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Before the 
FEDERAL COMMUNICATIONS COMMISSION 

Washington, D.C. 20554 
 
 
In the Matter of  
 
EchoStar 77 Corporation  
 
Application to Modify Blanket Earth Station 
License to Add QuetzSat-1, a Mexican-Licensed 
DBS Satellite at 77° W.L., as a Point of 
Communication 
 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

 
 
Call Sign E050196 
 
 
File No. SES-MFS-2011_________ 
 

 
 

APPLICATION TO MODIFY BLANKET EARTH STATION AUTHORITY1 
 

EchoStar 77 Corporation (“EchoStar 77”) hereby requests to modify its authority to 

operate 1,000,000 receive-only earth stations in the United States to receive Direct Broadcast 

Satellite (“DBS”) service from the nominal 77° W.L. orbital location allotted by the International 

Telecommunication Union (“ITU”) to Mexico.2  Specifically, EchoStar 77 seeks authority to add 

QuetzSat-1 – a new Mexican-licensed DBS satellite – as a point of communication at the 

                                                 
1 In addition to this application, EchoStar Broadcasting Corporation (“EBC”) is separately 
applying (1) to modify a number of its DBS feeder link earth station licenses (Call Signs 
E080058, E980174, E070014, and E980180) to enable EBC to provide emergency telemetry, 
tracking and control (“TT&C”) for the satellite and to uplink programming to the QuetzSat-1 
satellite; and (2) for Special Temporary Authority for its transmit/receive earth station (Call Sign 
E980005) to raise the orbit of QuetzSat-1.  DISH Operating L.L.C. is also applying to modify its 
blanket earth station license (Call Sign E090020) to add QuetzSat-1 as a point of 
communication. 

2 EchoStar Corporation was recently granted authority to assign its DBS blanket earth station 
license on a pro forma basis to its subsidiary, EchoStar 77.  See Radio Station Authorization, File 
No. SAT-ASG-20110228-00560 (granted May 26, 2011).  The pro forma assignment was 
consummated on May 26, 2011.  See Letter from Pantelis Michalopoulos, Counsel for EchoStar 
Corporation and EchoStar 77 Corporation, to Marlene H. Dortch, Secretary, FCC (June 3, 2011) 
filed in File No. SAT-ASG-20110228-00560. 
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nominal 77° W.L. orbital location.3  EchoStar 77 also requests, to the extent this will prove 

necessary, a waiver of Sections 25.215 and 25.210(i)(1) of the Commission’s rules4 to permit 

QuetzSat-1 to be operated with less than 30 dB cross-polarization isolation over certain small 

regions.  After successful launch, which is currently scheduled for August of this year, QuetzSat-

1 will provide DBS service to households in the United States and Mexico, pending grant of the 

appropriate authority.  Commercial service to points in the United States is currently scheduled 

to commence in October 2011, subject to grant of this application.   

For the reasons set forth herein, grant of this application will serve the public interest, 

will not cause any harmful interference, and is fully consistent with the Commission’s DISCO II 

policies.5    

I. BACKGROUND 

The nominal 77° W.L. orbital location is allotted to Mexico under the Region 2 

Broadcasting-Satellite Service (“BSS”) plan set forth in Appendices 30 and 30A to the 

international Radio Regulations.  Three satellites of EchoStar’s affiliate, EchoStar Satellite 

Operation Corporation – EchoStar 1, EchoStar 6, and EchoStar 8 – are currently operating at that 

nominal orbital location under Mexican authority.  

                                                 
3 As required under Section 25.137 of the Commission’s rules, EchoStar 77 is submitting with 
this application a Technical Annex (Attachment 2) and a Schedule S describing the physical and 
operational characteristics of the QuetzSat-1 satellite.   See 47 C.F.R. § 25.137.  EchoStar 77 is 
also requesting a partial waiver of the processing fees payable for this application.  See 
Attachment 3. 

4 47 C.F.R. §§ 25.215, 25.210(i)(1). 

5 See Amendment of the Commission’s Policies to Allow Non-U.S. Licensed Space Stations 
Providing Domestic and International Service in the United States, Report and Order, 12 FCC 
Rcd. 24094 (1997) (“DISCO II”). 
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The QuetzSat-1 satellite will supplement the service provided from the nominal 77° W.L. 

orbital location under a concession granted by Mexican authorities to QuetzSat, S. de R.L. de 

C.V. (“QuetzSat”), a Mexican company.6  QuetzSat has an arrangement with SES Latin America 

S.A. (“SES-LA”) and SES S.A (collectively, “SES”) to jointly exploit the 77° W.L. slot.  

QuetzSat-1 will operate under the control of QuetzSat and will provide service over 32 DBS 

transponders covering the continental United States (“CONUS”), Mexico and Central America.  

