.8 298 215 282
266 225 253 26.0
245 225 225 232
284 293 271 218
153 133 140 147
| C/N+1} Compaosite (dB} 16.6 119 100 97 104
| Reauired Svstem Marein (AR} =10 =10 -10 =10 =10
| Nei CHN+1) Compasite (dB) 156 109 9.0 87 94
' Minimom Reoniced C/N {dB) £.0 20 9.0 -R7 94
|_Excess Link Magzin (dB) 15 19 0.0 0.0 0.0
1 [ 4.8 257 61337
/Hz) =551 -59.8 =520 =521 =521
| -327 -34.0 -36.0 2382 316

*The C/] level is adjusted depending on the signal level and ransponder mode of operation
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EXHIBIT 14B: Intelsat Americas 6 Ku-Band Link Budgets

[Unlink Beam Name Conus Conus 1 Conus Conys Conus C
[Unlink Freauency (MHz) 14250 14250 14250 14250 14250 14250
[Uplink Beam Polarization Horizonal { Horizontal | Horzomal 1 Horizogal 1 Horizontal .o i
|Unlink Relative Contour Level (dB) =18 =18 LB =18 -1.8 =L8
[Unlink Contour G/T (dB/K) 0.0 0.0 00 00 00 0.0
plink SFIY (ABW/m") K10 RI10 -81.0 -R4.0 -R40 RA0
" " 420 420 420 42.0 42,0 42,0
\Downlink Beam Name Conus Conus Copus Cogus . 1 Copus |
[Downlink Freauency (MHz) 11950 11950 11950 11950 11950 11950
{Downlink Beam Polarization Yertical _Vertical Vemical Yertical Yertical | i
|Downlick Relative Contour Level {(dR) -16 L6 LG =16 =18 -L&
|Downlink Contour EIRP (dBW) 405 465 46,5 465 465 46,2
i 420 420 420 420 420 420
[ Satellite 1 Orhital Location 95 W], 95 W1, 95 W] 95 W 95 WL 05 W1
(Uplink Power Densilv (ARW/Hz) 452 452 452 457 452 452
[Unlink Polarization Advantaze (dB)Y . Q g i} 0 0 0
|Downlink EFYRP Depsity (dBW/Hz) 257 257 257 257 257 =287
ol izati il 0 Q0 0 0 0
i 91 WL 9] WL 9] WI 9) Wi 91 W1
ity (dBW/Hz) 503 =503 -50.3 -50.3 503 503
} 0 1] 0 i 0 0
i Mz) =235 22315 235 735 233 235
i ’ 0 0 0 0 i 0
|Carrier 10 3IMAFRW 32MAERW, I2MAFRW 2IMOFRW | 3OMIGZW | SOMIGTW |
i i TV/EM. TV/IEM TV/EM Tv/AM TV/M TV/EM.
i EDS (MHz) 4 4 4 4 4 4
Unformation Rate (Khns) n/a n/a n/a /3 n/a nfa
[Code Rate ol /2 i Wa 2la 2
|Occunied Bandwidth (kHz) 32400 32400 1 32400 27000 22000 27000
i ) 32400 32400 12400 27000 27000 27000
m C/N. Clear Sky (dB) 8 I 8 8.0 0 80
/ in(dB 8 1 ] R0 0 R0
8.1 &1 8.1 24 24 24
59.8 508 398 492 492 497
20 20 20 20 20 20
55 55 55 &l 2.l &1
s4.4 544 544 585 583 SRS |
312 312 278 354 354 320
20 20 20 20 20 20

Wy 819 319 819 259 159 759
) -207.5 2075 -207.5 2075 2075 2075
i i 1 0.0 -13.8 0.0 o0 95 00
GIT (¢B/K) 0.0 0.0 0.0 0 06 0o
/K-Hz) 2286 2286 2286 2286 2286 2286
-Hz) 751 2751 2151 743 743 =743
279 143 22.9 2.7 132 0.7
|Dovnlink EIRP per Carrier (dBW) 465 384 465 419 348 419
[Antenna Poiotine Ercor (dB) 05 0.5 0.5 053 .05 0.5
|Dawnlink Path Loss, Clear Sky (dR) 2059 2059 2059 205.9 2059 2059
) 0.0 0.0 -12.2 00 00 =122
|Earth Station G/T (AB/K) 312 312 278 354 354 320
[Boltzman Constant (ABW/K-Hz} 2286 286 2286 2286 228.6 2286
[Carrier Noise Bandwidth (dB-Hz) 751 751 251 -714.3 743 743
247 16.6 92 251 18.1 05
27.9 14,3 219 227 13.2 227
24.7 JT:%-1 02 251 181 95
na wa /a. nia na 15
202 15 262 2.0 17.5 210
207 21 202 270 20.0 27
32,2 18 322 270 17.5 270
3) .4 233 314 310 2390 310
373 237 373 21 2.6 32.1
286 205 286 284 213 28.4
19.9 90 9.0 176 90 a0
-1.0 -1.0 -1.0 -1.0 -1.0 -1.0
18.9 80 80 16.6 2.0- 8.0
R0 -840 R0 -8.0 2.0 -0
10.9 0.0 0.0 86 00 .0
1 1 i 2 2 2
430 2419 430 -19.3 =393 3193
-17.9 =26.0) 179 225 20.6 225

*The C/l level is adjusted depending on the signal level and transponder mode of operation
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EXHIBIT 14B: Intelsat Americas 6 Ku-Band Link Budgets (continued)

ink Beam Name — Conus Copus | Conus Conus Conus C

ink equency (MHZ) 14250 14250 14250 14250 14250 14250
ink Beam Polarization Horizontat | Horizontal | Horizonial | Horizontal | Horjzoptal 1 Horizontal |
ink Relative Conto evel {dB) -1.8 -L.8 =18 L8 -L8 -1.B

