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Re: Intelsat North America LLC
Erratum; File No. SAT-RPL-20041015-00201

Dear Ms. Dortch:

Enclosed please find an Erratum to Intelsat North America LLC’s Application for
Authority to Launch and Operate a Replacement Satellite at 77° W.L. and Petition
for Declaratory Ruling Pursuant to Section 310(b)(4), which was filed on October
15, 2004.

Please direct any questions regarding this Erratum to Humberto Henriques at 202-
944-7542 or the undersigned.

Sincerely,

4 i :

Carl R. Frank
Amy E. Bender
Counsel to Intelsat North America LLC




RECEIVED

Before the JAN 2 1 2005
Federal Communications Commission A
i Communications
Washington, DC 20554 Faderal s
In the Matter of
Intelsat North America LLC File No. SAT-RPL-20041015-00201

Application for Authority to Launch and
Operate a Replacement Satellite at 77°
W.L. and Petition for Declaratory Ruling
Pursuant to Section 310(b)(4)

ERRATUM
On October 15, 2004, Intelsat North America LLC (“Intelsat North America™) filed the
above captioned application seeking authority to launch and operate a replacement C/Ku-band
satellite, to be known as IA-9, at the 77° W.L. orbital location. Intelsat North America hereby
submits this Erratum correcting certain information in the Technical Exhibit to that application.
A. Technical Exhibit Corrections:
1. Page 7, section on “C-Band Noise Temperature and G/T™, line 4: delete “483°K"
and replace with “676K".
2 Page 7, section on “C-Band Saturation Flux Density and Gain Adjustment”,
second paragraph, line 2: delete “not”.
3. Page 7, section on “C-Band Saturation Flux Density and Gain Adjustment”,
second paragraph, line 3: delete *“2.0 dB” and replace with “1.0 dB™.
4. Page 8, section on “Ku-Band Noise Temperature and G/T”, line 4: delete “of
490°K for the fixed beam and 768°K for the steerable beam™ and replace with “of

676K for the fixed and for the steerable beams™.




10.

11.

¥

13

14.

Page 9, section on “Ku-Band Saturation Flux Density and Gain Adjustment”,
second paragraph, line 1: delete “2.0” and replace with “1.0”.

Page 11: paragraph immediately above Figure C4.12, line 4: delete “all
bandwidth transponders™ and replace with “C-band and Figure C4.13 for Ku-
band transponders”.

Page 11: delete Figure C4.12 and replace with new Figure C4.12 and new Figure
C4.13.

Page 11, section on “TRACKING, TELEMETRY, COMMAND (TT&C)
SYSTEM?”, line 2: delete “14001.5 MHz and replace with “5925.5”.

Page 11, section on “TRACKING, TELEMETRY, COMMAND (TT&C)
SYSTEM?”, line 3: delete “14498.5 MHz and replace with “6424.5".

Page 11, section on “TRACKING, TELEMETRY, COMMAND (TT&C)
SYSTEM?”, first paragraph, lines 3 and 4: delete “Table C.14 shows the details of
telemetry and beacon frequencies and identifies whether each carrier is used for
telemetry or beacon™ and replace with: “Tables C4.13 and C4.14 show the
details of the command, telemetry and beacon transmissions”.

Page 12, Table C4.13, title: delete “IA-8” and replace with “1A-9”.

Page 13: Insert new Table C4.14 after Table C4.13.

Page 12, section on “EMISSION DESIGNATIONS AND ALLOCATED
BANDWIDTH?, first paragraph, line 1: delete “Table C4.14" and replace with
“Table C4.15™.

Page 12, section on “EMISSION DESIGNATIONS AND ALLOCATED

BANDWIDTH": delete Table C4.14 and replace with new Table C4.15.




15.

16.

1.

18.

19.

20.

1.

22

23.

24,

23,

26.

27.

Page 14, section on “POWER FLUX DENSITY (PFD) AT THE EARTH’S
SURFACE: delete Table C.8 and replace with new Table C.8.
Page 15, section on “Telemetry, Tracking, Command & Monitoring Network”,

line 8 (last): delete “265™ and replace with “365”.

Page 19, section on “Satellite Geographic Coverage Area”, first paragraph, line 3:

delete “Table D3.1" and replace with “Figure D3.1".

Page 24, at the end of the last paragraph, add a new sentence as follows: “Table
D4.5 shows the link budget calculations for the analog Television.”

Page 25: delete Table D4.1 and replace with new Table D4.1.

Page 26: delete Table D4.2 and replace with new Table D4.2.

Page 27: delete Table D4.3 and replace with new Table D4.3.

Page 28: delete Table D4.4 and replace with new Table D4.4.

Page 29: delete Table D4.5 and replace with new Table D4.5.

Page 31, section on “POWER FLUX DENSITY (PFD) AT THE EARTH’S
SURFACE": delete Table D5.1 and replace with new Table D5.1.

Page 32, section on “Intra-system interference”, first paragraph, line 3: delete
“table 15.1 to 15.4” and replace with “tables D4.1 to D4.5™.

Page 32, section on “Inter-System Interference”, first paragraph, line 4: insert
“FCC and” between “all” and “ITU Recommendations™.

Page 32, section on “Inter-System Interference”, first bullet after the first
paragraph, lines 1, 2 and 3: delete “ITU-R Recommendations S.465 and S.580
which define the maximum off-axis gain in the direction of adjacent satellites”

and replace with “FCC Part 25.209 rules for antenna performance standards”.




Page 32, section on “Inter-System Interference”, second bullet after the first
paragraph, lines 2, 3 and 4: delete “ITU-R Recommendation S.524 which defines
the maximum off-axis e.i.r.p. spectral density” and replace with “Parts 25.204,
25.211 and 25.212".

Page 32, section on “Inter-System Interference”, third bullet after the first
paragraph, lines 1 and 2: delete “the ITU-R (and FCC) PFD limits at the Earth’s
surface and adjacent satellite networks™ and replace with “FCC Parts 25.211 and
25.212 as well as with the PFD limits given in FCC Part 25.208 and Appendix 5 of
the Radio Regulations™.

Annex 1, “Beam Coverage Maps”: Add new Figure 7, “O BEAM -
TELECOMMAND™.

Schedule S Corrections:

Page S6: Introduction of Service Area ID #3 with Global Beam.

Page S7: Corrections introduced in columns “17, “n” and “q”.

Page 57: Introduction of Beam 1D “0"

Page S8: Revised Gain Contours provided for all beams in column “f.
Page S8: Corrections introduced in columns “g”, “h”, “i”, “j” and “k”.

Page S8: Introduction of Beam ID “O”

Page 59: Corrections introduced in column “b”.

Page S9: Deletion of carrier TLC and introduction of carriers TLC 1, TLC 2,
TLM 5, TLM 6 and TLM 7.

Page 510: Corrections introduced in column “b”™.

Page 511: Correction introduced in column “c™ for carrier ID #8.




11.

12.

13.

14.

15.

Page S11: Corrections introduced in columns “h™ and “i” for cames with ID from
9 to 14.

Page S12: Addition of new analog carriers ID # 3 and 4.

Page S12: Corrections introduced in columns “b™ and “o” for camriers ID#1 and
ID#2.

Page S13: Corrections introduced in all link budgets based on the numbers
provided in new Tables D4.1 to D4.5 of the revised Technical Exhibit.

Page S14: Introduction of information n column “¢™.

A conformed copy of the Technical Exhibit and Schedule S as modified by this Erratum

is attached for the sake of clarity and convenience. Please direct any questions regarding this

Erratum to Humberto Henriques at 202-944-7541.

Respectfull mitted,

Patnick J. Cerra

Vice President

Intelsat North America LLC
Carl R. Frank
Amy E. Bender
WILEY, REIN & FIELDING LLP
1776 K Street, N.W.
Washington, DC 20006
January 21, 2005
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TECHNICAL EXHIBIT

In this Technical Exhibit, Intelsat North America LLC (“Intelsat North America”)
provides the information required by Section 25.114 of the Commission's rules. Intelsat
MNorth America notes that due to recent rule changes, certain information previously
provided in narrative form under Section 25.114(c) now must be provided: (1) in a
narrative that corresponds to Section 25.114(d); and (2) on Form 312 and Schedule S as
required by the new Section 25.114(c). This narrative complies with the new Section
25.114(d). The attached Form 312 and Schedule S satisfy new Section 25.114(c).

Out of an abundance of caution, however, Intelsat North America also provides the
information required by new Section 25.114(c) in this narrative.

25.114(c)
25.114(c)(1) Name, address, and telephone number of the applicant:
See Schedule S and Form 312.

25.114(c)(2) Name, address, and telephone number of the person(s),
including counsel, to whom inquiries or correspondence should be
directed:

See Form 312.
25.114(c)(3) Type of authorization requested:
See Form 312.

25.114(c)(4) (i) Radio frequencies and polarization plan (including beacon,
telemetry, telecommand functions), center frequency and polarization of
transponders (both receiving and transmitting frequencies); (ii) Emission
designators and allocated bandwidth of emission, final amplifier output
power (identify any net losses between output of final amplifier and input of
antenna and specify the maximum EIRP for each antenna beam); (iii)
Identification of which antenna beams are connected or switchable to each
transponder and TT&C function; (iv) Receiving system noise temperature;
(v) The relationship between satellite receive antenna gain pattern and
gain-to-temperature ratio and saturation flux density for each antenna
beam (may be indicated on an antenna gain plot); (vi) The gain of each
transponder channel (between output of receiving antenna and input of
transmitting antenna) including any adjustable gain step capabilities; and
(vii) Predicted receiver and transmitter channel filter response
characteristics:




TRANSPONDER FREQUENCY AND POLARIZATION PLAN

The |1A-9 spacecraft is designed with the capability to reuse all available
spectrum through linear orthogonal polarization independent beams.

