Beforethe

FEDERAL COMMUNICATIONS COMMISSION
Washington, D.C. 20554

In the Matter of
ECHOSTAR SATELLITE OPERATING File No. SAT-MOD-
CORPORATION Call Sign S2811

Application for Minor Modification to
Operate EchoStar 15 at the Nominal 45°
W.L. Orbital Location

APPLICATION FOR MINOR MODIFICATION
EchoStar Satellite Operating Corporation (*ESOC,” and with its affiliates, “ EchoStar”)
requests a minor modification of its authorization for the EchoStar 15 Broadcasting-Satellite
Service (“BSS’) satellite to operate at the nominal 45° W.L. orbital location. Specifically,
EchoStar seeks authority to locate EchoStar 15 at the 45.1° W.L. location in the 45° W.L. BSS
cluster instead of the currently authorized 44.9° W.L. location.?

l. OVERVIEW

HNS Americas Comunicacfes Ltda. (“HNSA™), awholly owned, indirect subsidiary of
EchoStar Corporation, ESOC’ s ultimate parent company, holds an authorization to provide BSS

services to Brazil from the nominal 45° W.L. orbital location.® Accordingly, EchoStar has

! Concurrent with this application, EchoStar is filing applications to modify authorizations for
five of itstransmit/receive earth stations to provide the necessary telemetry, tracking, and control
(“TT&C") and feeder-link servicesto EchoStar 15 during its operation at 45.1° W.L. (Call Signs
E070014, E080007, E080120, E980005, and E020248).

2 Samp Grant, File No. SAT-MOD-20120814-00130 (granted Dec. 13, 2012) (authorizing
operations at 44.9° W.L.). EchoStar will maintain EchoStar 15 within a+£0.05° station-keeping
box.

3 A certified translation of the Brazilian authorization is attached. See Exhibit 1, Term of Right
of Exploration at 2 (referencing “45° W").



agreed to operate the EchoStar 15 satellite in accordance with Brazil’s Region 2 BSS plan for the
45° W.L. cluster, aswell asin conformity with HNSA'’ s authorization and applicable Brazilian
laws, rules, and regulations, while HNSA designs and constructs a purpose-built satellite for the
orbital location, consistent with HNSA'’ s Brazilian authorization.

In late 2012, the Commission authorized EchoStar to rel ocate EchoStar 15 to, and operate
it at, 44.9°W.L.* However, because EchoStar’ s permanent operations are now intended to take
place at the 45.1° W.L. orbital location, EchoStar’ s operational preference isto position EchoStar
15, our interim satellite, at that orbital location.”> As shown in Exhibit 1, HNSA’s authorization
from the Brazilian telecommunications regulator, Agéncia Nacional de Telecomunicagdes
(“Anatel”), extends to the nominal 45° W.L. orbital location, and is not confined to 44.9° W.L.°
Moreover, EchoStar has coordinated with Anatel, which represents the administration of Brazil
with the International Telecommunication Union (“1TU”), on the precise location of operations
within the cluster. Accordingly, EchoStar submitted to Anatel, and Anatel has filed with the
ITU, materials for the B-SAT-3A-3 space network at the 45.1° W.L. location with the cluster.
EchoStar 15 will operate under the B-SAT-3A-3 network at 45.1° W.L. Thischangeinthe
precise orbital location for EchoStar 15 within the 45° W.L. cluster isthe sole change it seeksto

the EchoStar 15 satellite authorization. All other conditions and terms remain the same. A

* See EchoStar Satellite Operating Corp., Samp Grant, File No. SAT-STA-20121022-00185
(granted Nov. 19, 2012) (authorizing relocation to 44.9° W.L. pursuant to STA); EchoStar
Satellite Operating Corp., Samp Grant, File No. SAT-MOD-20120814-00130 (granted Dec. 13,
2012) (authorizing operations at 44.9° W.L.).

® EchoStar cannot operate at the 45.0° W.L. orbital location due to an existing Fixed-Satellite
Service (“FSS") space station at that location. Grant of the requested modification would be
without prejudice to the Commission’ s potential action on EchoStar’ s outstanding application to
launch and operate an FSS satellite at the 45.1° W.L. orbital location. See EchoStar Satellite
Operating Corp., File No. SAT-LOA-20120921-00152 (filed Sept. 21, 2012)

® See Exhibit 1, Term of Right of Exploration at 2.
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revised Schedule S and Technical Annex to reflect this minor change in orbital locations are
attached to this modification application,” providing the information required pursuant to Section
25.114 of the Commission’s rules.?

For the reasons set forth herein, grant of this application isin the public interest, is
consistent with past precedent, and will not cause harmful interference to any authorized user of
spectrum.