Quil( T {(dB/K) 0.0 [14] VX1 ] 00 00 0.0

D (ABW/In®)} R4.0 -34.0 -840 -81.0 -R1.0 =810

ssh 4290 420 420 420 420 42,0
Conus Conus Lonus Copws 1 Conug |
11950 11950 11950 11930 11950 11950
Veizical Vertical Yertical Vertical Yertical Yemical
-16 =16 =16 =16 -1.6 -1.6
465 465 46,5 405 465 465
420 420 42,0 42.0 42.0 42,0
atellite § Orrhiia ation 5 WL 95 W1, 05 W, 95 W1, 99 Wl 95 WI,
ink Power Densitv (dBW/Hz) =452 452 452 452 432 452
plink Polarization Advantaee (dB) { Q 1] 1l Q 0
Dovepli E1RP Densi dBW/Hz) 257 =257 257 257 257 =253
[ izali d il 0 4] 0 1] 0
ellite ] ation 91 WL oF Wi, 91 Wi, 91 W1 91 WL 9] Wl
plink Power Density (ABW/Hz} -50.3 -50.3 =503 =503 -50.3 =503
ink Polarization Advapiaee (dB} 0 1] 4] Q 0 4]
Dowplin RP Density (dBW/Hz) =235 =235 2235 =235 =235 =235
A o¢ (dBY 0 0 Q Q 0 0
36MOGTW. | 36MOGTW 1 36MOGIW | 23MSGTW | 23MSGIW |
|Carrier Modulation OPSK OPSK QFSK OPSK OPSK OPSK
i 1 n/a —nia n/a n/a n/a n/a
[Infermation Rate (khps 45000 45000 45000 22000 22000 27000
|Code Bate R4 R34 R34 R243 R2:3 RS
'Occunied Bandwidih (kHzY 31600 31600 31600 19500 19500 19500
[Allocated Bandwidth (kHzY 36000 36000 36000 27000 27000 27000
{Minimyum C/MN, Clear Skv (4B} BE 2.8 28 £4 R4 34
B8 82 338 84 B4 24
{Earih Station Diameter {meters) 35 335 h S 45 45 45
[Earth Station Gain (4RI} 561 36.] 361 548 S48 548
I i 20 20 20 20 20 20
rsi 55 5.5 _ 55 2.4 24 24
|Earth Station Gain (dBi) S45 545 345 471 47.1 47.1
[Earih Station G/T {dB/K) 30.0 300 27.3 226 22.6 214
i i 20 20 20 2 20 20

EIRP (dBW) 789 78.0 789 789 785 789
v (dB) 2075 2075 2075 2078 2075 20753
) 0.0 S0 0.0 00 23] 0.0
) 0.0 0.0 0 0.0 0.0 00
W/K-Hz} 2286 208.6 2286 208.% 2286 2988
i -Hz) 750 750 250 129 129 320
250 14.0 250 271 240 271
Downkink EIRP ver Carcier (AEW) 465 409 465 419 40.0 419
[Antenna Paintine Ergar () 03 0.5 035 0.5 05 05
'Downlink Path Loss, Clear Sky (A 2058 2059 2035 2053 2059 2059
'Downlink Rain Astenuation (dB) 0.0 0.0 -10.8 0.0 00 .18
[Earth Statien G/T (AB/K) 04 30.0 213 226 226 214
Hz) 2286 278.6 228.6 228.6 2986 2286
750 750 -750 129 .72.9 129
237 181 102 K% 115 108
250 120 250 771 240 271
237 181 102 137 118 — 108
ng /5 i 1/a n/a -
28 8 127 28.8 270 239 210
288 732 288 270 252 270
293 182 293 314 282 114
315 259 315 214 19.6 214
|C/1 Unlink Adiacent Satellite 2 (dB) 344 233 — 344 365 333 365
1C/1 Downlink Adiacent Satellite 2 (AR} 287 231 2R.7 17.7 158 127
CANZD) Composte (AR 156 0% 08 113 G4 94
'Required Svsiem Marpin (dB) .10 -0 10 10 10 -L0
'Net C/(N+1) Compasite (dB) 126 2.8 88 10.3 &4 4
X &8 ¥ 84 54 24
&8 00 0.0 19 0.0 0.0
1 ] 1 2 7 2
522 522 52.2 488 TR 4R R
-269 =269 -269 2294 =204 -204

*The C/1 level is adjusted depending on the signal level and wansponder mode of operation
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EXHIBIT 14B: Intelsat Americas 6 Ku-Band Link Budgets (continued)