Transponder Plan

Figure C4.1 shows the transponder frequency plan for the I1A-9 communications
subsystem. A transmission channel is established within the satellite repeater by
connecting a receiver accessible from one receive coverage area at either 6 or 14 GHz
to a transmitter associated with any transmit coverage area at either 4 or 11 GHz. The
RF bandwidth of the satellite is divided into segments of 36 MHz and 27 MHz. The
center frequency of C-band and Ku-band transponders are shown in Tables C4.1.1 to
C4.1.3. All C-Band and Ku-Band transponders shall be operated in loop back mode only.
Not all channels will be simultaneously active at a time for all beams. For example, the
C-Band beam will nominally have only 12 simultaneously active transponders and is
configured as follows:

« One out of the two odd and even channels (e.g. CH1 or CH2, CH3 or CH4, CH5
or CHB) can be activated on a channel-by-channel basis.

The Ku-Band beams will nominally have 32 simultaneously active transponders and is
configured as follows:

= For Channels 1 through 12 (NAC beam) and channels 1 through 6 (S1), any two
out of three can be activated on a channel-by-channel basis such as:

2 of CH1, CH2 of NAC and CH1 of 51

2 of CH3, CH4 of NAC and CH2 of 51

2 of CH5, CH6 of NAC and CH3 of S1

2 of CH7, CHB8 of NAC and CH4 of 51

2 of CH9, CH10 of NAC and CH5 of S1

2 of CH11, CH12 of NAC and CHE of 51

For Channels 13 through 32 (NAC beam) all channels can be activated
simultaneously.




Figure C4.1  Transponder Frequency and Channelization Plan
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Table C4.1.1 NAC-C-Band Center Frequency

NAC-C-BAND Center Frequency
UL DIL
Channel |Center Freq.|Polarization |Center Freq. |Polarization JAssigned Bandwidth
Nao. {(MHz) (MHz) (MHz)
CH1 5945 H 3720 V' 36
CHz2 5865 \'J 3740 H 36
CH3 5985 H 3760 vV 36
CH4 6005 V' 3780 H 36
CHS 6025 H 3800 v 36
CH6E 6045 v 3820 H 36
CH7 6065 H 3840 Vv 36
CH8 6085 v 3860 H 36
CH9 6105 H 3880 v 36
CH10 6125 v 3900 H 36
CH11 6145 H 3920 ') 36
CH12 6165 V' 3940 H 36
CH13 6185 H 3960 v 36
CH14 6205 W 3980 H 36
CH15 6225 H 4000 A" 36
CH186 6245 v 4020 H 36
CH17 6265 H 4040 v 36
CH18 6285 v 4060 H 36
CH19 6305 H 4080 A" 36
CH20 6325 W 4100 H 36
CH21 6345 H 4120 W 36
CH22 6365 v 4140 H 36
CH23 6385 H 4160 v 36
CH24 6405 Vi 4180 H 36

Table C4.1.2 S1-Ku-Band Center Frequency

S1 KU-BAND Center 'Ifrequencyr

UL DfL
Channel |Center Freq. |Polarization | Center Freq.|Polarization |Assigned Bandwidth
No. MHz MHz MHz
CH1 14025 H 11725 V 36
CH2 14065 H 11765 \" 36
CH3 14105 H 11805 W 36
CH4 14145 H 11845 W 36
CHS 14185 H 11885 v 36
CHBE 14225 H 11925 v 36




Table C4.1.3 NAC Ku-Band Center Frequency and Bandwidth

NAC-Ku-BAND Center Frequency
UL DIL
Channel |Center Freq.|Polarization |Center I-:req. Polarization |Assigned Bandwidth
Mo. (MHz) (MHz) (MHz)
CH1 14015 H 11715 V 27
CH2 14021.5 v 11721.5 H 27
CH3 14045 H 11745 W 27
CH4 14051.5 V' 11751.56 H 27
CH5 14075 H 11775 v 27
CHG 14081.5 V' 11781.5 H 27
CH7 14105 H 11805 \'} 27
CH8 14111.5 V' 11811.5 H 27
CH9 14136 H 11836 v 27
CH10 14142.5 V' 1142.5 H 27
CH11 14167 H 11887 V' 27
CH12 14173.5 v 11873.5 H 27
CH13 14188 H 11898 V' 27
CH14 14204.5 v 11904.5 H 27
CH15 14229 H 11928 v 27
CH16E 14235.5 W 11935.5 H 27
CH17 14260 H 11960 v 27
CH18 14266.5 W 11966.5 H 27
CH19 14291 H 11991 v 27
CH20 14297.5 W 11997.5 H 27
CH21 14322 H 12022 ") 27
CH22 14328.5 ' 12028.5 H 27
CH23 14353 H 12053 V' 27
CH24 14359.5 W 12059.5 H 27
CH25 14384 H 12084 v 27
CH26 14380.5 A 12090.5 H 27
CH27 14415 H 12115 v 27
CHz28 14421.5 V' 12121.56 H 27
CH29 14446 H 12146 A 27
CH30 144525 V' 12152.6 H 27
CH31 14477 H 12177 W 27
CH32 14483.5 v 12183.5 H 27

C-Band Polarization

The receive and transmit coverage areas shall have the polarization
characteristics shown in Table C4.2. The signals shall be linearly polarized. The
horizontal polarization shall be defined as being parallel to the spacecraft's roll axis and
the vertical polarization shall be identified as being parallel the spacecraft's pitch axis
when the antenna boresight is aimed at the sub-satellite point and the spacecraft has
zero roll and pitch attitude bias with respect to the earth. The NAC C-band shall include




a polarization switch allowing in-orbit reversal of the transmit and receive polarization by
ground command

Table C4.2 C-Band Transmit and Receive Polarizations

[Receive and Transmit Polarization Chracteristics for C-Band
Coverage
Coverage Receive Polarization Transmit Polarization
INAC A-Pol Horizontal (switchable to V) | Vertical (switchable to H)
NAC B-Pol Vertical (switchable to H) Horizontal (switchable to V)

Ku-Band Polarization

The receive and transmit coverage areas for the Ku-band coverages shall have
the polarization characteristics shown in Table C4.3. The signals shall be linearly
polarized. The horizontal polarization shall be defined as being parallel to the
spacecraft's roll axis and the vertical polarization shall be identified as being parallel the
spacecraft's pitch axis when the antenna boresight is aimed at the sub-satellite point and
the spacecraft has zero roll and pitch attitude bias with respect to the earth.

Table C4.3  Ku-Band Transmit and Receive Polarizations

Receive and Transmit Polarization Chracteristics for Ku-Band
Coverage
[Coverage Receive Polarization Transmit Polarization
[NAC A-Pol Horizontal Vertical
NAC B-Pol ertical Horizontal
81 A-Pol Horizontal Vertical

COMMUNICATION PAYLOAD PERFORMANCE
C-Band Equivalent Isotropic Radiated Power (EIRP)

Table C4.4 presents a summary of the available EIRP for the NAC fixed C-Band
downlink coverage. The associated transmit gain contour maps are provided in Annex 1
Figure 2 to this appendix.

Table C4.4 C-Band Peak EIRP Derivation

C-Band Payload EIRP Budget

Beam |Tube Sat Power Total Loss [Max. Antenna Directivity | Max EIRP
Watts dB dBi dBW
NAC 50 3 29.8 43.8




C-Band Noise Temperature and G/T

The gain to noise temperature ratio (G/T) of each transmission channel is defined
as the ratio of the receive antenna gain to the total equivalent system noise temperature
in degrees Kelvin at the reference antenna/repeater interface. This system temperature
of 676K shall include the equivalent received noise of the antenna, the noise of the
appropriate preamplifier or mixer, and the noise of all subsequent elements in the
transmission channel. The peak G/T values are specified in Table C4.5. The
associated receive gain contour maps are provided in Annex 1 Figure 1 to this appendix.

Table C4.5  C-Band Peak G/T Derivation
C-Band Payload G/T Budget

Beam |Conversion Factor Max. Antenna Directivity | Max G/T
dBi dB/K
NAC -28.3 29.1 0.8

C-Band Saturation Flux Density and Gain Adjustment

The single-carrier saturation flux densitzy (SFD) of a transmission channel is
defined as the power per unit area (in dBW/m°®) in a single unmodulated carrier
measured at the aperture of the receive antenna in a plane perpendicular to the line
between the source transmitting the carrier and the spacecraft, which is required to
produce single-carrier saturation of the high power amplifier (HPA) of the
transmission channel.

The gain of each transmission channel shall be individually and
independently adjustable by ground command over the range that would be in steps
no greater than 1.0 dB such that the single-carrier saturation flux density at the
channel center frequency, with a single unmodulated carrier originating from the
point on the earth in the corresponding receive coverage for which the antenna gain
is the lowest, may be compensated for variations within the range specified in Table
C4.6.

Table C4.6 Maximum and Minimum Saturation Flux Density

C-band Coverage Minimum  required range of saturated flux density
adjustment at channel frequency

Receive Transmit |Lowest Highest

Coverage Coverage |Flux density Flux density
dBW/m2 dBWIm2

MAC NAC -92 e

C-Band Beam Coverage Isolation Requirements

The ratio of the on axis co-polar gain to the cross-polar gain of the antenna in the
assigned frequency band over the coverage polygon area are provided in Table C4.7.




Table C4.7: C-Band Cross-Polarization Isolation Values

C-Band Minimum Required XPD lIsolation Levels (dB)
Beams Transmit | Receive
NAC A 30 ! 30

e
NAC B 30 40 30

Ku-Band Equivalent Isotropic Radiated Power (EIRP)

The minimum end-of-life (EOL) transponder EIRP per transmission channel
under conditions of single carrier saturation, with respect to the specific transponder
output port is listed in Table C4.8. The combination of the transponder output power
(dBW), TWTA loss (dB), OMUX and connectivity switching, communication antenna loss
(dB) and the antenna directivity result in the downlink equivalent isotropic radiated power
(EIRP). The associated transmit gain contour maps are provided in Annex 1 Figures 4 &

6 to this appendix.