. THISREQUEST ISIN THE PUBLIC INTEREST, ISCONSISTENT WITH PAST
PRECEDENT, AND WILL NOT CAUSE HARMFUL INTERFERENCE

The grant of authority to operate EchoStar 15 at 45.1° W.L. will serve the public interest.
It has long been the Commission’ s policy that the public interest is generally furthered by
leaving fleet management decisions to satellite operators. As the International Bureau has
explained:
[ T]he Commission attempts, when possible, to leave spacecraft
design decisions to the space station licensee because the licensee
isin abetter position to determine how to tailor its system to meet
the particular needs of its customers. Consequently the
Commission will generally grant alicensee’ s request to modify its
system, provided there are no compelling countervailing public
interest considerations.’
As aresult, the Commission has routinely authorized “ satellite operators to rearrange

satellitesin their fleet to reflect business and customer considerations where no public interest

factors are adversely affected.”'® Thisincludes permitting fleet reconfigurations designed to

’ See Exhibit 2, Technical Annex.
847 CF.R. §24.114.
® AMSC Subsidiary Corp., Order and Authorization, 13 FCC Rcd. 12316, 12318 1 8 (1998).

10 See SES Americom, Inc., Order and Authorization, 21 FCC Red. 3430, 3433 1 8 (2006)
(citing Amendment of the Commission’s Space Station Licensing Rules and Policies, Second
Report and Order, 18 FCC Rcd. 12507, 12509 1 7 (2003)).
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meet demands for capacity outside the United States.™* Grant of this application isin the public
interest by the same token that grant of the original modification to allow EchoStar 15 to operate
in the 45° W.L. cluster wasin the public interest.’> Grant of this application will enable an
American company to leverage its resources to expand its service offering to Brazil.™* Further,
grant of this application provides a new potential avenue for U.S. programming to reach an
audience in Brazil, a significant South American market.

Similarly, there are no countervailing public interest considerations. No customers will
be negatively affected by the relocation, as the customers previously served by EchoStar 15 have
been transferred to EchoStar 16. Nor will grant cause harmful interference to any authorized
user of the spectrum. During EchoStar 15’ s operations at the nominal 45° W.L. orbital location,

EchoStar will follow standard industry practices for coordination of TT& C and feeder link

! See EchoStar Satellite Operating Corp., Samp Grant, File No. SAT-MOD-20120814-00130
(granted Dec. 13, 2012) (granting modification of the authorization for EchoStar 15 to provide
serviceto Brazil); Intelsat License LLC, Stamp Grant, File No. SAT-MOD-20110420-00073
(granted Mar. 3, 2012) (granting modification of the authorization for the Galaxy 26 satellite to
provide service to the Middle East pursuant to a Turkish ITU filing); SES Americom, Inc., Samp
Grant, File No. SAT-MOD-20111025-00209 (granted Feb. 24, 2012) (granting modification of
the authorization for AMC-2 to provide service exclusively into Sweden pursuant to a Swedish
ITU filing); see also Intelsat North America LLC, Samp Grant, File No. SAT-T/C-20100112-
00009 (granted July 30, 2010); PanAmSat Licensee Corp., Samp Grant, File No. SAT-MOD-
20080225-00051 (granted July 22, 2008).

12 EchoStar Satellite Operating Corp., Stamp Grant, File No. SAT-MOD-20120814-00130
(granted Dec. 13, 2012) (authorizing operations at 44.9° W.L.).

13 This application does not implicate the freeze on new DBS applications, because the freeze
applies only to applications for authorization to provide service in the United States. See Public
Notice, Direct Broadcast Satellite (DBS) Auction Nullified: Commission Sets Forth Refund
Procedures for Auction No. 52 Winning Bidders and Adopts a Freeze on All New DBS Service
Applications, 20 FCC Rcd. 20618, 20619 (2005) (“ The freeze on DBS applications applies to
any application for authority to provide DBS service to the United Sates using the 12.2-12.7
GHzband . . .."”) (emphasis added). For the same reason, thereis no need to assess the effective
competitive opportunities for U.S. DBS service providersin Brazil. See 47 C.F.R. § 25.137
(requiring earth station applicants seeking to communicate with aforeign-licensed satellite “to
serve the United States’ to demonstrate effective competitive opportunities to provide anal ogous
service).



transmissions to ensure that operations do not cause harmful interference to any nearby satellite,
and will abide by the operational parameters set forth below.

As the administration under whose frequency reservation EchoStar 15 will be operating,
Brazil isthe responsible administration for coordination. Appendix 1 of the attached Technical
Annex demonstrates that EchoStar 15 can operate at 45.1° W.L. without causing harmful
interference to any Region 2 Plan network as well asto any operational BSS network, and that it
can operate without exceeding the power-flux density limits under Appendix 30/30A for any
FSS satellites operating in Regions 1 or 2. Further, while The Netherlands and Russia have filed
modifications for the ITU Region 2 BSS Plan for satellite systems within 9 degrees of 45.1°
W.L., EchoStar has found no evidence that these satellite systems are under construction and
progressing towards launch.
1. OPERATIONAL PARAMETERS

While EchoStar 15 isat 45.1° W.L., EchoStar will operate the satellite subject to the
following conditions:

1. EchoStar will maintain full operational control of EchoStar 15 at all times.

2. EchoStar will operate pursuant to Brazil’s ITU Appendix 30/30A Plan
Assignment and associated plan modifications, in accordance with Brazil’s
agreement with HNSA.