{Unlink Beam Name Conus Conus Conus Copys |
Ipliok Freapency (MHz) 14250 14250 14250 14250 14250 14250
|Unlink Beam Polavizalion Horizomal | Horizoptal | i i |__Horizontal | Horizontal |
|Uplink Relative Contour Level (dB) 218 -L8 -1.8 218 L8 -L8
i ) 0.0 Q0 00 0.0 00 0.0
[tplink SFD (dBW/m) -80.0 =800 200 =180 =780 IR0
] 420 420 420 42.0 420 42.0
|Downlink Beam Name Conms Conis Conus Conus |
|Downlink Freauency (MHz1 11950 11950 11950 11950 11950 11950
|Downlink Bezm Polarization Yertical I Vertica] | i i Yentical Yertical |
; i (dB} .16 16 =16 L6 L& 16
[Downlink Contgur EIRP (IBW) 465 46,5 465 46,5 46.5 465
[Rain Ra ] 420 420 420 42.0 420 420
[Sateltite 1 Orbital Location 95 wl 95 WL 95 W1, 95 W, 95 W1 95 WL
i i {/Hz) 452 452 452 452 452 452
[Unlink Polarization Advantaze (B} 0 i 0 0 i 0
[Downlink FIRP Density (dBW Hz) 257 251 257 257 257 257
i izati 0 0 0 i 0 0
Q 0 9] WL o1 Wl 91 W1, 9] Wl Ol Wl 9] WL
xp 2503 =303 =303 2503 503 -50.3
7] 0 0 0 { 0
22315 215 2358 223158 235 235
il il O il 0 0
|Carrier 1D 1 IM24GTW IM24GTW |
Carrier Modulation OPSK QPSK OPSK OPSK. OPSK QBSK
|Peak to Peak Bandwidth of EDS_(MHz) n/a 0 n/a n/a nia —/a_
Lnformation Rate (kbos) 1544 1344 1544 3000 3000 3000
|Cade Rate R34 B4 R34 R Rl Rl
[Occupied Bandwidth (kHz) 1029 1029 1029 1600 1600 1600 .
[Allocated Bandwidih ikHz) 1235 1235 1235 1800 1800 1800
[Minimuna C/N, Clear Sky (dB) )3 f.4 84 30 9.0 9.0 i
ini i R4 8.4 24 9.0 9.0 90
24 24 24 46 46 46
492 462 349 549 5489
20 20 20 20 20
30 10 81 6.1 6.l
492 49,2 555 553 355
267 244 331 33,1 294
20 20 20 20 20
[Unlink Earth Station EIRP (dBW) 61.1 611 611 649 789 789
[Uplink Path Loss, Clear Sky {dB) -207.5 2075 -207.5 2005 -207.5 2075
i i ) 0.0 2.2 0.0 0.0 4.5 00
|Satellite G/F (ABAD 0.0 00 00 00 090 00
7K-Hz) 2286 2286 2286 2286 22886 2286
i -Hz} - | =601 60,1 624 620 620
22.1 19.9 2.1 219 19.4 239
[Downlink FIR® per Carcier (ABW) 281 259 28.1 208 254 298
|Antenna Pointine Ercor (B} 15 0.5 A5 .5 {15 05
[Downlink Path Loss, Clear Sky () 2059 2059 2059 2089 2059 2059
| Downlink Rain Atfenuation (dB) 0.0 0.0 2.0 00 0.0 18
|Earth Siation G/T (AB/KY 26.7 267 24.4 331 331 29 4
-Hz} 2286 2286 2286 228.6 2286 2R E
60,1 60,1 2.0 620 620
14.7 1.8 231 18.8 118
14.9 221 239 19.4 239
147 1L8 231 186 11
155 715 17.4 130 74
274 20,6 27 252 29,7
27.5 296 297 253 297
242 264 282 237 28.2
19.8 20 278 234 278
203 315 3313 288 333
164 18.5 250 203 250
9.4 94 14.4 10.0 10.0
-10 -1.0 -1.0 L0 10
R4 24 13.4 90 90
84 24 =90 Y] 90
0.0 00 44 0.0 00
24 24 1§ 16 16
-48 2 482 -2 =521 =521
304 2304 30,6 06 0.6

*The C/1 level is adjusted depending on the signal jevel and wansponder mode of operation
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EXHIBIT 14B: Intelsat Americas 6 Ku-Band Link Budgets (continued)

£ Conus Conus
ncy (MHzZ) 14250 14250 14250 14250 j4250 14250
ization Horizonia Horizonta i i Horizontal Herizontal
il -1.8 =18 =18 -1.8 =18 18
/K) 2.0 0.0 00 [4X¢] 0.0 0.0
1 -82.0 -82.0 20 -860 20 -0
42.0 420 420 420 420 42.0
C Conus C
v (MHz) 11950 11950 11950 11950 11950 11950
izati Vertical Yertical Vertical Veqtical Yertical i
1 {dB} -16 -1.6 -1.6 -1.6 -1.6 -l&
1 _44.5 465 46.5 405 46.5 46.5
420 420 420 420 420 420
Satellite 1 Orbital Location 95 W1 95 W1, 9 WL 05 WI 95 Wi, 95 W],
Unlink Power Density (dBW/MHz) -452 =452 =452 452 =452 =452
[Uplink Polarization Advantaee (dB) g g 4] 0 1] 1]
[Downlink EIRP Depsity (dBW/Hz) 257 257 257 257 257 257
i 0 0 0 0 0 0
\Satellite 2 Orhital Location Of W1, 91 W 9L Wl 91 W1, 91 WL LWL
Vplink Power Density (dBW/Hz) =503 =503 =503 -50.3 =503 =503
\Uplink Polarization Advantage (dB) ] g ] 1] 0 Q
[Dawnlink EIRP Density (dBW/Hz) 215 235 235 233 235 238
ol izali g [} 1} 4] Q 0
\Carrier 1D IMANGTW IMOOGTW IMAOGTW
[Carrier Modulation OPSK OPSK QPSK BPSK BPSK BPSK
j n/a nia nla A
4500 4500 125 125 125
R23 R2i3 Ri2 R12 R12
_A260 3260 250 250 250
3900 3900 300 300
14 14 Q 40 4.0
14 14 U] 4.0 40
38 8 12 L2 1.2
530 230 425 42.5 425
20 20 20 20 20
46 46 81 Ri &l
535, 535 565 S8.3 585
30 274 354 354 320
20 20 20 20 20
639 39 44.1 44.1 44,1
2075 2075 -202.5 2075 20758
4.6 0.0 (¢X1] =33 a0
[Satellite G/T (dB/K) 0.0 0 0.0 0G 0.0 00
[Bolizman Constant (dABW/K-Hz) 2786 2086 2086 2286 3286 2286
i -Hz) 651 651 651 560 =540 540
19.9 153 129 L3 10 113
) 328 284 328 201 16.8 201
] EI] 05 0.5 05 05 .5
) -2059 -2059 -2059 2059 -205.9 -205.9
i (dB) 00 00 14 00 00 -12.6
GQT(AR/KY 3L0 310 274 354 354 120
IK-Hz) 2286 2286 2286 2286 2286 2286
-Hz) 651 £5.1 651 -54.0 2540 540 |
209 16.4 100 237 204 1.8
19.9 15.3 199 112 80 113
209 164 100 237 20 18
123 13.1 173 157 12.5 ¥
294 248 294 218 245 218
294 250 29.4 208 24.5 27
24.1 19.6 241 156 123 156
258 214 258 295 263 29.5
202 247 202 207 174 207
228 15.4 228 269 23.6 269
12.8 84 84 8.3 50 2]
10 -1.0 -1.0 1.0 -1.0 -1.0
11.8 14 74 23 40 41
-1.4 =714 14 4.0 -40 4.0
44 040 0.0 33 0.0 1
2 R 8 150 150 150
-543 =543 =543 -52.3 -523 =523
L7 =307 -30.7 =323 -32.3 =323