Table C4.8 Ku-Band Peak EIRP Derivation
Ku-Band Payload EIRP Budget

Beam [Tube Power | Total Loss |Max Antenna Directivity | Max EIRP
Watts dB dBwW
NAC 135 3 3.6 49.9
S1 135 3 37 55.3

Ku-Band Noise Temperature and GIT

The gain to noise temperature ratio (G/T) of each transmission channel is defined
as the ratio of the receive antenna gain to the total equivalent system noise temperature
in degrees Kelvin at the reference antenna/repeater interface. This system temperature
of 676K for the fixed and for the steerable beams shall include equivalent noise received
by the antenna, the noise of the appropriate preamplifier or mixer, and the noise of all
subsequent elements in the transmission channel The G/T values are specified in Table
C4.9. The associated receive gain contour maps are provided in Annex 1 Figures 3 & 5

to this appendix.
Table C4.9. Ku-Band Peak G/T Derivation

Ku-Band Payload G/T Budget

Beam |Conversion Factor  |Max. Antenna Directivity | Max G/T |
dBi dB/K

NAC -28.3 316 i3
51 -28.3 36 7.7




Ku-Band Saturation Flux Density and Gain Adjustment

The single-carrier saturation flux density (SFD) of a transmission channel is
defined as the power per unit area (in dBW/m?) in a single unmodulated carrier
measured at the aperture of the receive antenna in a plane perpendicular to the line
between the source transmitting the carrier and the spacecraft, which is required to
produce single-carrier saturation of the high power amplifier (HPA) of the transmission
channel.

The adjustment of gain over the range would be in steps no greater than 1.0
dB. It shall be possible to individually and independently change the gain of any and
all transmission channels, either up or down in single step increments. Each of the
gain steps shall be associated with a unique designator. The actual saturation flux
density corresponding to each gain step shall be fully characterized for any and all
transmission channels.

An automatic level control (ALC) circuit shall be provided on all Ku-band
transponders, to compensate for rain fade of up to 12 dB on the uplink for each
channel for any SFD setting and any nominal operating point from 10 to 0 dB TWTA
input back-off. The ALC function shall maintain the TWTA input power to within
plus/minus 0.5 dB of the nominal setting and still meet all performance requirements
specified herein. The capability to bypass the ALC function shall be provided via
ground command and meet all performance requirements specified. Table C4.10
provides the maximum and minimum saturation flux density for Ku-Band
transponders.

Table C4.10 Ku-Band Maximum and Minimum Saturation Flux Density

Ku-band Coverage Minimum  reguired range of saturated flux density
adjustment at channel frequency

Receive Transmit |Lowest Highest

Coverage Coverage |Flux density Flux density
dBW/m2 dBW/m2

NAC NAC -96 -5

51 S1 -96 -75

Ku-Band Beam Coverage Isolation Requirements

The S1 Ku-band Steerable Spot Beam Isolation requirements is defined by
the isolation mask shown in Figure C4.11 which specifies the S1 co-polarization and
Cross-polarization performance requirements for receive and transmit coverage.
The isolation mask definitions are relative to the peak of the antenna beam.




Figure C4.11 Ku-Band S1 Isolation Mask Definition
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The fixed Ku-Band NAC shaped beam coverage cross—polarization isolation
requirements is provided in Table C4.11.1 below.

TABLE C4.11.1 K.u-Band Cross-Polarization Isclation Values

Ku-band NAC Fixed Beam Minimum
Required XPD Isolation Levels

(dB)
Beams Transmit Receive
NAC 30 30

Transmission Channel Frequency Response and Unwanted Emission
(also §25.202(f))

The satellite transmission channel frequency response is determined by the combined
effect of the filters in the satellite communications payload, particularly those associated

with the input de-multiplexing ("IMUX") and output multiplexing ("OMUX"). The filters are
designed to achieve the following goals:




» negligible bit-error rate ("BER") degradation under all practical conditions;

» protect the satellite receiver front-end amplifiers from overload due to out-of-band
signals;

« adequately suppress any unwanted emissions (including out-of-band emissions
and spuricus emissions) at the output of the satellite.

« Provide the required channelization

IA-9 satellite uses industry-standard state-of-the-art filters in order to meet these
requirements.

The combined effects of the natural spreading due to the modulation itself, the
modulator spectrum shaping, spectrum spreading in the TWTA, and output filtering will
produce out-of-band emissions that will not exceed the masks given in Figure C4.12 for C-
band and Figure C4.13 for Ku-band transponders. The break-points in the mask are at
50%, 100% and 250% of the transponder bandwidth.

Figure C4.12 Out-of-Band Emission Mask for |1A-9 C-band Transponders
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Figure C4.13 Out-of-Band Emission Mask for IA-9 Ku-band Transponders
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TRACKING, TELEMETRY, COMMAND (TT&C) SYSTEM

The TT&C uplink transmissions, which are used for telecommanding the
satellites and performing ranging measurements, would use 5925.5 MHz and 6424.5
MHz. Tables C4.13 and C4.14 show the details of the command, telemetry and
beacon transmissions.

Table C4.13 1A-9 Telemetry and Beacon Downlinks

SPACECRAFT TELEMETRY & BEACON
NOMINAL CHARACTERISTIC DOWHMLINK LINK BUDGET

Telemetry On-siation [EEACON |BEAGON |BEACON

Antenna Beam CONUS CONUS CONUS 51 Beam
4199.0/4199.5

Frequency MHz 4188.0 f 4198.5 11702 12198 11702
Faolarization Vertical |Horizontal |Vertical Vertical
TM Transmit Power dBW & -2 -2 -2
Onboard Losses dB -7 -8 -8 =8
Input Power to Antenna dBW -13 -10 -10 -10
Antenna Gain dBi 228 24.4 24 4 8.2
Telemetry EIRF dBW SPEC. 9.8 14.4 14.4 182
|Path Loss -197.3 -206.4 -206.8 -206.4
Atmospheric Absorption dB -0.1 0.3 -0.3 0.3
{clear weather)
Ground EXS GIT dB/K 35.1 324 32.4 324
Link C/T dBWIk -152.5 -159.8 -180.3 -1568.1
Link CiNo dB Hz T6.1 68.7 68.3 725
Telemetry Eb/No 38.3
Bit rate 4200 bps
80 kHz detection bandwidth, dBHz 48,0 49.0 49.0 49.0
Required Eb/No@ 1*10°7 1.3
Margin dB 271 19.7 19.3 X35
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Table C4.14 |A-9 Command RF link budget

Command RF Budget
[PARAMETER On-station | On-station

#1 #2

Frequency MHz 5925.5 6424.5
Polarization Vertical Haorizontal
Earth Station Transmit Power W 800.0 800.0
Input Loss dB -1.0 -1.0
OBO dB -2.0 2.0
Antenna Input Power dBW 26.0 26.0
Earth Station Transmit Gain (16m) 54.3 54.3
Required Ground earth Station EIRP dBW 80.3 80.3
Required incident flux density -82.4 -82.4
Isotropic Area dB/m2 -36.9 -37.6
Antenna Gain dBi ( Wide Angle Coverage) a5 3.5
RF loss to command receiver dB -8.0 -8.0
Uplink Rain attenuation 2.0 -2.0
Receiver input power, dBW -125.8 -126.5
Receiver input power, dBm -85.8 -96.5
Receiver command threshold dBm -112.0 -112.0
Margin above receiver command threshold 16.2 15.5

EMISSION DESIGNATIONS AND ALLOCATED BANDWIDTH

Table C4.15 lists the IA-9 system typical emission designations; these are
representative of the broad range of transmissions that are carried by the existing and
planned transmission on |A-9 satellite. The first four characters of the designation define
the allocated bandwidth in each case.




Table C4.15 Typical Emissions Designations

Emission Emission E}esignatcr
Command 1MOOF8D
Telemetry/Ranging 100KFSD
Digital SCPC(64kps), QPSK 113KG1W
Digital (512kps), QPSK 788KG1W
Digital (1544kps), QPSK 245KGTW
Digital (2484kps), QPSK IM13GTW
Digital (63124kps), QPSK IM70GTW
Digital (8448kps), QPSK 12MSGTW
Digital SCPC(64kps), BPSK 67KSG1W
Digital (256kps), BPSK 203KG1W
Digital (1024kps), 8PSK 833KG1W
Digital (1544kps), 8PSK 1M28GTW
Digital (6312kps), 8PSK 4AMS3GTW
Digital (8448kps), 8PSK BM55GTW
Digital (32064kps), 8PSK 24MBGTW
Digital (34368kps), 8PSK 26M4GTW
TVIFM, 30MHZ Video J0MOFBawW
TV/IEM, 20MHZ Video 20MOF8W

25.114(c)(5) (i) For satellites in geostationary-satellite orbit, (i) Orbital
location, or locations if alternatives are proposed, requested for the
satellite, (ii) The factors that support the orbital assignment or assignments
proposed in paragraph (c)(5)(i) of this section, (iii) Longitudinal tolerance or
east-west station-keeping capability, and (iv) Inclination incursion or north-
south station-keeping capability:
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ORBITAL LOCATION

The Intelsat Americas-9 (IA-9) satellite will be in a geostationary orbit with C-
Band and Ku-band transponders operating at the 77 W orbital location. The satellite can
use spacecraft and antenna bias capability to serve from 77°W to 129°W should there
be a catastrophic failure of any of the |A satellites in 89°W, 93°W, 97°W, and 129 "W
orbital locations.

Additional information is provided in the attached Schedule S.
25.114(c)(6):
Not Applicable

25.114(c)(7) For satellites in geostationary-satellite orbit, accuracy with
which the orbit inclination, the antenna axis attitude and longitudinal drift
will be maintained:

STATION-KEEPING AND ANTENNA POINTING ACCURACY

The satellite orbital inclination and longitudinal (drift) position will be maintained
within £0.05° of its designated orbital location. The satellite antenna pointing accuracy
will be maintained within £0.15° of its nominal antenna axis attitude during normal mode
and during orbit maneuvers (i.e. station-keeping maneuvers).