3. EchoStar will comply with the applicable laws, regulations, rules, and licensing
procedures of Brazil.

V. WAIVER PURSUANT TO SECTION 304 OF THE ACT

In accordance with Section 304 of the Communications Act of 1934, as amended,
47 U.S.C. 8§ 304, EchoStar hereby waives any claim to the use of any particular frequency or use
of the electromagnetic spectrum as against the regulatory power of the United States because of

the previous use of the same, whether by license or otherwise.



V. CONCLUSION

For the foregoing reasons, EchoStar respectfully requests grant of the requested
maodification, beginning on the date on which EchoStar 15 arrives at the nominal 45.1° W.L.
orbital location, so that EchoStar 15 may operate pursuant to the Brazilian frequency reservations

and its Brazilian authorization.

Respectfully submitted,

/s
Pantelis Michal opoul os
Stephanie A. Roy
Steptoe & Johnson LLP
1330 Connecticut Avenue, NW
Washington, D.C. 20036
(202) 429-3000
Counsel for EchoStar Satellite Operating
Corporation

May 3, 2013
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ECHOSTAR-15

EXHIBIT 2, TECHNICAL ANNEX

Technical Information to Supplement Schedule S

Al Scope

This Exhibit contains the information required by Part 25 of the FCC rules that cannot be
captured by the Schedule S software.

A.2 General Description of Overall System Facilities, Operations and Services
(8 25.114(d)(1))

The ECHOSTAR-15 satellite will operate at 45.1° W.L., within the nominal 45° W.L. orbital
cluster, and consistent with the Internationa Telecommunication Union (“ITU”) Region 2
Broadcasting-Satellite Service (“BSS’) Plan. The satellite will provide BSS to Brazil. A large
area coverage beam will be used to downlink towards Brazil and a high gain spot beam covering
Arizona will be used to receive feeder link transmissions from EchoStar’s feeder link earth
station facilities located in Gilbert, AZ.

The ECHOSTAR-15 satellite will operate in the 17.3-17.8 GHz BSS feeder uplink band (ITU
Appendix 30A) and the 12.2-12.7 GHz BSS downlink band (ITU Appendix 30). The satellite’s
frequency plan isidentical to that prescribed in the ITU' s Region 2 BSS Plan. Full frequency re-
use is achieved through the use of dual orthogonal polarizations. EchoStar, through its wholly
owned subsidiary, HNS Americas Comunicagdes Ltda, is licensed by the Brazilian regulator,
Agéncia Nacional de Telecomunicacdes, to operate on all 32 BSS channels at the nominal 45°
W.L. orbital location.



The ECHOSTAR-15 satellite includes 84 TWTAS, each of 150 Waitt saturated power capability.
When operated at the 45.1° W.L. orbital location, ECHOSTAR-15 will either use up to 32 active
transpondersin “high power” mode (using 2 x 150 Watt TWTASs combined for each transponder)
or up to 19 active transponders in “super high power” operation (using 3 x 150 Watt TWTAS
combined for each transponder), producing peak EIRP levels as high as 58.1 dBW in super high

power mode.

Spacecraft telemetry, tracking and command (“TT&C”) functions will take place from
EchoStar’'s TT&C earth station and satellite control facilities located in Gilbert, AZ. TT&C
center frequencies are located at the edges of the 17.3-17.8 GHz uplink band and 12.2-12.7 GHz

downlink band, for all phases of the mission.

A.3  Predicted Space Station Antenna Gain Contours
(8 25.124(d)(3))

The ECHOSTAR-15 antenna gain contours for the receive and transmit beams, as required by §
25.114(d)(3), are provided in GXT format and embedded in the associated Schedule S

submission.

A4 Servicesto be Provided
(8 25.114(d)(4))

The ECHOSTAR-15 satellite will provide BSS to millions of small and inexpensive subscriber

receive-only earth terminalsin Brazil.

There will be one wideband digitally modulated signal transmitted in each of the active
transponders, supporting a range of information data rates depending on the order of the
modulation (e.g., QPSK, 8PSK) and the type and degree of forward error correction coding used.
Representative link budgets, which include details of the transmission characteristics,

performance objectives and earth station characteristics, are provided in the associated Schedule



S form. The representative modulation/coding schemes provided in the associated Schedule S

submission are as follows:

a) QPSK, Turbo rate 5/6 inner coding (24 MHz bandwidth).

b) 8PSK, Turbo rate 2/3 inner coding (25.8 MHz bandwidth).*

A5 TT&C Characteristics
(8 25.114(c)(4)(i) and § 25.114(c)(9))

The information provided in this section complements that provided in the associated Schedule S

submission.