*The C/l level is adjusted depending on the signal level and transponder mode of operation
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EXHIBIT 14B: Intelsat Americas 6 Ku-Band Link Budgets (continued)

|Unlink Beam Name. Conus | Copus Conus C
"Untink Freauency (MHz) 14250 14250 14250 14230 14250 14250
i izati Horizomtal i i 1 i i
Unlink Relative Conjour Level (dB) -18 =18 =18 -L§ =18 LB
[Unlink Contour G/T {dB/K) 00 0.0 0.0 0.0 00 00
[Uplink SFD (dBW/m*) 870 -87.0 -27.0 -850 RS0 -850

i 42.0 420 420 420 420 42.0
11250 11950 11950 11950 11950 11950
i Vertical _verical | Venical Yertical Yertical
.16 1.6 16 -L6 .16 -1.6
46.5 463 46,5 465 46.5 465
420 420 420 420 42,0 420
65 WL 95 WL 95 W], 9 WL 93 WL 95 Wi,
2452 482 452 452 432 452
0 1] 1] 1] 4] i)
257 257 257 257 257 2257
[t} 4] ¢] g 4] 4]
9] WI, 9] Wl 91 Wi 91 W] 91 WL 91 WL
-50.3 =503 -50.3 =502 -50.3 K]
Q Q 0 1] { Q
ity (dBW/Hz) =235 2235 235 2235 2235 235
i v 0 0 0 0 0 0
(Carrier JD 1SKGID 1}SKGID 11 I8K4GID 38K4GID
(Carrier Modulation BESK BPSK BPSK EPSK RPSK BPSK
Peak 10 Peak Bandwidth f EDS (MHz) | nfa nla n/a 0 L/a nla
lnformation Rate (khos) fd fid £4 32 32 2
|Code Rate R243 R2:3 R2/3 R1:1 Rl Rl
[Occupied Bandwidth (kHz) 9§ 0f 96 2 32 32
[Allocated Bandwidih (kHz) 115 115 115 384 T R4
[Minimum C/N. Clear Sky (dB) bV 22 32 10 1.0 10
52 52 52 10 1.0 7.0
18 L8 LR LR 18 1R
id 46.2 4672 462 462 462 462
20 20 20 20 20 20
rs) 92 92 92 90 90 00
[Earth Station Gain (4B 50,5 595 595 502 592 507
(Earth Station G/T (dB/K 37.1 7.1 333 360 360 321
i evali 20 20 20 20 20 20
dBW) 419 419 410 394 394 394
plink Path Loss, Clea dB) 2075 2078 2075 -207.5 3078 -207.5
olink Rain Attenutation (dB) 0.0 =34 Q.0 Q0 =31 a0
T dBK) 0.0 20 00 4.0 00 1)
RBoltzman Constant (dBW/K-Hz) 228 228.6 2286 2286 2286 286
andwidih (dB-Hz) -49 408 498 451 45,1 -45.1
13.2 9.7 132 155 12.3 15.5
: i 159 124 159 114 R3 114
|Antenna Pointing Error (dB} A5 0.5 A3 £S5 05 Ei]
'Downlink Path Loss, Clear Skv (dR) -2059 2059 2059 259 58 :205,9
[Downlink Rain Ati¢nuation (dR) 00 0.0 -12.6 0.0 0.0 -104
[Earth Station G/T (AB/K) 371 371 1313 36,0 360 327
(Boltzman Constant (ABW/K-Hz) 2286 D86 2086 2286 2286 2286
(Carrier Noise Bandwidth (dB-Hz) -40.9 49 8 498 :45] 451 451
i 253 219 89 24.5 214 108
132 155 123 55
89 24,5 214 0.8
15.6 159 12.8 59
222 280 249 280
227 280 249 280
12.5 19.7 166 197
280 302 7.1 302
226 248 217 248
263 276 245 2.6
6.3 1.1 80 3]
-1.0 10 -1.0 -LO
53 10.1 1.0 71
=52 -1.0 1.0 -10
01 31 0.0 Q1
[ 400 1125 1125 1125
54,1 -51.9 =519 -51L9
2324 2321 2321 12 1

*The CA kevel is adjusted depending on the signal level and transponder mode of operation

Page 72 of 78




EXHIBIT 14B: Intelsat Americas 6 Ku-Band Link Budgets (continued)