ATTITUDE DETERMINATION AND CONTROL

The Attitude control subsystem is a heritage from proven existing satellite. The
on-orbit control is provided by 4:3 reaction wheel configuration, orbit-raising control by
bipropellant thrusters/Earth sensor, Sun sensor and gyros and Station keeping
maneuvers by on-orbit wheel control; Earth sensor, and gyros supply attitude for
MNorth/South station keeping and East/West station keeping.

25.114 (c)(8) Calculation of power flux density levels within each coverage
area and of the energy dispersal, if any, needed for compliance with 25.208,
for angles of arrival of 5°, 10°, 15°, 20°, and 25° above the horizontal:

POWER FLUX DENSITY (PFD) AT THE EARTH'S SURFACE

The analysis in Table C.8 demonstrates that |A-9 meets the PFD limits in
accordance with FCC Sec. 25.208. for digital signals.
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Table C.8 PFD for saturated transponder EIRP

NAC-Ku-Band | NAC-C-Band| S1-Beam [Units
Transponder Bandwidth 27 36 36 MHz
Transponder D/L EIRP 499 43.8 553 |dBW
Carrier Bandwidth 74.3 75.6 756 dBHz
4 kHz (dB) 36 36 36 dBHz
Spreading Factor -162.5 -162.5 -162.5 |dBW/m2
Cal. Power Flux density -150.9 -158.2 -146.7 |dBWIm2/4kHz
ITU Power Flux density @ 5° o 20°
Limit -148 -152 -140.5 |dBW/m2/4kHz
Margin 2.9 6.2 62  dB

In the case of analog signals, this sample computation presented cannot be relied upon to
demonstrate compliance with the PFD limits because of the uneven distributed of power
across the bandwidth. For this reason, Intelsat will only authorize the transmission of
analog signals for which a PFD analysis has been performed and compliance with PFD
limits has been assured. In some cases this may require the transponder output to be
reduced relative to saturation for this type of transmission in order to comply with the PFD

lirmit.
25.114(c)(9) Arrangement for tracking, telemetry, and control:

GROUND FACILITIES, NETWORK MANAGEMENT AND TT&C
(also §§ 25.272 and 25.273)

Functions and Responsibilities of SCC

The SCC will be responsible for real-time control and monitoring the satellite. This
includes satellite maneuvers and monitoring the satellite subsystems. The operation of the
center will be continuous: 24 hours per day, seven days a week. The SCC will also provide
the launch support for IA-9 satellite.

Functions and Responsibilities of IOC

The IOC will maintain contact with all users of |A-9 satellite. It will play a critical role
in establishing new communication carriers on the satellite and providing troubleshooting
assistance to earth stations experiencing carrier degradation. The IOC will be responsible
for marinating discipline in all satellite transmissions by measuring the critical parameters
of all carriers on IA-9 through the Communication Systems Monitoring (CSM) and the
Remote Spectrum Analyzer (RSAN) monitoring systems. It will also investigate
complaints, from users related to satellite traffic. In the event of a satellite failure, the IOC
will also be tasked with assisting earth stations in restoring communications carriers on the
designated in-orbit spare capacity.




Telemetry, Tracking, Command & Monitoring Network

The TTC&M will include earth stations and associated satellite-monitoring systems
to assess the health and correct use of the communication payload. The In-Orbit Testing
(I0T) capability will be used to perform the initial I1A-9 satellite testing immediately following
launch. The main users of the TTC&M will be the SCC, which is responsible for keeping
the satellites in “good health”. By computer control, The SCC can relay commands from
the SCC and I0C to equipment located in the TTC&M stations. The SCC will also ensure
that TTC&M stations maintain telemetry reception and collect tracking and ranging data 24
hrs a day, seven days a week, 365 days a year.

25.114(c)(10) Physical characteristics of the space station including

weight and dimensions of spacecraft, detailed mass (on ground and in-
orbit) and power (beginning and end of life) budgets, and estimated
operational lifetime and reliability of the space station and the basis for that
estimate:

SPACECRAFT DESCRIPTION

The design of the satellite is based on typical Space System Loral 1300 Bus with
extensive heritage and fully qualified technology to improve spacecraft capability. Their
main subsystems are as follows.

Propulsion subsystem

This flight-proven, high reliable redundant subsystem provides impulses for
maneuvering the spacecraft for transfer orbit phase, station keeping and attitude control
and wheel unloading. Its liquid system consists of Monomethylhydrazine propellant.

Solar Array

The array would consist of two identical wings extending symmetrically from the
north and south panel of the satellite. Each wing would be populated with GaAs cells.

Thermal

The thermal control subsystem provides thermal control of all components
throughout all mission phases. The design provides temperature margins of £10°C on all
components. Its features includes a direct radiating traveling Wave Tubes (TWTs), high-
power East/West OMUX panel crossing heat pipes to share thermal load between North
and South communication panels and North-South equipment panels that is embedded
with heat pipes with optical solar radiators.

Battery

Two 40cell X 178-Ahr NiH2 batteries would be provided to power the satellite.
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Orbital Maneuver life and Orbital Design Life

The orbital maneuver life and orbital design of the satellite would be 13 years.

Station-Keeping Accuracy

The satellite station keeping accuracy would be plus/minus 0.05°.

Spacecraft Dry Mass

Table C10.1 shows the estimated mass budget of IA-9 spacecraft including 6%

contingency.

Table C10.1 Estimated Mass Budget of IA-9

Mass (kg)|

Margin (kg)

2411 |

18

Structure 344.5 7.00%
Mechanisms 55.0 1.22% 0.67
Propulsion 143.9 3.64% 5.24
Electrical Power 4054 3.01% 12.18
Solar Array 192.5 4.00% 7.70
Repeater/Transponder 423.9 10.00% | 42.39
Communications Antenna 86.8 10.00% 8.68
TT&C 20.6 5.00% 1.03
ADCS 77.0 2.50% 1.92
Data Handling System 77.3 4.44% 343
RF Autotrack System 0.0 0.00% 0.00
Thermal Control 169.0 7.00% 11.83
Electrical Integration 1024 7.00% | 7.17
Spacecraft Dry Nominal & 2098 6.0% 126.4
Spacecraft Dry Mass 6.0% Maragin 2225




Total Spacecraft Power budget
Table C10.2 shows the estimated power budget (watts) of |1A-9 spacecraft

Table C10.2 Estimated power budget of I1A-9

SUBSYSTEM

Attitude Delermination & Conirol 114 14 114

Teiemeiry, Comand, & Ranging 51 L L7 ]

Proguision 6 [ [

Edaciric Povwar 8 = gL

|RF Auto Track 0 1] o

Thierrnal ] s ®B7

Hamess 105 107 03
3.0 % Customer Ressnm Pcwe_; L 250 -]

SUBSYSTEM TOTAL 8,766 _5.950 8.588

Batlery Changing/Changing Loss =3 1113

Dischanging Loss 726

Lo\ olage Comvenar Losses ] B a

Battery-FCLU Homess Loss 12

SPACECRAFT TOTAL 5851 11,006 10,468

Solar Array Capability {f 13 yrs, 11,403 12,655

Solar Array Shagowing (100 Strings SSJIAE) k)

Solar Amsy Copablity{with Shadowing 11,047 12,855

SOLAR ARRAY NI-FAILURE MARGIN 11.7% 14.00%

Sia Contigency (5.0% Load & 1 sirings) 16 550

Solar Amny Cagibilitytwith Shadowing & Fallure) 10,534 12,075

SOLAR ARRAY WORST.CASE MARGIN | 6.5% B.8%

Ealable Banery Fower @77.0% DOD, 40178 Ahr 11,170
4 Bt Cell Faiure Contingenty 561
Batt Cell Faiure Contingency {4 cells) 10,589

w&‘ e u] | DOD TE.1%

25.114(c)(11) A clear and detailed statement of whether the space station
is to be operated on a common carrier basis, or whether non-common
carrier transactions are proposed. If non-common carrier transactions are
proposed, describe the nature of the transactions and specify the number
of transponders to be offered on a non-common carrier basis:

See the attached Schedule S and Form 312.

25.114(c)(12) Dates by which construction will be commenced and
completed, launch date, and estimated date of placement into service:

See the attached Schedule S.

25.114(c)(13) The polarization information specified in §§25.210(a)(1), (a)(3),
and (i), to the extent applicable:

See the attached Schedule S.




25.114(d)

25.114(d)(1) General description of overall system facilities, operations and
services:

GENERAL DESCRIPTION

Intelsat Americas-9 (IA-9) satellite is a hybrid communication satellite designed
for operation at 77°W orbital location. The spacecraft payload receives uplink signals in
the 5.925 to 6.425 GHz and 14 to 14.5 GHz frequency range. Downlink transmission
occurs in the 3.7 to 4.2 GHz and 11.7 to 12.2 GHz frequency bands. The satellite would
provide coverage over Continental US., Puerto Rico, S. Canada, Mexico, the Caribbean
and Latin America. The spacecraft would be capable of providing 32 Ku-band and 12 C-
band transponders.