The ECHOSTAR-15 TT& C sub-system provides for communications during transfer orbit and
on-station operations, as well as during spacecraft emergencies. The TT& C sub-system operates
at the edges of the communications uplink and downlink frequency ranges during all phases of
the mission. TT& C operations will be conducted from EchoStar’s Gilbert, AZ facilities. During
normal on-station operation, command signals will be received by the satellite’s spot beam
antenna. During any on-station emergency, the command signals will be received by the
satellite’'s near omni-directional antenna. During normal on-station and emergency operations,

the telemetry signals are transmitted by the near omni-directional antenna.

A summary of the TT& C subsystem characteristicsis given in Table A5-1.

1 The 25.8 MHz carriers will be transmitted in the 24 MHz channels. These emissions can be accommodated

within the useful bandwidth of the channel filters.



Table A5-1: TT&C Performance Characteristicsat 45.1° W.L.

Command Modulation PCM/PSK
. . 17,791.5 MHz
Command/Ranging Fregquencies
17,793.5 MHz
Omni Rx antenna: ~ -83 dBW/m? (Command)

Uplink Flux Density (Minimum)

-78 dBW/m? (Ranging)

Comms Rx antenna: ~ -93 dBW/m? (Command)
-87 dBW/m? (Ranging)

Satellite Receive Antenna Types
and Modes of Operation

Omni antenna during transfer orbit and on-station
emergencies, and for telecommand from earth stations other
than Gilbert, AZ.

Communications antenna during normal on-station operations
for telecommand from earth stations at Gilbert, AZ.

Polarization of Satellite Rx/Tx Antennas

RHCP for omni antenna
RHCP for communications antenna

Peak Deviation (Command/Ranging) + 400 kHz
12,692.0 MHz

Telemetry/Ranging Frequencies 12,693.0 MHz
12,694.5 MHz
12,698.5 MHz

Satellite Transmit Antenna Types
and Modes of Operation

Omni antenna during transfer orbit, on-station emergencies
and normal on-station operations for telemetry to earth stations
at Gilbert, AZ.

Maximum Downlink EIRP

15.2 dBW (Omni antenna)

Telemetry/Ranging Modulation Index:

1 sub-carrier
2 sub-carriers
3 sub-carriers

1.0+ 0.2rad pk
0.7+ 0.2 rad pk
0.58+ 0.2 rad pk

A.6  Satellite Transponder Frequency Response

(§ 25.114(c)(4)(vii))

Typical receive and transmit channel filter response performance is given in Table A.6-1 below.

The receive response is measured from the satellite receive antenna up to the input of the TWTA.

The transmit response is measured from the input of the TWTA to the satellite transmit antenna.




Table A6-1 - Typical Recelver and Transmitter Filter Responses

Frequency offset | Gain relative to channel center Comments
from channel frequency
center (dB)
Receive Transmit
CF+6 MHz 0.15 0.10
CF£7.7 MHz 0.19 0.15
In-Band
CF+9.6 MHz 0.30 0.22 Vaue does not exceed these p-p values
CF+12 MHz 1.00 0.38
CF+13 MHz 2.20 0.50
CF+16.5 MHz -3.0
CF+20.0 MHz -3.0 Out-of-Band
CFE+27.0 MHz 25,0 Attenuation is not less than these values
CF+29.1 MHz -30.0

A7 Cessation of Emissions
(8 25.207)

Each active satellite transmission chain (channel amplifiers and associated TWTA'’S) can be
individually turned on and off by ground telecommand, thereby causing cessation of emissions
from the satellite, as required.



A.8  Orbital DebrisMitigation Plan
(8 25.114(d)(14))

A.8.1 DebrisRedease Assessment
(8 25.144(d)(14)())

Space Systems/Loral (“Lora”) is the manufacturer of the ECHOSTAR-15 satellite. Lord’s
assessment determined that no debris will be released by the satellite during the remainder of its

mission.

To protect the spacecraft from small body collisions, the design of the ECHOSTAR-15
spacecraft allows for individual faults without losing the entire spacecraft. All critical
components (i.e.,, computers and control devices) have been built within the structure and
shielded from external influences. Items that could not be built within the spacecraft nor
shielded (such as antennas) are redundant and/or are able to withstand impact. The
ECHOSTAR-15 spacecraft can be controlled through both the normal payload antenna and wide
angle antennas. The likelihood of both being damaged during a small body collision is minimal.
The wide angle antennas on this spacecraft are basically open waveguides that point towards the
Earth (there is one set on each side of the spacecraft; either set could be used to successfully de-
orbit the spacecraft). These wide angle antennas would continue to operate even if struck and
bent.

A.8.2 Accidental Explosion Assessment
(8 25.144(d)(14)(ii))

Lora has reviewed failure modes for all equipment to assess the possibility of an accidental
explosion onboard the spacecraft. In order to reduce the potential of an accidental explosion of
the spacecraft, EchoStar will follow specific satellite operational precautions and satellite
manufacturer recommended procedures. All batteries and fuel tanks are monitored for pressure
or temperature variations. Alarms in the Satellite Control Center (“SCC”) inform controllers of
any variations. Additionally, long term trending analysis will be performed to monitor for any

unexpected trends.