{Conus Conus C
Hz) 14250 14250 14250 14230 14250 14250
izati Horizontal | i |__Horizontai | Horizonial .| i i
1 -18 -L8 218 -1.8 =LE L&
JK) 00 00 0.0 0.0 0.0 0.0
) 220 820 R2.0 840 -84.0 -840
420 420 420 420 42,0 4240
Conus Conus {onus_ Conus G
y {MHz} 11950 11950 11950 11950 11950 11250
izati Yertical . | Vertical Yertical Vertical Yenical Vertical |
Level (dB) -16 -1.6 -1.6 =16 -1.6 =16
EIRP (dBW) 465 46,5 46,5 _465 46,5 46.5
420 42,0 42.0 420 420 20
j 95 WL 95 WL 9 WL 95 W], 95 Wi, 95 WL
ity (ARW/Hz) 452 452 452 452 452 452
) Q 0 4] Q 0 0
W/Hz) 257 257 257 2257 257 257
0 0 1] 0 4] 0
i 91 W 91 W, 9] W1 9] W1 o1 Wi 9] W]
ity /Hz) 2503 -50.3 =503 =503 -50.3 =503
\Unlink Polarization Advaniaze (48) il 0 Q 1] 0 0
[Downlink EIRP Densitv (ABW/Hz) 235 235 =235 2313 2315 =233
Downlink Polarizatip i 0 1] (1] 0 ]
Carrier 1D 1M23 IM23GTW IM23GTW, ] 25KOF3W 25KOF3W
{Carrier Moduiation BESK. BPSK BPSK EM M EM
{Peak to Peak Bapdwidib of EDS (MHz) nia nia 4 4 4
Unformation Rate (khos) 128 128 128 n/a ofa__ nia
[Code Rate R12 R12Z R ol Wa 0
i i ) 1024 1024 1024 25 28 25
[Allocated Randwislih (kHz) 1230 1230 1230 25 25 25
ini ) 24 2.4 =24 6.5 6.5 6.3
ini i 24 2.4 2.4 635 8.5 6.5
LSl 92 92 92 24 24 24
it 60.2 602 60.2 492 492 402
20 20 20 20 20 20
rs) 1.2 1.2 1.2 8] £l 8.1
il 413 413 413 383 SRS 585
/K1 188 188 160 354 354 320
i 20 20 20 20 20 20
} 566 66 0 400 0
) 2075 2078 2078 207.5 2075 2075
) 0.0 =39 0.0 00 48 0.0
/K 00 (.0 1.0 0 00 00
(ARW/K-Hz) 2286 2286 2288 2286 2236 2286
i =Hz) -60.1 -60.1 601 (4] 440 440
1.6 136 1.6 12,1 124 171
|Dawnlink EVRP per Carrier (ABW) 255 216 253 1.9 6.2 10,9
lAntenna Pointing Error (dB) .5 05 B 05 .5 0.5
Downlink Path Ess, Clear Sky (AR 2059 2059 2059 22059 2059 2059
i i i ) 00 00 38 0.0 00 =120
|Earth Statien G/T (dB/K) 18.8 188 140 354 354 2.0
[Boltzman Constant (dBW/K Hz} 7286 2086 2206 228 6 2086 2286
\Carrier Noise Bandwidth (B-Hz) 60,1 £0.1 =601 44,0 440
i ! (dB 6.4 25 02 245 198 91
126 136 126 121 124 121
64 25 02 245 198 9.1
150 111 150 16,6 118 16
271 231 2LL 294 247 29,
271 2312 271 204 247 29
219 17.9 219 21.4 16,6 214
124 83 124 304 256 304
210 230 270 2685 212 265
68 2.8 &8 228 230 278
25 -4 -14 12.3 15 15
.10 :10 -1.0 -1.0 -1L0 .10
1.3 24 24 113 83 65
24 24 24 5.5 £3 =65
1.9 0.0 0.0 48 Q0 0.0
43 43 43 1240 1240 1240
£37 637 -63.7 =752 =152 =182
-3310 =330 -33.0 =538 -58.2 =535

*The C/1 level is adjusted depending on the signal level and wansponder mode of operation
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EXHIBIT 14B: Intelsat Americas 6 Ku-Band Link Budgets (continued)

|Unlink Beam Name Conus Conus Conus Conys Conus G
[Unlink Freoyency (MHz} 14250 14250 14250 14250 14250 14230
Hinlink Beam Polarization Horizontat . | Horizonal . { . Horizontal | Horizontal | Horizonial | Hori
IUnlink Relative Contour Level {df) -L8 -1.8 -8 -8 -18 -1.B
[Unlink Contour G/T (dB/K) 0o 0.0 00 0.0 0o 0.0
[Unlink SFD (dBW /m’) -90.0 -90.0 900 -34.0 84,0 -840
i 420 420 420 42.0 420 420
|Dowolink Beam Name Copus ] Copus | Conus | Comus | Copug |
[Downlink Freauency (MHz) 11950 11950 11950 11950 11950 11950
Iownlink Beam Polarization Yertical Merical 1. Verical Yerical Yerical | i
|Downlink Relative Contonr Level (dB) =16 -Lf =16 -Lg =16 =16
‘Downlink Contour EIRP (RW) 465 465 .65 463 465 465
i 420 420 20 420 4.0 420
|Satellite 1 Orbital Location 95 WL 95 W, 95 Wi, 95 W1 95 WL 05 W],
Vinlink Power Density (dBW/Hz) -45.2 -452 .45 2452 452 452
[Unlink Potarization Advaniage (dR) Q Q Q 0 0 0
'Downlink FIRP Densifv (dBW/Hz) 257 -257 -257 257 257 257
’ i 0 0 Q 0 g 0
9] WL 91 W] Gl WL, 9] W 9L WL o] W1
50,3 -50.3 503 S03 503 -50.3
i} 0 0 — 0 0 0
2315 235 235 235 235 233
_ 0 o 0 0 0 Q
\Carrier 1D 2IMOFEW 2IMOFRW | 27TMOFEW ¢ 27MOGTW | 27MOGTW |
{Carrier Modulation TV/EM TV/EM TV OPSK OPSK OPSK
[Peak 10 Peak Bandwidih of FDS (MHz) 4 4 4 0l n/a ol
(nformation Rate (khos 25919 25910 25919 45000 45000 45000
[Code Rate n/a na 3 Ri/1 Rl R1/1
[Occunied Bandwidth {kHz) 27000 27000 27000 22500 22500 22500
[Allncated Bandwidth (KHz) 27000 27000 22000 27000 27000 27000
| Minimom C/N. Clear Sky {(dR) 8.0 8.0 0 90 90 90
ini i 2.0 2.0 0 9.0 90 9.0
LEarih Station Diameter (meters) 6.1 £l £l 35 is 33
(Farih Station Gain (dBD} 57.1 371 571 36,1 561 56,1
3 ati evation Angle 20 20 20 20 20 20
2.4 24 24 18 L& 18
[Earth Station Gain (dB{} 471 47, 47,1 448 448 448
i 226 205 201 201 187
20 20 20 20 20