25.114(d)(2) If applicable, the feeder link and inter-satellite service
frequencies requested for the satellite, together with any demonstration
otherwise required by this chapter for use of those frequencies (see, e.g.,
§§25.203(j) and (k):

MNot Applicable

25.114(d)(3) Predicted space station antenna gain contour(s) for each
transmit and each receive antenna beam and nominal orbit location
requested. These contour(s) should be plotted on an area map at 2 dB
intervals down to 10 dB below the peak value of the parameter and at 5 dB
intervals between 10 dB and 20 dB below the peak values, with the peak
value and sense of polarization clearly specified on each plotted contour.
For geostationary orbit satellites, this information must be provided in the
.gxt format:

In addition to the information provided below, please see the attached Schedule S.
COMMUNICATION PAYLOAD BEAM COVERAGE

Satellite Geographic Coverage Area

The spacecraft would be designed to provide coverage for satellite services over

the visible surface of the earth's disk as seen from 77°W orbital location. The visible
area is depicted in Figure D3.1 showing the 5° elevation look angle.
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Figure D3.1  5° Elevation Look Angle from 77°W
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Three types of antenna coverage patterns are defined for the 1A-9 satellite. They
are the NAC C-band fixed Beam (CTF & CRF as defined in Scheduled S), NAC Ku-Band
Fixed Beam (KTR & KRF as defined in Scheduled S) and the S1 Ku-Band Steerable
Spot Beam (KTR & KRR as defined in Scheduled S). The polygon definitions for the
fixed beams are depicted in figures D3.2, and D3.3.1. The corresponding predicted
space station antenna gain contours for each transmit and receive are shown in Annex
1.

NAC C-band fixed Beam
Two congruent fixed coverages with orthogonal sense of linear polarization are

achieved with a shaped antenna that illuminates Continental US, Puerto Rico, S.

Canada, Mexico and the Caribbean. Figure D3.2 shows the NAC beam polygon
definitions.
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Figure D3.2 NAC C-Band Fixed Beam Polygon Definitions
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Ku-Band Beam Coverage

The spacecraft shall operate with 2 different Ku-band beam coverages. An NAC

fixed beam and an S1-Steerable Spot beam coverage. Each of these coverages shall be
usable for receive and transmit functions.




NAC Fixed Beam Coverage

The NAC fixed beam coverage is defined as those areas on the surface of the
earth which are enclosed within defined polygons as depicted in Figure D3.3.1

Eigure D3.3.1 NAC Ku-band fixed Beam Polygon Definitions

Dovatan g
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Steerable, elliptical spot beam coverage (S1)

The Steerable Spot Beam (S1) receive and transmit coverages shall be defined
as those areas on the surface of the earth which, in satellite coordinates, are contained
within concentric circles. The sizes of the steerable spot diameters are defined below in
Table D3.3.2. This beam would be used outside the NAC Fixed Ku-band Beam. It shall
be possible to rotate the major axis of the ellipse from -90° to +90° in step sizes no
larger than 1.5°

Table D3.3.2 Elliptical Beam Coverage Definitions

; Steerable Spot Beam (S1) Coverage Definition

51 i Ellipse major and minor_axis O
ey Col 3.64 x 234 .
Inner 2 | 4.Ei x_2.65 '

Outer ' 555x3.70

25.114 (d)(4): A description of type of services to be provided, and the
areas to be served, including a description of the transmission
characteristics and performance objectives for each type of proposed
service, details of the link noise budget, typical or baseline earth station
parameters, modulation parameters and overall link performance analysis
(including analysis of the effects of each contributing noise and
interference source):

DESCRIPTION OF SERVICES

The |A-9 spacecraft would provide various types of services such as (1) Voice,
Internet and data trucking, (2) Corporate networks including VSAT and (3) Video
contribution/distribution and direct-to-home by using point-to-point, point to multi-point
and broadcast transmissions. Transponders’' characteristics (input/output back-off,
SFD, etc.) will be optimized to operate in multicarrier environment as well as near
saturation for single carrier per transponder. Several modulation technigues (QPSK,
8PSK, etc) and various coding schemes would be employed by small and large carriers
in order to support optimum throughput and to meet availability and performance service
objectives. As with each of existing satellites, Intelsat would continue to build on past
experience while introducing new modulation techniques needed to keep with traffic
growth and expanding new services. The transmission characteristics and performance
objectives for each type of proposed services are provided in Schedule S.
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LINK BUDGET CALCULATIONS

This section presents the typical sample of link analysis, which Intelsat |1A-9 satellite
would use to support services. The following assumptions and models were used in the
link analysis.

,

Rain Margin
For all services, the uplink rain attenuation and down link degradation were

computed using the PARC program that is based on DAH model (Dissanayake,
Alinutt, and Haidara). This is the model on which the ITU-R model is based.
The uplink attenuation depends on frequency, earth station location (longitude,
latitude and altitude), S/C location, polarization, rain statistics and the required
link availability. The downlink degradation includes downlink attenuation as well
as increase of system noise temperature in the earth station antenna beam. An
average of 5 dB and 2 dB system margin were used in the sample calculations
for Ku and C-band.

Other Losses

Up to 1 dB losses is allocated to the link budget to account for Tl (terrestrial
Interference), Uplink/downlink tracking and HPA instability

The results of the sample calculations demonstirate that 1A-9 satellite services

would be in compliance with all agreements. Tables D4.1 to D4.4 provides the link
budget calculations that shows all the carrier power levels for the digital transmission
fully comply with not only Section 25.211 and 25.212 but also with our inter-system
coordination agreements with an adjacent satellite networks. Table D4.5 shows the link
budget calculations for the analog Television.
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Table D4.1

Representative Link Budget and ASI analysis for NAC-Ku-band
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Table D4.2

Representative Link Budget and AS| analysis for NAC C-Band

15 Link Busget 125 Link Budgat
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|Rceive ES GIT 223 | %2 | 23 | 25 | 8 | 22 | we | 02 [ s | 22 | na | a0
Carrier Type FAKRS | B4RRT | B4R | 64T | B4KRT3 | B4KRET| 6812 | B4RR1Z] B4KRLZ | B8R | B4KR1R | S4R1Z
Nominal carier rae (ki) 640 | 640 | 640 | sa0 | 640 | B0 | & [ ] ] ] ]
Oecupled bandwidh per camier K-z} M9 | My | w9 | Mo | w9 | Mo | es7 | ee7 | 6o7 | es7 | 697 | a7
EnMo 760 | 750 | 780 | 7s0 | 7ve0 | 7eo | 48 | 49 | 48 | 48 | 49 | 48
N Threshokd 054 [ 105 | w054 | mse | tose | s | a5 | as3 | 45 | 483 | 453 | 45
Syssem Margin 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 20 | 200
M, Threshald = mangn 128 | 1254 | 1250 | 1284 | 1254 | 1256 53 | 653 | 653 [ 653 | €53 | 683
Hominal a/s e.L1.p. per camer (48] S8 | at | 515 | 506 | 515 | 446 [ s45 | o0 | 545 [ a0 | 545 | 420
TXESPSD 480 | m0 | 480 | 4m0 | emo | a0 [ 80 | a0 | om0 | s | sem0 [
ES eip @ by mivimum [SEW] 512 | M3 | 482 | a73 | s12 | M3 | sa2 | o7 | 512 | w7 | 2 | a7
BE-BP dforance (] 03 | a8 | 33 | o3 | o3 § o3 | ey | 33 [ 83 | oy | 03
Eis peinting loss (dB) ] B0 | U6 | GO | OO | G0 | o | on | Gh | bo | s | 6o
Free pae pat ks (68} 1568 | 1568 | 2005 | 2005 [ 1968 | 1008 | 008 [ 1968 | 2005 | 2005 | 1988 | 1568
Fiain afierasation {dE] [iI] B | &b | G0 | o5 | 60 | GO | Gn | 68 | 6o | @ | o0
GIT satefiie: [dBK) 05 0.5 25 25 05 05 05 o5 15 -15 L] 05
M uplink (dE) 383 [ [ 07 [ o[ w3 | md [ w3 me | x| nz] ] 2
-l intart.CA -upink (4B -waried gystem 300 | %00 [ 300 | 300 | 0 | 300 | 300 | 30 | 300 [ 300 | 30 | 300
¥epel inkert CA -upink [#8Hntorlering ES 305 | 238 | 305 | 206 | 05 | 235 | 305 | w0 | 35 | ;00 | 305 | 80
G - copod el upling (dB]) 258 18.9 28 FiE] 158 109 25.8 133 228 12.3 258 13.3
M intermocuiaion (E) 22 | %2 | e | w2 | Ar | M | o | mo | o | Wz | w2 | 22
Cibi~i~cthers, upink 202 | 7o | 190 | ;i | 202 | wo | B4 | 1B | w8 | mo [ wa | 118
Dwnlink BP-BE difisrence 2 2 2 ] 5 5 2 ] ] 2 § §
Sirelfin Trpe wirp, be {dEW) 418 | 418 | 418 | 415 | 308 | 388 | @18 | 418 | 418 | 418 [ 38 | 368
Saiolin 0.1.p. por carvier (Wb My | 62 | 14 | o8 | &84 | 62 | a0 | 24 | w3 | 34 B3 | 24
Sanelltn g.11.p.d. por carmies [SEW)-bo 43 | 2 | -0 | 3es | ano | 2 | M3 | ae0 | M | 453 | 85 | 0
Sanelite #.i..p.d. por came (JBW)-bo AR NEAETNE AR OE NE R N ETAED
Earh staion pointig oss (d5) 030 | 030 | o3 [ 030 | o30 | o030 | o0 | 030 | o030 | o3 [ oo | 0%
N downiink imweards B () B3 | B3| e | 26 | M1 | M3 | s | 85 | 183 | me | eE | 2s
TN downlink iowards ES (d8) 23 | B3| 0 | 206 | N9 | B3] 78 | w5 | 73 | w66 | 146 | 685
|- therma-ioasl 2.1 21 206 202 208 21 177 158 172 153 148 156
(A Co-potayr downlink interference 4 dE) 7 | 73 [ w0 [ wo [ we | :3 [ ws [ WS | s | 153 | 124 | s
A ¥-polar extemal inierfeeance i [dE) 213 | 88 | 26 | 25 | ma | 28 | w7 | wo [ we | @y | we | 190
Dooweikeis CANh ++others) compositewith ASIdn | 158 | 183 | 180 | 158 | 158 | 3 [ so0 | ns | sn [ 120 [ so | 118
Toital CANIh [} composiie with AS| ol 5 16 142 15 145 L] B5 a5 B.E a5 B.5 [E]
Total CAND +others) win ASI 187 1.3 184 197 186 F1E] 15,6 154 15.3 151 134 154
ASI upink. % 63 | 3o | 1o | a6 | 63 | me | 16 | w2 | 28 | ma | 16 | w2
A1 downink, % 25 | w1 ] 303 [ o7 | 31 ] wo | a86 | 218 | s6a | wa | s | 215
ASHol, % 388 | 400 | 413 | 443 | 365 | 89 | 502 | 408 | 402 | o4 | a25 | 4o
Ceher insses(emesiial, OBE. eic) 10 10 10 10 10 10 14 10 1.4 10 10 10
4vadabie CH 115 136 132 115 1315 136 75 75 16 15 75 75
vaidable TN Mamgin 110 10 [KJ 10 10 10 10 10 14 10 10 10
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Table D4.3 Representative Link Budget and ASI analysis for S1-Ku-band