Operationaly, batteries are operated utilizing the manufacturer’s automatic recharging scheme.
Doing so ensures that charging terminates normally without building up additional heat. Asthis
process occurs wholly within the spacecraft, it also affords protection from ground command

link failures.

In order to protect the propulsion system, fuel tanks have been operated in a“blow down” mode,
meaning that, at the completion of the orbit raising phase of the mission, the pressurant was
isolated from the fuel system, thereby causing the pressure in the tanks to decrease over the life
of the spacecraft. This also protects against a pressure valve failure causing the fuel tanks to

become over pressurized.

In order to ensure that the spacecraft has no explosive risk after it has been successfully de-
orbited, all stored energy onboard the spacecraft will be removed. Upon successful de-orbit of
the spacecraft, all propulsion lines and latch valves will be vented and left open. All battery
chargers will be turned off and batteries will be left in a permanent discharge state. These steps
will ensure that no buildup of energy can occur that could result in a potential explosion of the

spacecraft in the years after it is de-orbited.

A.8.3 SafeFlight Profiles

(8 25.244(d)(24)(iii))
In considering current and planned satellites that may have a station-keeping volume that
overlaps the ECHOSTAR-15 satellite, EchoStar has reviewed the lists of FCC-licensed satellite
networks, as well as those that are currently under consideration by the FCC. In addition,
networks for which a request for coordination has been published by the ITU within £0.15° of
45.1° W.L. have been reviewed. The Intelsat 14 (“1S-14") satellite operates at 45.0° W.L. with
an east-west station-keeping tolerance of £0.05°. DIRECTV has a pending application before
the Commission for the DIRECTV KU-45W satellite, which isto be operated at 45.2° W.L. with



an east-west station-keeping of +0.05°.? EchoStar has a pending application before the
Commission to operate the ECHO-45W satellite at 45.1° W.L.2 In the event the future ECHO-
45W satellite is collocated with the ECHOSTAR-15 satellite, EchoStar will use the proven

inclination-eccentricity technique to ensure adequate separation between its two satellites.

With respect to ITU networks, EchoStar is not aware of any satellite with an overlapping station-
keeping volume with the ECHOSTAR-15 satellite that is the subject of an ITU filing and that is

either in orbit or progressing towards launch.

Based on the preceding, EchoStar seeks to locate the ECHOSTAR-15 satellite at 45.1° W.L. and
operate it with an east-west station-keeping tolerance of +0.05°, which eliminates the possibility
of any station-keeping volume overlap with the I1S-14 satellite and the proposed DIRECTV KU-
45W satellite.  Therefore, physical coordination of the ECHOSTAR-15 satellite with another
party is not required at the present time.

A.84 Pogt Misson Disposal Plan
(8 25.144(d)(14)(iv))

At the end of the operational life of the ECHOSTAR-15 satellite, EchoStar will maneuver the
satellite to a disposal orbit with a minimum perigee of 330 km above the norma GSO

operational orbit. This proposed disposal orbit altitude exceeds the minimum required by §
25.283, which is calculated below.

2 See SAT-LOA-20130205-00016.

3 See SAT-LOA-20120921-00152



The input datarequired for the calculation is as follows:

Total Solar Pressure Area“A” = 110 m?
(includes area of solar array, satellite body and deployed antennas)
“M” = Dry Mass of Satellite = 2479 kg

“Cr” = Solar Pressure Radiation Coefficient (worst case) = 2

Using the formula given in § 25.283, the Minimum Disposal Orbit Perigee Altitude is calculated

as follows:

= 36,021 km + 1000 x Cgr X A/M

= 36,021 km + 1000 x 2 x 110/2479
= 36,110 km

= 324 km above GSO (35,786 km)

As mentioned, the designed disposal orbit for ECHOSTAR-15 is 330 km above GSO, 6 km
above the minimum required pursuant to the calculation under 8§ 25.283, a calculation that
moreover already accounts for adequate margin. Attaining the atitude of 330 km above the
GSO orbit will require approximately 15.6 kg of propellant, which will be reserved, taking

account of all fuel measurement uncertainties, to perform the final orbit raising maneuvers.

Propellant tracking is accomplished using a bookkeeping method. Using this method, the ground
control station tracks the number of jet seconds utilized for station keeping, momentum control
and other attitude control events. From the number of jet seconds, the amount of fuel used is
determined. This process has been calibrated using data collected from thruster tests conducted

on the ground and has been found to be accurate to within afew months of life on the spacecraft.

One year from the end of life of the spacecraft, a Propellant Gauging System (“PGS’) test is to
be performed. This test uses heaters and heat transfer curves to determine the actual fuel still
aboard the spacecraft. As the amount of fuel in the tanks decrease, the accuracy of the test

resultsincreases. Operationally, the test is scheduled to be performed one year before end of life



asit provides more than adequate margin to compensate for any bookkeeping uncertainty as well

as maximum accuracy for fuel remaining.