734 734 189 789 789
2075 2075 2075 20715 22075
11 0.0 0.0 -1 00
00 00 00 0.0 0.0
22806 2286 2286 2286 228 6
143 - -743 -13.5 EEN -13.5
13,1 20,2 265 204 265
45,3 40,5 46.5 448 463
-0.5 05 0.5 0.5 05
-2059 2059 2059 =205.9 -2059
0.0 47 00 00 2.5
228 205 201 201 187
2286 22R.6 2286 2286 2286
=743 =743 -135 -73.5 -135
158 102 152 133 113
131 202 285 20,4 265
15.8 102 152 133 113
_1/a léa n/a nla
204 215 210 20,8 270
258 270 210 25 27.0
174 245 30R 2 g
213 246 210 211 230
2.5 29.6 359 297 3590
19.7 209 187 168 187
9.0 90 J2.5 10.0 10.0
-1.0 -1.0 140 =10 =10
80 30 113 90 90
8.0 8.0 20 9.0 -9.0
0.0 0.0 2.5 00 00
1 1 1 1 i
-49.7 -49.7 507 =507 =507
-19.1 -17.9 254 =254 254

*The G/ kevel is adjusted depending on the signal level and wansponder mode of operation
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EXHIBIT 14B: Intelsat Americas 6 Ku-Band Link Budgets (continued)

|Unlink Bearmn Name Conus Copus Conus Comus 1 Copus |
|Unlink Freauency {MHz2) 14250 14250 14250 14250 14250 14250
Unlink Beam Polarization Hotizonta Horizantal Horizontal Horizontal Horizontal i
Niulink Relative Contour Level (R 18 18 .18 1.8 18 1.8
[Unlink Contour G/T (dB/K) 00 0.0 0.0 0.0 0.0 00
i - =900 90,0 =820 -g2.0 2.0
ain Raic ] 120 420 420 420 420
Conus.. | Comus ¢ Copus ) Conps |
11950 11950 11950 15050 11950
Yertical Yertical Yertical Vertical Veical |
-1.6 -1.6 L6 -6 -L6
46.5 46,5 46,5 405 465
420 420 420 42,0 420
95 W], 93 W1, 95 WL D5 Wi, 95 W1
=452 =452 452 452 452
0 0 0 0 0
257 257 =257 257 =252
0 D 0 1] 20
9] W], 91 W, 91 WL 91 WL 9] W1,
-50.3 -503 =503 =503 =503
0 4] Q 1] /-
2315 235 215 =235 235
0 0 4] 0 0
rier 1D 24MOGTW 24MOGTW 2AMOGTW GOOKGTW GOKGTW COOKGTW
i i OPSK OPSK QPSK BPSK BPSK EBPSKE
Hz) na na n/a nfa nla Ma
) 20000 20000 20000 250 250 250
Rl R1/2 R12 Rl1s2 Ris2 RS2
width (kHz) 20000 20000 20000 500 500 S00
width (kHz) 2400 34000 24000 600 600 600
y (B} 20 2.0 20 40 40 40
80 2.0 R0 40 40 40
4.1 4.1 & 6.1 8.1 8.1
YN STl 571 571 57,1 511
20 20 20 20 20 i1}
18 1.8 1.8 L8 L8 LR
(Earth Station Gain (dBi} 448 448 44.8 448 448 448
(Earth Station G/T (dB/K3 201 201 183 223 223 156
ton Ele . _ 20 20 20 20 20 20

on EIRP ( 129 2.9 729 56.4 564 S6.4
plink Path 1os car Sky (dR) -207.5 2008 -207.5 207,58 =207.5 2075
ink Rain Attenutation (dB) 0.0 £.2 Q0 00 =31 .0
2 [T (dB/K) 00 (1R1] Q0 00 Q0 00
Bolizman Constant (dBW/K-Hz} 22R.6 2286 2286 286 2286 2286
arrie ise Bandwidih (dB-Hz) =230 =230 230 -57.0 -57.0 =310
210 148 250 205 174 20.5
¢ p 405 446 46,5 253 23 253
Antening Pointins or ((B) 1.5 05 05 E 05 0.5
Downlink Path Loss, Clear Sky (dB) 2059 -205.9 -2059 2059 2059 -205.9
Downlink Bain Atienuation (dBY 00 0.0 =32 00 00 =34
arth Station G/T (dAB/K) 20.1 201 18.3 223 223 19.6
Boltizman Constant (dBW/K-Hz) 2286 2286 2286 2286 2286 2288
arrier Noise Bandwidih (dB-Hz) 730 =230 =130 570 -57.0 -57.0
157 138 103 12.8 97 67
{C/N Uplink (dB) 210 148 210 205 174 208
\C/N Downliok (dBY i57 128 103 (2.8 9.7 a7
/C/1 Intermodulation {dB) /2 n/a n/a 14.9 11 14.9
|CA Uplink Co-Channel (dBY* 275 213 215 27.0 23 270
1CA Dawnliok Co-Channet (dBY* 215 256 15 220, 23 a0
[CI Unlink Adiarent Satellite } (AR 253 0] 253 248 217 248
[CA Danwnlink Adiacent Satellite 1 {5 IR 216 213 5.4 153 184
[CA\plink Adiarent Satelite 2 () 304 242 30 299 263 299
|C/1 Downlink Adiacent Satellite 2 {(dB) 19.2 123 19.2 141 11.0 141
[CAN:I) Comuosite (ABY 173 90 20 & 50 30
Renuired System Marein (i) 10 10 L0 -0 L0 -LO
INet CAN+I) Compasite (B 113 80 30 71 40 4.0
"Minimum Reauices /N () 20 A0 £0 40 430 40
Excess Link Marpin (dB) 33 00 00 i 0.0 0Q
i 1 1 1 45 45 45
W/ Hz) =512 512 -51.2 =571 -572.7 =317
Peak 249 -24.9 249 -30.0 =300 -30.0