145 Link Bydoet
Caamier Type 64K, BPSK, R23 RS Beam 51 UP Freg 14 GHz
Wanted Sygiem Orbitad Locasion 77 deg W M Freq 1185 GHz
Interfering System Orbstal Location 9 deg W or 7Zor TSW, assumes Braziian nie
Minimum Oroital Separabon (Gec-oaninic] 1.80 deq ; Moke: e calzulations di nol teke im0 account any Receive ES contour advaniage
Intertering downlink e ir.p. density(op) -20 =220 -220 220 -220 220 220 =220 -220 -220
Interlering uplink powes desity 480 | 480 | 480 | 480 | 480 | 480 | 480 | 48D | &0 FTT]
Uk, Wequency (GHZ) TAI50]  14250]  WM050] 4050  vhao| E E : E T4 250
Downink requency (GHz) G60) 11950  11.850]  11050] 1195 = "
Transmil 5 Locatio inner-1  [mner1  ioner2  [iner2  [ionerd  lineer1  [Outer  [Ouler  [innest  [inner
Receiva ES Location [inner-1  linner-1  lianee-1  [inner-1  inner-2  inner-2  finnert finner-1 [Ouer  JOuer
Rangs a7es03| 37es03] aodsos] 4oscos| amesod] amesoa| 4zasn7| 4zs0d] aesoa|  amesosl
5 Sie at BE [T 15 a0 14 i 15 a0 ET] a0 15
ransmit ES Peak gain E03 448 E] 454 803 “a 83 508 E] T
ES Size al beam peak ] 112 506 1.0 675 1.12 kR L] 1.06 675 112
Devwmbini Fange 376503 | 37ES00 | 376503 | 37503 | 404006 | 404005 | 376503 | IMG50.3 | 423807 | 423807
ES Sie 24 80 24 a0 0 an n a0 45 80
ES Gain 473 588 473 584 453 S8.8 483 588 528 58.8
ESGT 73 £l 73 388 23 388 23 388 28 388
Caniar Typa B4MR2D | 64KA20 | 64KAE | 64KRD | GanR2D | BA2 | e4eR2a | eRon | eeRan | sKA2G
Mol camies rale (kbitfs) 0 40 A0 40 B4.0 B0 &0 [T B0 B4.0
Orupied bantdwidlh per camer [kHz) 9 e My 3 M9 M ] ETE] ETE] M
EnMo 7.80 7.0 7.0 7.80 780 7.00 780 780 180 780
CM Threshold 1054 1054 10.54 1056 1054 054 | 1054 10.54 10.54 10.54
Systam Margin 00 500 500 500 500 500 500 500 500 500
G, Threshald + margin 1554 1554 1554 1554 15.54 15,54 1554 15,54 15.54 15.54
Mominal eis @.ir.p. per camier (dBWY) 55 418 55 415 55 413 575 478 575 418
THES PSD 483 483 483 483 483 FTE] 483 483 483 483
ES ep @ bp-— minimum [EW) 550 354 515 W5 55.0 Y 485 T 550 194
BE-BF diflesence 25 25 &0 50 25 5 a a0 5 25
GIT saalite (4B 83 53 27 27 52 52 -13 43 52 [¥]
/N uglink {d8) 386 12 387 ny 308 F=E] 33 FIK 308 2
%-pol intert:C -upiink {08 -wasied sysiem 300 300 300 300 300 300 300 30.0 30.0 30.0
¥-pod intert-CA -uplink (08 -interering ES &35 ne 435 205 435 Fil 435 g &5 4
CA - copol asi uplink (d8) W5 na M1 201 6 FIT] ;1 205 ¥E H
CAM ilermodulation (d8) 09 8.5 ne B 209 ] ] 08 205 e
N =t+athers, upink 02 118 01 110 0.2 178 1956 174 202 118
Diowniink B5-BE dillerence 3 3 ] 3 53 53 3 3 [T] [
Satslite Tapr airp. -be [EBW) 513 513 523 523 50 E] 523 523 457 457
Satelite a.irp. per camer (EWbe 0y 15 0.4 158 176 15 185 134 el 15
Satelile 0.ir.p.d per camer (dEW)-be 257 -338 -250 -5 278 339 268 20 -3 -338
Satellie &.ir.p.d. per camier [EW)-bp 227 -30.8 720 265 225 286 238 200 27 283
Earth stalion pointing lss (8] 0.30 03 03 03 [E] 0l 03 03 03 03
M downiink towards BF (8] 74 0.7 Fi M5 - o i) 36 Y %3
CM downiink towards ES [d8) M4 nr U5 35 M3 Pkl M2 2856 .3 ar
CM-thermal-tal 243 FIE] M3 n3 .1 ny ns Fal] FTE na
CA Co-polar downlink inferferance dA{d8) FIK] 255 224 248 21 &5 By T4 219 %5
A J-polar external imerference di (48] 262 EX] %68 343 %2 T FiE] 38 %3 2.8
Dicnilink CI[N®: ++cohers) compesite with ASIdn | 19.0 5 195 %7 185 o5 196 L) 190 n5
Total C/Nh +) composie with AS1 it 165 16.5 168 166 185 165 166 165 166 165
Total CJ{Nh =nthers) wia ASI 189 206 18.9 2.1 189 WE 187 198 189 206
AS| uplnk, % [T 3 16 ] [T M3 ir =Y 08 3
A% downiink, % uA 138 6 50 Yy 138 260 [T 34 118
ASHotal, % EET [T 21 [T ;T 40 m|y 423 a4 400
(Cither losses(iemesinal, OSE, ekc.) 10 10 10 10 10 10 10 10 10 10
| Availatie CN 155 155 158 155 155 155 156 155 155 155
|Awaitatile C/N Margin 0o [T} 02 [T [T [T} [T 0 a0 a0
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Table D4.4 Representative Link Budget and AS| analysis for S1-Ku-band

A8 Link Budget
Comer Type 4K, OPSK, RIZRS
Wanted System Orbital Location id deg W
Inerfaring System Orbital Location T4 deg W or T5W; assumes Brazilan ni
Minimum Qrbital Separation (Geo-centric) 1,50 dig ; Nole: e calcubasons do ot take into acsount any Receive ES conlour advantags
Interlering downiink g.r.p. denstyibp) 20 220 220 220 220 20 220 220 220 220
Interfering uplink power density 450 ARD 400 <450 AL AR D ] 480 450 48,0
Uik fraquensy [GRZ] 550 T | s | Va0 | 1 | o | T | s | e LF
Downnink. frgguency (GHz) 11.950 11,950 11.950 11.550 11950 11,950 11.550 11.850 11.950 11.850
Teansmit E5 Locatio inner-1 ner-1  |inoer-2  |iowe?  fioneet  fioner1  [Ouer  [Outer [inent innar-1
Aeceie E5 Location innar-1 |iner-1  Jimeet  inner-1  [inner-2  [inner-2  [innert  [ine1  [Outer Cutar
Range 376503 | 376503 | 404006 | 404006 | 376503 | a7es50.3 | 423807 | 423807 | 37650.3 | 3TES03
ES Size at BE 8.0 ors 50 050 6.0 075 5.0 150 [ 0rs
Travami E5 Peak gain 603 e 803 403 603 388 60.3 ['T] 603 ®a
ES Size al beam peak 675 0.5 5.0 051 675 0.56 119 0.53 675 0.5
FRange a0l | amesod | a7es03 | aves0d | eoe0 | eoseos | 3vesod | amesod | <2307 | 423e0y
E5 Size 120 [T] 120 0 150 a0 120 an 40 9.0
i ES Gain 43 588 K] S8 a3 EX 413 588 [F] 588
Foncaive ES GIT 23 388 213 ET) F2E] EL FIE] 388 A 388
Carier Type gakri2 | GakAng | Germie | eaAn | edeRng | eaeRne | semie | ez | smRiE | 6GakRw?
Hormingl canier rale (KEibE) 7] [T ] ] 7] 7] [T [T ] [T
Chccupied bandwidth par carmar (kHz) 697 67 87 4.7 69.7 6.7 67 a7 687 (X
Etvhig 49 [T 45 49 [T} 49 49 [T 49 [T
M Trwashold 45 [ 45 45 [T} [T} 45 45 45 45
System Margin 500 500 00 s00 500 s00 S00 500 500 5100
(.M, Theesheid + mangin 053 [ 953 553 5.53 653 983 053 953 953
Normingl &l eirp. per camier (dEW) 0.5 ] B05 405 60.5 B9 B0S 1] 605 388
TXESFSD 483 e A3 483 483 A83 483 -48.3 483 4.4
ES sirp @ bp— minimum [dBW) 580 EX] 55.5 355 580 3.4 B 358 58.0 33
BE-8F difierance 3 25 50 50 25 25 80 a0 5 25
GIT satline (JEA) [¥] 53 27 7 532 53 43 EE [F ]
N uplink (8] T 172 387 157 ET 172 i 157 8 171
H-pool i, -tsplr (B |-wanied sysism 00 300 300 300 300 00 300 00 300 00
Yol iibeef.C1 -uplink (dB}-interfering ES 435 719 435 35 45 FIL] 415 Fil] 435 2E
G- copol asi uglink [d8) 36.6 15.0 3 141 386 150 301 145 365 14.9
MM infermodulation (6B) 174 59 1748 x5 175 %59 179 59 1748 58
CMivivoties, uplink 115 122 175 IE] iE] 122 17.2 1"t 175 121
BF-BE oiflarance 1 1 F] 3 £3 £3 E ] 1] [
Saledite Txpr e.lrp. -be [EW) 523 £23 £33 53 50 ] 523 523 ®7 ®.7
Salelite 5.irp. per camer [JEWHs 218 75 z0 10.4 195 76 73 [H] 152 18
Sun.i.r,p.d.puc-him 266 -8 264 -38.00 BB k] =26.2 =382 -332 406
Saielite £.i0p.d. per canmier (dEW)-bp 2316 378 234 35.0 235 355 232 362 B ~32.0
Eaih stafion ponting loss [(08) [k i} o3 03 03 na 03 03 03 03 0.3
LM downiink towards BF [06) 08 FEE] 20.1 .0 25 6.1 194 4 T ET
GHBU-IHHMESNEJ 175 20.7 174 230 172 08 1689 214 16.9 210
CMethermalkintal 175 156 170 [ 172 156 167 47 16.9 156
ummmm 148 18.5 151 24 142 18.6 153 0z 142 168
CA X-polar axesmal inlerenence di (dE) 6.7 249 168 1] 168 230 7 ME 18.7 32
Dhowriik CA{Nih ++oihers) composite with AS! dn 115 155 ns 182 15 156 15 185 115 158
Total I[Nt +/) composits with AS| ol 105 108 108 108 105 105 105 105 105 105
Tmmmmmam 145 151 14.3 14.5 144 151 .1 1432 142 151
AS] upink, % [¥F] FTE] 04 0 [H M3 0.9 334 [H 35.0
A5 downiink, % #0 173 458 8.5 42 168 [ET] 1.7 457 16.2
Al % 4837 815 462 478 a5 4 512 447 451 L1 §51.2
Oty insses(ismesinal, O8E, sic.) 10 14 10 1.0 1.0 10 1.0 10 1.0 10
Hvadable T 25 25 55 g5 85 95 95 55 [ [
Avaiable CM Margin [T} 0 0.0 0.0 0.0 [T 0.0 00 oo 0.0
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Table D4.5