The PGS test is al'so conducted periodically while the satellite is on-orbit to confirm the amount
of fuel used and verify the results of the bookkeeping method. Only at the final year mark is it

used as the mechanism to determine the amount of remaining fuel.

A.9  Additional Information Concerning Certain Data in the Schedule S Form

Owing to limitations in the permitted data for certain fields in the Schedule S software, it has not
been possible to enter the correct value for the noise temperature of receive beam TCOS. In S7
of the Schedule S form (Space Station Antenna Beam Characteristics), column “n”, the Schedule
S software will not accept a noise temperature higher than approximately 32,000 K and so a
value of 32000 K has been entered in the Schedule S form. Because of the input attenuator, the

correct value for the noise temperature of beam TCOS is 63,096 K.

A.10 Interference Analyses- Annexes1to Appendices 30 and 30A

The ECHOSTAR-15 satdlite at 45.1° W.L. will operate under authority of the Brazilian
administration. Brazil has origina Region 2 BSS Plan assignments at the 45° W.L. cluster
location, including the recently submitted B-SAT-3A-3 network at 45.1° W.L., which is a
modification to the Region 2 BSS Plan. The ECHOSTAR-15 satellite network will operate under
the B-SAT-3A-3 network. The Brazilian administration will be responsible for coordinating the
operation of the ECHOSTAR-15 satellite following the Appendix 30 and 30A 1TU procedures.

Each of the Annex 1 to Appendices 30 and 30A provides criteria to determine if another
administration is affected by a proposed modification to the Region 2 BSS Plan. Appendix 1 to
this Exhibit provides the results of the analyses required by Annex 1 to Appendices 30 and 30A
using the transmission parameters of the ECHOSTAR-15 satellite network. The transmission

10



parameters of the ECHOSTAR-15 satellite network are less interference-producing than those of
the B-SAT-3A-3 ITU network.

As demongtrated in Appendix 1, the ECHOSTAR-15 satellite network can be operated at 45.1°
W.L. without causing unacceptable interference to any Region 2 Plan network or to any operational

BSS network.
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CERTIFICATION OF PERSON RESPONSIBLE FOR PREPARING
ENGINEERING INFORMATION

| hereby certify that | am the technically qualified person responsible for preparation of
the engineering information contained in this application, that | am familiar with Part 25 of the
Commission’srules, that | have either prepared or reviewed the engineering information
submitted in this application and that it is complete and accurate to the best of my knowledge

and belief.

/s

Stephen D. McNell

Telecomm Strategies Canada, Inc.
Ottawa, Ontario, Canada

(613) 270-1177
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Appendix 1to
Exhibit 2 (Technical | nformation to Supplement Schedule S)

Analysis of ANNEX 1 of Appendix 30

1 Limitsfor theinterferenceinto frequency assignmentsin conformity with the
Regions 1 and 3 Plan or with the Regions1 and 3 List or into new or modified
assignmentsin the Regions 1 and 3 List

Not applicable to Region 2.

2 Limitsto the changein the overall equivalent protection margin for frequency
assignmentsin confor mity with the Region 2 plan

With respect to § 4.2.3 c) of Article 4, an administration in Region 2 is considered as being
affected if the overall equivalent protection margin corresponding to a test point of its entry in
the Region 2 Plan, including the cumulative effect of any previous modification to that Plan or
any previous agreement, falls more than 0.25 dB below 0dB, or, if already negative, more
than 0.25 dB below the value resulting from:

—  the Region 2 Plan as established by the 1983 Conference; or

—  a modification of the assignment in accordance with this Appendix; or
—  anew entry in the Region 2 Plan under Article 4, or

—  any agreement reached in accordance with this Appendix. ~ (WRC-03)

The ECHOSTAR-15 satellite will operate under Brazil’s B-SAT-3A-3 network. Using the
transmission parameters of the ECHOSTAR-15 satellite network, an MSPACE analysis was
performed utilizing the Region 2 BSS Plan as contained in IFIC 2742. The results of the
analysis are contained in Annex 1 to this Appendix. As shown, there are four affected networks
that were filed on behalf of Holland and Russia. These networks are modifications to the Region
2 BSSPlan. The results are discussed below for each of these networks:

e Holland’s NSS-BSS 58W and NSS-BSS 59W networks at 58° W.L. and 59° W.L .,
respectively, are deemed to be affected. We can find no evidence that either network is
under construction or scheduled for launch although it is expected that coordination could
be achieved given the large orbital separation between the networks and the low OEPM
degradation into Holland’ s networks.

e Holland’s NSS-BSS 47.5W network at 47.5°W.L. is deemed to be affected. We can find
no evidence that this network is under construction or scheduled for launch. Further,
Holland’ s network is required to be coordinated with Brazil’s Plan networks at the
nomina 45° W.L. location.



e Russia sINTERSPUTNIK-47.5W-B network at 47.5°W.L. is deemed to be affected. We
can find no evidence that this network is under construction or scheduled for launch.
Further, the Russian network is required to be coordinated with Brazil’ s Plan networks at
the nominal 45° W.L. location.