*The C/1 level is adjusted depending on the signal level and transponder mode of operation
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EXHIBIT 15A: Intelsat Americas 8 C-Band Link Budgets

| Unlink Beam Name Nafta Nafta Nafta
Uplipk Freguency (MHz) £250 £250 9250 6250
Unlink Beam Polarizati st T T o o
| Unlink Relative Cantour Level (dB) s =5 - S
i ) 3.0 =10 =30 =30
887 B8 7 -83.7 837
| Dewnlink Beam Name Nafta Nafta Nafta Nm__‘
| Downlink Freayency (MHz) 4025 4025 4025 402
| Downlink Beam Polarization Yertical Yemical | Vertical | Vertical |
| Downlink Relative Contour Level (R} 42 =28 20 2.0
i EIRP (GBW) 37 384 192 392
| Satellite 1 Orbitat 1 pcalion 87 WL 87 Wl 87 W], 87 WL
|_Vnlink Power Density (dBW /AT =491 -421 -49.1 -49.]
| Unlink Polarization Advaniase (dB) 0 g 0 1]
| Dewnlink EIR? Densitv (dBW/Hz) =383 -38.3 333 383
) i arizatio {dp [1] Q 0 1]
| Satellite 2 Orhital 1 .ocation 91 Wi, 9L WL 9L WL 91 WL
| Unlink Power Densify (ABW/Hz) =509 =509 =509 -30.9
| Unlink Polarization Advanlare (dB) 0 0 ] 0
=315 315 315 2315
0 g 0 Q
|_Carrier 1D IGMOERE | 27MOGTW | 2MI9GTW | STKSGTW
| Information Rate (khps) n/a 40000 000 128
| Carrier Modulatiag TV/EM OPSK QOPSK QOPSK
| Peak to Peak Bandywidth of EDS (MHz) 4 nlg n/a nia
| Code Rate 03 B3 R23 R34
| Occupied Bandwigdth (kHz) 26000 27000 2188 S1s
|_Allocaled Bandwidth (kHz) 26000 22000 2400 215
- T — 14 78 -7.9 27
| _Earth Station Diameter (meters) 10 10 1B 18
\ Earth Station Gain (dBi) 314 314 48,1 46,1
20 20 20 20
g1 45 AR iR
493 434 4210 42,0
286 230 216 216
] 20 20 20 20
| Unliok Earth Station EIRP (dBW) 142 742 £34 47,4
| Unlink Path 1 ass, Clear Sky (dB} =200.2 =200.2 2002 =200.2
| Satelite G/T (dB/K) =10 =10 -1.0 =10
| Boltzman Constant (dBW/K-Hz) 2280 2286 2286 2286
|_Carrier Noise Bandwidih (dB-Hz) J156 =743 634 47,6
pli 239 252 253 251
370 R4 249 29
03 03 0.8 205
-196.3 -196.3 -196.3 21963
286 230 218 216
2286 286 2286 2286
756 743 634 47,6
216 187 142 14.5
239 252 253 25.1
216 18.7 147 14.5
ofa s R& 184
220 275 280 ]2
270 275 280 282
247 26 2 259
284 259 217 2.5
265 27 2729 227
202 16,7 1.9 117
15.0 132 89 87
21,0 1.0 -1.0 =10
14.0 122 7.0 el
-14.0 -7.8 -1.9 =17
0.0 44 00 [1X34]
R 1 12 4802,
-432 -51.5 461 -46.3
-24.8 -33.1 365 =387

*The C/1 kevel is adjusted depending on the signal level and transpender mode of operation
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EXHIBIT 15B: Intelsat Americas 8 Ku-Band Link Budgets

Nafta Nafta | . Nafta Nafta Nafta
14250 14250 14250 14250 14250 14250
Yertical Yertical Yertical Yerical Yertical ¥erical
4 4 -4 ) -4 4
0.0 0 00 Q.0 0.0 Do
-850 550 -850 9310 930 -03.0
42.0 420 42.0 42.0 420 420
Mafta Nafta Mafta Nafta Nafta
11950 11950 11950 11950 11950 11950
Harizontal Horizontal Horizontal Horizonta Horizonta j
-1.6 -1.6 -16 =14 -6 -L4
500 00 500 49.4 49.6 49.6
420 42.0 420 42.0 420 420
87 WL 87 Wi BI WL (YRR 7 W 87 w1
-47.1 471 471 A2 1 -47.1 47,1
0 1] 0 0] 4] 0
208 -20.8 -29.8 -29.8 -29.8 298
V) L] 1] 1] 0 1]
91 W 91 WL 91 Wl TR 91 W], 91 W,
503 =503 -50.3 -50.3 -50.3 =03
i} Li] 0 1] 0 0
=235 =215 =235 =235 235 =235
1] Q 0 i} 0 0
36MOF3E ASMOF3IE 1 3aMOFIF 29MOGTW 29MOGTW 29MOGTW
TV/AEM TV TV OPSK OPSK OPSK
4 4 4 nla_— D /2.
/a niy n/a 40000 1 40000 40000
n/a nfa T R2A3 R2/3 R23
36004 26000 36000 29000 25000 29000
60 6000 36000 36000 36000 36000
14 14 14 6.9 6.9 59
14 L4 14 6.9 6.9 4.9
4.5 4.5 45 4.5 45 45
54.7 54.7 54,7 54.5 54.5 545
20 20 20 20 20 20
43 45 45 L8 L3 L8
529 529 529 449 449 449
il3 i3 21.5 224 224 19.1
20 20 20 20 20 20