Representative Link Budget and AS| analysis for TVFM

[4-8 Link Budget 188 Link Budget

Carrier Type SINGLE TVFM PER TXPR TWO TWEM PER THPR
Wanted System Orbital Location T7 deg W Beam: HAC-C

Inferlering System Croital Location T8 degW  and T4W [FCC abocation)

Minimum Orbital Separation (Geo-centric) 1.90 deg ; Note: the calculalions take Wpoceninie acvaniage ink accoun

Interiaring downlink e.ir.p. density(on) 320 | 320 | 320 | 320 | 320 | 30 320 | -320 | -320
Inerienng uplink power derdity 410 410 <410 -A1.0 410 -41.0 410 41,0 -41.0
Transmit ES Locatio CONUS |COMUS |5.CAN |5.CAN [COMUS JCONUS COMUS |S.CAN | CONUS
Fiecetwe ES Location CONUS |CONUS |CONUS |CONUS [S, CAN |5 CAN CONUS | CONUS |5 CAN
TXES Size 1 BE 10.0 10.0 10.0 10.0 100 100 10.0 100 10.0
Transmit ES Peak gain 541 S 51 TR 541 541 51 5 A
|ES Size &t beam peak 966 666 BB 73] .66 965 9.66 84 9.66
Dicrwenlirik Fasngee 376503 | 376503 | 37650.3 | 37650.3 | A0490.56 | HM20.6 JTE5003 | ITE50.3 | 404906
ES Size a0 70 120 a0 120 a0 2.0 20 120
FReceive ES Gain 443 474 5.8 44.3 51.8 483 443 443 5.8
Recaive ES GIT 23 PR K] 2.3 B 23 2.3 23 Ha
Carier Type 1 Twihepr |1 Twibepr |1 Tuiber [1 Twibgr 1 Twibepr |1 Tuiepr Miipr | TTbgr [2Tvibgpe
Enmergy Dispersal BW 2000 20000 2000 20000 2000 20000 2000{ 2000
Occupied bandwidth per camier (iHz) 3000000 | 20000.0 | 30000.0 | 20000.0 | 300000 | 20000.0 160000 | 18000LD | 1B000.0
Allccaied bandwidth per camer (iHz) 36000.0 | 360000 | 36000.0 | 36000.0 | 36000.0 | 35000.0 20000.0 | 2000000 | 200000
Ciamiter Noise: Banchwidifii-Hr) B30 | 6300 | 630 | 6 B0 | 63l Em B30 | 630
G Threshoid 17.20 17.2 17.2] 17.2 172 173 15.5) 15.5) 15.5
System Margin 200 200 200 200 200 200 200 200 200
/M, Threshold + mangin 1920 19.20 19.20 19.20 1920 19.20 17.50 17.50 1750
Mominal /5 &.ir.p. per camer (BEW] BOG 80U 806 B0 805 806 Bl.6 BlG BO0G
ES Power %5 285 X85 X5 %5 285 285 8.5 6.5
TX ES PSD %5 | 35 | -%5 | -%5 | -%5 | 365 -365 | -3%5 | -¥%5
BE-BF differerce 03 03 33 i3 03 03 03 i3 03
GIT satelite (0B} 0.5 0.5 25 ] 05 0.5 0.5 -25 0.5
C/N wplink [dB) 350 36.8 A 332 350 368 3 336 w3
i-pol inberf-CA -uplink (dB)-wanied systam 300 | 300 | 30 | 300 | 300 | 30w 20 | x0 | 300
%-pod intert-Cl -uplink (dB}-interfering ES 02 320 a2 320 02 20 24 324 324
ICA - copol asi uplnk (dB) 55 23 225 243 255 3 T M7 7.7
G+ =pthers, uplnk 248 .3 208 23 249 243 ME 27 ME
Downknk BF-BE difference 2 2 2 2 4 4 2 2 4
DL ES Patiern Advantage ] 0 0 [] 0 0 [ [ ]
Satalite Trpr euir.p. -be (dEW) 418 41.8 41.8 418 3a8 k1] 1.8 M8 B8
Output back-of 0 0 1] ] i [} 55 55 55
Satedile elrp per camer [BW)-be 418 418 418 418 358 B8 3 ®3 M3
Frae space palh loss (dB) 196.0 1560 1566 15968 1960 | 1960 196.0 1966 196.0
Earth slasion pointing loss (dB) 0.30 0.30 0.30 0.0 0.30 0.30 0.30 0.30 0.3
Esrth station GIT (dEA], Te140K %3 | @11 | 08 | 23 | 0b Hd | B3 | N8
G downiink towands BP [(dB) 30E 30.2 325 e k&) 324 o3 wmr Fold
(/M downiink ipwards ES (dB) 285 2.2 0.5 pal] 21 it ) 23 M7 %8
Ch-ihermak-ioty T ITE g 281 281 Fif-] 5.1 4.2 5.5
Gl Co-polar downlink inkerference di(dB) 2686 2.0 22 283 2 283 a3 poc b 238
CA X-polar extemal inlerlerence di (dB) i s kel 328 Nne 1] Fig] 278 284
Downlink CANE +-=0fhers) composite with AS] dn 236 1 280 252 242 234 203 201 g
Taotal C{Nth +f) composite with A5 tol 22 26 187 205 205 208 188 182 18.4
Tokal CANth +others) wio A5 =8 a7 240 243 238 238 20 s 224
AS1uplink, % i 208 5.5 %3 A 208 127 21 127
ASI downlink, % w8 i) 136 165 i) 2%.2 nr 3’7 o
ASHoal, % 581 451 (-8 ] 529 528 471 454 578 437
[Orther lossaswresiial, OBE, eic.) 10 10 10 10 1.0 1.0 10 1.0 1.0
Avalable CN 102 196 187 195 195 19.8 1748 172 18.4
Awalabie C/MN Mangin 0.0 04 A5 03 0.3 0.6 04 3 08
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EARTH STATION ANTENNA STANDARDS

A wide range of standard earth station types that provide flexibility for a broad
range of satellite services currently use and/or will use the 1A-9 satellite. The earth stations
include both C-band and Ku-band capable facilities. They are categorized primarily in
terms of their G/T performance.. Table D4.6 summarizes some of the various earth
station categories and includes the approximate antenna dimensions

Table D4.6 Earth Station Antennas

C-Band Earth Stations Ku-Band Earth Stations
Diameters | Tx Gain | Rx Gain GIT__ |Diameters| Tx Gain | Rx Gain GIT
Meters dBi dBi dB/K Meters dBi dBi dB/K
16 578 54.3 35.1 12 62.7 61.1 40.9
12 55.3 51.8 326 9 60.2 58.6 38.4
10 53.7 50.2 31 7.2 58.3 56.7 36.5
9 52.8 49,3 30.1 5.6 56.1 54,5 34.3
7 50.6 471 27.9 4.5 54.2 526 32.4
6 47.7 44.2 26.6 3.8 52.7 51.1 30.9
45 46.8 43.3 24 2.4 487 47.1 26.9
4 458 42.3 23 1.8 46.2 44,6 24 .4
3.8 45.1 416 226 1.2 427 41.1 20.9
3 43.3 39.8 20.5 0.9 402 38.6 18.4
24 41.4 37.9 18.6 0.75 38.6 37.0 16.8

Operational procedures to avoid interference

The INTELSAT Operation Center (IOC), Video Operation center (VOC) and
MNetwork Operation center NOC and associated monitoring facilities are key to ensuring
interference-free operation in the INTELSAT system. The specifics of the IOC can be
found in section 25.114(c)(9). The IOC maintains operational contact with all transmitting
earth stations when they are implementing new communications carriers. The |0C also
maintains the ability to contact the responsible persons at any time if it determines that an
earth station already transmitting to a satellte may be malfunctioning and causing
interference.