3 Limitsto the change in the power flux-density to protect the br oadcasting-satellite
servicein Regions 1 and 2 in the band 12.2-12.5 GHz and in Region 3in the band 12.5-
12.7 GHz

With respect to § 4.2.3 a), 4.2.3 b) or 4.2.3 f) of Article 4, as appropriate, an administration in
Region 1 or 3 is considered as being affected if the proposed modification to the Region 2 Plan
would result in exceeding the following power flux-density values, at any test point in the service
area of its overlapping frequency assignments:

—147  dB(W/(m’ - 27 MHz)) for 0° <60<0.23°
—135.7 +17.74 log @ dB(W/(m’ - 27 MHz)) for 0.23° <0<2.0°
—136.7 +1.66 & dB(W/(m’ - 27 MHz)) for 2.0° <60<3.59°
—129.2 +251log @ dB(W/(m’ - 27 MHz)) for 3.59° <60<10.57°
—103.6 dB(W/(m’ - 27 MHz)) for 10.57°<86

where @is the minimum geocentric orbital separation in degrees between the wanted and interfering
space stations, taking into account the respective East-West station-keeping

accuracies. (WRC-03)

The analysis shows that there are no affected adjacent networks.

4 Limitsto the power flux-density to protect theterrestrial services of other
administrations

With respect to § 4.1.1d) of Article 4, an administration in Region I, 2 or 3 is considered as
being affected if the consequence of the proposed modified assignment in the Regions I and 3
List is to increase the power flux-density arriving on any part of the territory of that
administration by more than 0.25 dB over that resulting from that frequency assignment in the
Plan or List for Regions I and 3 as established by WRC-2000. The same administration is
considered as not being affected if the value of the power flux-density anywhere in its territory
does not exceed the limits expressed below.

With respect to § 4.2.3 d) of Article 4, an administration in Region I, 2 or 3 is considered as
being affected if the consequence of the proposed modification to an existing assignment in the
Region 2 Plan is to increase the power flux-density arriving on any part of the territory of that
administration by more than 0.25 dB over that resulting from that frequency assignment in the
Region 2 Plan at the time of entry into force of the Final Acts of the 1985 Conference. The same



administration is considered as not being affected if the value of the power flux-density
anywhere in its territory does not exceed the limits expressed below.

With respect to §4.1.1d) or §4.2.3d) of Article 4, an administration in Region I, 2 or 3 is
considered as being affected if the proposed new assignment in the Regions 1 and 3 List, or if the
proposed new frequency assignment in the Region 2 Plan, would result in exceeding a power
flux-density, for any angle of arrival, at any point on its territory, of:

—148  dB(W/(m? -4 kHz)) for 0<5°
—148 + 0.5(6—5) dB(W(m?2 -4 kHz) for 5° < @<25°
—138  dB(W/(m? -4 kHz)) for 25°< 0<90°

where @represents the angle of arrival.  (WRC-03)

The analysis shows that there are no affected adjacent networks.

5 Limitsto the changein the power flux-density of assignmentsin the Regions 1 and 3
Plan or List to protect the fixed-satellite service (space-to-Earth) in the band 11.7-
12.2 GHzin Region 2 or in the band 12.2-12.5 GHz in Region 3, and of assignments
in the Region 2 Plan to protect the fixed-satellite service (space-to-Earth) in the
band 12.5-12.7 GHz in Region 1 and in the band 12.2-12.7 GHz in Region 3

With respect to § 4.1.1 e) of Article 4, an administration is considered as being affected if the
proposed new or modified assignment in the Regions 1 and 3 List would result in an increase in
the power flux-density over anmy portion of the service area of its overlapping frequency
assignments in the fixed-satellite service in Region 2 or Region 3 of 0.25 dB or more above that
resulting from the frequency assignments in the Plan or List for Regions I and 3 as established
by WRC-2000.

With respect to § 4.2.3 e), an administration is considered as being affected if the proposed
modification to the Region 2 Plan would result in an increase in the power flux-density over any
portion of the service area of its overlapping frequency assignments in the fixed-satellite service
in Region I or 3 of 0.25 dB or more above that resulting from the frequency assignments in the
Region 2 Plan at the time of entry into force of the Final Acts of the 1985 Conference.

With respect to § 4.1.1 e) or 4.2.3 e) of Article 4, with the exception of cases covered by Note 1
below, an administration is considered as not being affected if the proposed new or modified
assignment in the Regions I and 3 List, or if a proposed modification to the Region 2 Plan, gives
a power flux-density anywhere over any portion of the service area of its overlapping frequency
assignments in the fixed-satellite service in Region 1, 2 or 3 of less than:

—186.5 dB(W/(m’ - 40 kHz)) for 0° <6<0.054°
—164.0 +17.74 log @ dB(W/(m’ - 40 kHz)) for 0.054° <6 <2.0°

3



—165.0 +1.66 & dB(W/(m’ - 40 kHz)) for 2.0° <0<3.59°
—157.5 +251log @ dB(W/(m’ - 40 kHz)) for 3.59° <6<10.57°
—131.9 dB(W/(m’ - 40 kHz)) for 10.57° <0

where 0 is the minimum geocentric orbital separation in degrees between the wanted and
interfering space stations, taking into account the respective East-West station-keeping
accuracies.