7729 779 719 60,9 69,9 £9.9
-207.5 2075 2075 2075 -207.5 2075
00 43 00 0.0 5.2 00
) 00 00 00 0.0 00
2286 2286 2286 286 2286 2086
-75.6 2156 156 4.8 7146 746
235 192 235 164 1.2 164
S0.0 487 500 49.6 47.7 496
-0.5 05 [ 0.5 05 03 05
2059 2059 -205.9 -205.9 2059 =205.9
00 00 68 00 0.0 £7
ETIE] 313 215 224 224 191
2286 2286 2286 228.6 2286 2286
756 156 756 746 146 =146
27.9 266 12.2 19.5 17.7 93
238 19.2 235 16.4 11.2 16.4
279 266 172 19.5 12.7 9.3
n/a na. nfa n/g o/a na____ |
210 227 270 270 218 220
27.0 257 270 270 251 27.0
274 231 274 204 15.2 204
36,1 348 361 291 272 291
0.6 263 306 236 18 238
280 274 289 207 IR 207
18.4 150 150 12.1 79 19
|Reanired Svsiem Marsin (dB) -1.0 -1.G L0 =10 L0 =10
|Net C//N+1} Combosite (dB) 17.4 140 id0 111 6.9 69
|Minimum Reguired C/N (dR) 140 140 2140 6.9 £9 59
\Excess Link Marein (45 34 Q.0 (114} 42 00 00
1 1 I 1 1 1
ity (dBW/Hz) i 42,8 428 42 8 -592 =592 2392
i | 144 -15.7 2144 2230 =230 -23.0

*The C/] level is adjusted deperdding on the signal level and transponder mode of operation
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EXHIBIT 15B: Intelsat Americas 8 Ku-Band Link Budgets (continued)

Nafta Nafla Nafta Nafta Nafta
Hz) 14250 14250 14350 14230 14250 14250
izati Yertical Yertical Yertical 1 Verical Yentical Yenical |
r level (dBY -4 -4 -4 -4 -4 =4
GIT {dB/K) a0 0.0 0.0 0.0 00 00
5 60 -86.0 26,0 800 -89.0 290
420 420 420 420 420 420
Nafia Nafta Nafta Nafia
il 11950 11950 11950 11950 11950 11950
i Horizontal | i i | Horizontal | Herizomal | Horizontal |
)] -1.6 -L6 -1.& =15 =16 -1.6
Wl 500 500 50.0 480 48.0 480
420 420 42,0 _420 42,0 420
i 87 WI, 27 Wl 87 WL 7 WL B2 WL 87 Wi
itv (dBW/Hz} 471 471 -47.1 -47.1 471 47,1
v i) 1] 0 0 Q 0
WHn 208 -20.8 =298 2298 208 -29.8
1] 1] 0 0 0 [i]
|Satellite 2 Orbital Location 9F W1 91 WL o1 W1, o Wl 91 Wl 91 WL
|Uplink Power Density (ABW/Hz) -503 =503 -S0.3 =503 =503 -503
Unlink Polarjzation Advapiage (dB) ] 9] 0 0 ¥] ¢
|Downlink EIRP Density (dBW/Hz) 215 215 2358 235 235 213
mli jzati 0 4] [} 0 4] Q
Carriex 1D IM2SCGTW IM2SG7W | 3M2SGTW 128 K0GTW. 128K0GTW | 128 KOGTW |
[Carrier Modulation OPSK OPSK. OFSK OPSK QPSK OPSK
\Peak to Peak Bandwidth of EDS (MHz) n/a __Nia /3 /a —/a 0/a
| Information Rate (khos) 3000 3000 3000 128 128 128
|Code Rate Rl RL2 R1/2 Rl E R12
|Occupied Bandwidth (kHz) 3250 250 3250 128 28 128
3250 3250 3250 170 0 170
52 52 52 55 5.5 55
52 52 52 55 55 55
4.5 45 4.5 12 1.2 12
54.5 4.5 54,5 432 432 432
20 20 20 20 20 20
18 1.8 1.8 [1%0) 5.0 L0
|Earth Station Gain (dBi) 449 449 449 354 334 o4
{Earth Station G/T (dB/K)} 22.4 24 19.2 26 26 29.0
i i 20 20 20 20 20 20
W) 6.8 618 618 449 449 449
Sky (dB) 2018 2078 2075 -207.5 20058 2078
i 1 0.0 48 0.0 0.0 43 0.0
K 00 00 Q.0 [174] 0.0 [iXi]
W/K-Hz) 2286 2286 2289 2286 2286 2286
{dB-Hz) -65.1 651 -65.1 =11 =S11 =SL1
: 17.8 130 178 140 102 149
| Dawnlink EIRF per Carrier (ABW) 174 327 374 215 167 213
[Antenna Peintine Error (df) -0 0.3 03 05 0.3 3
|Downlink Path Loss, Clear Sky (dB) -2059 -2059 2059 2059 2059 -2059
|Downlink Rain Attenuation (dB) 0.0 2.0 6.1 00 0.0 2135
|Earih Station G/T (B 224 224 192 326 326 290
|Boltzman Constant (dBW/K-Hz) 2286 2286 2286 2286 2286 2286
|Carrier Noise Bandwidth (dR-Hz) 651 -65.1 65,1 2511 =5l =511
: 108 122 15 252 20 2
18 13.0 17.8 149 102 149
6.8 12.2 15 252 204 2
1 142 181 183 135 183
283 215 283 272 225 272
283 217 283 212 225 2
218 120 218 189 14.1 189
264 217 264 343 29 345
250 202 250 221 12.3 221
180 133 (80 276 228 218
10.8 62 8.2 113 85 8.5
=10 -1.0 =1.0 -1.0 -1.0 =1.0
9.8 52 5.2 103 5.5 535
5.2 22 =52 R Th] 5.5 =55
46 2.0 Q.0 4.8 a0 00
82 B2 82 200 200 200
578 -S1.8 -57.8 494 -494 =494
=261 261 -26.1 2600 =260 260

*The C/I Jevel is adjusted depending on the signal level and ransponder mode of operation
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