31




25.114(d)(5) Calculation of power flux density levels within each coverage
area and of the energy dispersal, if any, needed for compliance with
§25.208; Calculation of power flux density levels within each coverage area
and of the energy dispersal, if any, needed for compliance with §25.208, for
angles of arrival other than 5°, 10°, 15°, 20°, and 25° above the horizontal:

POWER FLUX DENSITY (PFD) AT THE EARTH'S SURFACE

The analysis in Table D5.1 demonstrates that |1A-9 meets the PFD limits in
accordance with FCC Sec. 25.208. for digital signals.

Table D5.1 PFD for saturated transponder EIRP

NAC-Ku-Band [NAC-C-Band] S1-Beam [Units
Transponder Bandwidth 27 36 36 MHz
Transponder DIL EIRP 49.9 43.8 55.3 |dBW
Carrier Bandwidth 74.3 756 756 dBHz
4 kHz (dB) 36 36 36 dBHz
Spreading Factor -162.5 -162.5 -162.5 |dBW/m2
Cal. Power Flux density -150.9 -158.2 -146.7 |dBW/m2/4kHz
ITU Power Flux density @ 5° 5 20°
Limit -148 -152 -140.5 g@meZMkHz
Margin 29 6.2 6.2 dB

In the case of analog signals, this sample computation presented cannot be relied upon to
demonstrate compliance with the PFD limits because of the uneven distributed of power
across the bandwidth. For this reason, Intelsat will only authorize the transmission of
analog signals for which a PFD analysis has been performed and compliance with PFD
limits has been assured. In some cases this may require the transponder output to be
reduced relative to saturation for this type of transmission in order to comply with the PFD
limit.

25.114(d)(6) Public interest considerations in support of grant:
See the attached Application.

25.114(d)(7) Applications for authorizations for fixed-satellite space
stations shall also include the information specified in §25.140:

LAUNCH VEHICLES (§ 25.140(b))

The IA-9 satellite would be compatible with the mass/performance and payload
fairing volume constraints of Ariane 5 ECA, ATLAS V, Sea Launch and Proton M/Breeze
M, based on the minimum expected orbital maneuver lifetime of 13 years. A decision on
the actual launcher would be made after the program starts.

32




INTERFERENCE ASSESSMENT (§25.140(b)(2))
Intra-system interference

The IA-9 link budget take full account of all intra-system interference effects to
ensure that the required link quality is available. This can be seen from a review of the
sample link budgets provided in tables D4.1 to D4.5 of this document. These intra-
system interference effects include:

Spacecraft Cross-Polar Beam Isolation: The cross-polar interference arising from
the imperfect satellite antenna and the Co-frequency transmissions in the same market
area.

Earth Station Cross-Polar Isclation: The cross-polar interference arising from the
Imperfect earth station antennas and the Co-frequency transmissions in the same
service area.

Polarization Misalignment: the cross-polar interference arising from imperfect
alignment of the earth station.

Intermodulation Products: This interference can arise due to the nonlinearity of
both the earth station and the satellite high power amplifiers

Inter-System Interference

The |A-9 satellite network is designed and to be operated in a manner so as to
minimize the interference caused to adjacent satellite networks and to cope with the
necessary interference that will be received from adjacent satellite networks. The I1A-9
satellite network is fully consistent with all FCC and ITU Recommendations and
Regulations that affect this interference interaction with adjacent satellite networks, as
follows:

. The antennas of transmitting and receiving earth stations comply with FCC
Part 25.209 rules for antenna performance standards
. The transmit power into the uplink earth station antennas, together with the

associated signal spreading bandwidth, is compliant with Parts 25.204,
25.211 and 25.212

. All downlinks from the IA-9 satellite are in compliance with FCC Parts
25.211 and 25.212 as well as with the PFD limits given in FCC Part 25.208
and Appendix 5 of the Radio Regulations

» All link budgets include an allowance for a degradation of the system noise
temperature (DeltaT/T) due to the aggregate effect of interference from
other satellite networks, consistent with relevant ITU-R Recommendations
(e.g., S.1323)
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Consistent with the requirements of §25.140(b)(2), an interference analysis is presented
for two degree spacing situation.

Interference Analysis

The adjacent satellite networks around 77W are AMC-5 at 79W in Ku-band and
Panamsat satellite at 74W in C/Ku-bands with CONUS coverage. In order to resolve the
interference situation with 2 deg separation, the transmissions from 77W over USA,
Carribeans, Mexico and Canada will comply with the FCC Part 25 rules. The transmit
earth station antennas will meet a side lobe performance of 29-25 log(theta) at nominal
off-axis angles of 2 degrees. The power densities for digital transmissions at the input of
the transmit earth station antennas will not exceed -12 dBW/4kHz in C-band and -14
dBW/4kHz in Ku-band. Additionally, the downlink eirp densities for digital transmissions
will not exceed 13dBw/4kHz in Ku-band and -32 dBW/Hz in C-band which are the
coordinated densities with the domestic US satellite networks so far. The digital
transmission link design takes into account the interference arising from adjacent US
networks at 2 degree spacing with similar power densities. With regard to Ku-band digital
transmissions over South America, the power densities have been so chosen as to be
compatible with Brazilian 2 degree policy. The Ku-band uplink power density and
downlink eirp densities will not exceed -48 dBW/Hz and -22 dBW/Hz respectively. With
regard to the analog TV transmissions in C-band in the North America beam, they will also
be operated as per the conditions given in FCC Part 25 rules. The center frequencies of
the analog carriers will be at the center of the 36 MHz transponders and will be operated
at frequencies that have been coordinated with the adjacent domestic operators.

25.114(d)(8)-(13): Not Applicable.
25.114(d)(14) ORBITAL DEBRIS MITIGATION PLAN:

Spacecraft hardware design: Control of debris released during normal operations;
Selection of a safe operational configuration; Collisions with small debris.

During normal on-station operations no debris will be generated and the spacecraft will
be in a stable configuration.

Only normal station-keeping operations within the +/- 0.05 degree N-S and E-W control
box are conducted thus ensuring adequate distance from other satellites in the GEO
orbit to prevent collisions.

The spacecraft design does not incorporate any devices that generate in-orbit debris.
Minimizing Debris Generated by Accidental Explosions.

The design of the spacecraft is such that during all normal operations there is no risk of
explosion.

At the end of operational life, all on-board sources of stored energy will be depleted or
secured and batteries will be discharged.
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Avoidance of collision with controlled and uncontrolled objects

Regarding avoidance of collisions with controlled objects, in general, if a
geosynchronous satellite is controlled within its specified longitude and latitude
stationkeeping limits, collision with another controlled object is the direct result of that
object entering the allocated space.

As an operator of satellites, Intelsat has a contract with an agency which is monitoring
encounters between satellites and other inactive drifting objects. Any close encounters
are flagged and investigated in more detail. If required, avoidance maneuvers are
performed to eliminate the possibility of collisions.

Post-mission disposal of space structures

Sufficient propellant reserve will be allocated to de-orbit the spacecraft at the end of its
operational life to at least 300 km circular orbit higher than the geosynchronous orbit.

Other Rules
FREQUENCY TOLERANCE (§25.202(e))

The on-board frequency references, used to synthesize the satellite
transmit carrier frequencies, are designed with a frequency tolerance, over the
lifetime of the satellites, of better than approximately 10 parts per million.

The net frequency translation error shall not exceed +22.5 kHz throughout the
orbital design life of the spacecraft.

CESSATION OF EMISSIONS (§25.207)

It shall be possible to turn on or off, by ground command, each individual
transmission channel and each electronic unit in the communications subsystems.
Intelsat has the ability to exercise this capability at any time during the satellite
operational life.

35




ANNEX 1

BEAM COVERAGE MAPS




Figure 1 C-BAND NAC (A&B) BEAM RECEIVE GAIN CONTOURS
Peak Directivity: 29.1 dBi Peak GIT: 0.8 dB/K

Polarization: Linear Horizontal (A) &Vertical (B)
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Figure 2 C-BAND NAC(A&B) BEAM TRANSMIT GAIN CONTOURS
Peak Directivity: 29.8dBi Peak EIRP: 43.8 dBW

Polarization: Linear Vertical & Horizontal
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Figure 3

Ku-Band NAC (A&B) BEAM RECIEVE GAIN CONTOURS

Peak Directivity: 31.6dBi Peak G/T:3.3 dB/K

Polarization: Linear Vertical & Horizontal
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Figure 4 Ku-Band NAC (A&B) BEAM TRANSMIT GAIN CONTOURS

Peak Directivity: 31.6 dBi Peak EIRP:49.9 dBW

Polarization: Linear Vertical & Horizontal
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Figure 5 S1 BEAM RECIEVE GAIN CONTOURS
Peak Directivity: 36 dBi Peak G/T: 7.7 dB/K

Polarization: Linear Horizontal
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Figure 6 S1 BEAM TRANSMIT GAIN CONTOURS

Peak Directivity: 37 dBi Peak EIRP:55.3 dBW

Polarization: Linear Vertical
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Figure 7 O BEAM - TELECOMMAND
Peak Directivity: 3.5 dBi

Polarization: Linear Vertical & Horizontal
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ANNEX 2

ENGINEERING CERTIFICATE

| hereby certify that | am the technically qualified person responsible for the preparation of
the engineering information contained in the technical portions of the foregoing application,
that | am familiar with Part 25 of the Commission's rules, and that the technical information
is complete and accurate to the best of my knowledge and belief.

Humberto Henriques

Intelsat Global Service Corporation
January 21, 2005