The analysis shows that there are no affected adjacent networks.

6 Limitsto the change in equivalent noisetemperatureto protect the fixed-satellite
service (Earth-to-space) in Region 1 from modificationsto the Region 2 Plan in the
band 12.5-12.7 GHz

With respect to § 4.2.3 e) of Article 4, an administration of Region I is considered as being
affected if the proposed modification to the Region 2 Plan would result in:

— the value of AT / T resulting from the proposed modification is greater than the value
of AT/ T resulting from the assignment in the Region 2 Plan as of the date of entry
into force of the Final Acts of the 1985 Conference, and

— the value of AT /T resulting from the proposed modification exceeds 6%, using the
method of Appendix 8 (Case II).  (WRC-03)

The analysis shows that there are no affected adjacent networks.



Annex 1to Appendix 1to Exhibit 1

ECHOSTAR-15 M SPACE Results

Orbital Max. OEPM
Admin | Position Network Degradation
(°W) (dB)
HOL 59.0 NSS-BSS 59W 0.252
HOL 58.0 NSS-BSS 58W 0.296
HOL 475 NSS-BSS 47.5W 12.399
RUS 475 INTERSPUTNIK-47.5W-B 8.494




Appendix 2 to
Exhibit 1 (Technical | nformation to Supplement Schedule S)

Analysis of ANNEX 1 of Appendix 30A

1 Limitsto the changein the overall equivalent protection margin with respect to
frequency assignmentsin conformity with the Region 2 feeder-link Plan (wRrc-2000)

With respect to the modification to the Region 2 feeder-link Plan and when it is necessary under
this Appendix to seek the agreement of any other administration of Region 2, except in cases
covered by Resolution 42 (Rev.\WRC-03), an administration is considered as being affected if the
overall equivalent protection margin corresponding to a test point of its entry in that Plan,
including the cumulative effect of any previous modification to that Plan or any previous
agreement, falls more than 0.25 dB below 0 dB, or, if already negative, more than 0.25 dB below
the value resulting from:

—  the feeder-link Plan as established by the 1983 Conference; or

—  a modification of the assignment in accordance with this Appendix; or

— anew entry in the feeder-link Plan under Article 4, or

— any agreement reached in accordance with this Appendix except for Resolution 42

(Rev.WRC-03).  (WRC-03)

See the results described under Section 2 of the Appendix 30 Annex 1 Analysis.

2 Limitsto theinterferenceinto frequency assignmentsin conformity with the
Regions 1 and 3 feeder-link Plan or with the Regions 1 and 3 feeder-link List or

proposed new or modified assignmentsin the Regions 1 and 3 feeder-link List (wrc-
03)

Not applicable to Region 2.



3 Limits applicable to protect a frequency assignment in the bands 17.3-18.1 GHz
(Regions 1 and 3) and 17.3-17.8 GHz (Region 2) to a receiving space station in the fixed-
satellite service (Earth-to-space)

An administration in Region 1 or 3 is considered as being affected by a proposed modification in
Region 2, with respect to § 4.2.2 a) or 4.2.2 b) of Article 4, or an administration in Region 2 is
considered as being affected by a proposed new or modified assignment in the Regions I and 3
feeder-link List, with respect to § 4.1.1 c) of Article 4, when the power flux-density arriving at
the receiving space station of a broadcasting-satellite feeder-link would cause an increase in the
noise temperature of the feeder-link space station which exceeds the threshold value of AT/ T
corresponding to 6%, where AT/ T is calculated in accordance with the method given in
Appendix 8, except that the maximum power densities per hertz averaged over the worst 1 MHz
are replaced by power densities per hertz averaged over the necessary bandwidth of the feeder-
link carriers. (WRC-03)

The analysis shows that there are no affected adjacent networks.

4 Limitsapplicableto protect a frequency assignment in the band 17.8-18.1 GHz
(Region 2) to areceiving feeder-link space station in the fixed-satellite service
(Earth-to-space) (wrc-03)

With respect to § 4.1.1 d) of Article 4, an administration is considered affected by a proposed
new or modified assignment in the Regions I and 3 feeder-link List when the power flux-density
arriving at the receiving space station of a broadcasting-satellite feeder-link in Region 2 of that
administration would cause an increase in the noise temperature of the receiving feeder-link
space station which exceeds the threshold value of AT/T corresponding to 6%, where AT/T is
calculated in accordance with the method given in Appendix 8, except that the maximum power
densities per hertz averaged over the worst 1 MHz are replaced by power densities per hertz
averaged over the necessary bandwidth of the feeder-link carriers. (WRC-03)

Not applicable to Region 2.
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