EchoStar 77 has contracted for the entire DBS service capacity of QuetzSat-1, which EchoStar 

77 will make available to its customers, DISH Network L.L.C. (“DISH”) and DISH Mexico, for 

Direct-to-Home (“DTH”) television service in the United States and similar services in Mexico.7   

II. THIS APPLICATION IS LEGALLY AND TECHNICALLY COMPLETE 

EchoStar 77 is hereby submitting all of the technical information required by Part 25 of 

the Commission’s rules8 in the accompanying Technical Annex (Attachment 2), Form 312, and 

Schedule S.  With respect to the geographic service requirements in Section 25.148(c) of the 

Commission’s rules,9 DBS service to Alaska and Hawaii is not technically feasible from the 77° 

                                                 
6 See Secretariat of Communications and Transportation Vice-Ministry of Communications, 
Concesion Para Ocupar La Posicion Orbital Geoestacionaria 77° Oeste Asignada al Pais y 
Explotar Sus Respectivas Bandas de Frecuencias 12.2 – 12.7 GHz y 17.3-17.8 GHz, Asi como 
los Derechos de Emision y Recepcion de Señales (granted February 2, 2005) (“77° W.L. BSS 
Concession”), filed in File No. SAT-STA-20080311-00068 (English translation). 

7 Redacted copies of the agreements between (1) EchoStar 77 and SES-LA, and (2) EchoStar 77 
and DISH Network are attached to this narrative as Attachments 1A and 1B, respectively.  
EchoStar 77 is also submitting a hard copy of the unredacted agreements with a request for 
confidential treatment of the unredacted materials. 

8 47 C.F.R. Part 25. 

9 Id. § 25.148(c). 
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W.L. orbital location, as the Commission recognized in granting EchoStar’s request for authority 

to transfer the EchoStar 8 satellite to QuetzSat for re-flagging under Mexican authority.10 

Waiver Requested.  The operation of the QuetzSat-1 satellite is consistent with the 

technical requirements of Part 25 of the rules in all but one respect — the cross-polarization 

isolation over certain small regions is 27 dB, which is less than the minimum 30 dB required by 

Sections 25.215 (for DBS) and 25.210(i)(1) (for Fixed-Satellite Service) of the Commission’s 

rules.11  Accordingly, EchoStar 77 hereby requests a waiver of Sections 25.215 and 25.210(i)(1) 

of the rules to the extent required. 

Commission rules may be waived if there is good cause to do so.12  Here, there is good 

cause, and the International Bureau has already granted similar waivers when the impact on 

neighboring satellite networks is negligible, and the only party suffering increased interference is 

the satellite operator itself.13  The Bureau explained in one case, “[l]icensees may use cross-

polarization isolation different from that specified for the Region 2 BSS Plan if they demonstrate 

                                                 
10 See Radio Station Authorization, File No. SAT-T/C-20090217-00026 (granted Sept. 17, 2010). 

11 47 C.F.R. § 25.215 (“Space station antennas operating in the Direct Broadcast Satellite Service 
must be designed to provide a cross-polarization isolation such that the ratio of the on-axis co-
polar gain to the cross-polar gain of the antenna in the assigned frequency band shall be at least 
30 dB within its primary coverage area.”); id. § 25.210(i) (“Space station antennas in the Fixed-
Satellite Service . . . must be designed to provide a cross-polarization isolation such that the ratio 
of the on axis co-polar gain to the cross-polar gain of the antenna in the assigned frequency band 
shall be at least 30 dB within its primary coverage area.”). 

12 See id. § 1.3; WAIT Radio v. FCC, 418 F.2d 1153 (D.C. Cir. 1969). 

13 DIRECTV Enterprises LLC, Order and Authorization, 20 FCC Rcd. 15778, 15779 ¶ 7 (2005) 
(waiving Section 25.215 when the cross-polarization isolation of DIRECTV 5’s DBS antennas 
was typically 27 dB over the satellite’s primary coverage area); see also EchoStar Satellite 
Operating Corporation, Order and Authorization, 21 FCC Rcd. 14780 ¶ 8 (2006) (“EchoStar 9 
Lower Ka-band Order”);  Star One S.A., Order, 19 FCC Rcd. 16334 ¶ 12 (2004); New Skies 
Satellites N.V., Order, 17 FCC Rcd. 10369 ¶ 19 (2002). 
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that such a difference does not result in interference to other operational or planned systems, 

including U.S. licensed systems.”14    

This is the case here.  All beams on QuetzSat-1 have cross-polarization performance that 

meets or exceeds 30 dB over most of the broadcast coverage area.  There are small regions, 

however, where the cross-polarization may reach, in the worst case, 27 dB.  The slight 3.0 dB 

shortfall creates insubstantial amounts of self-interference that have already been factored into 

the link budgets submitted with Schedule S.   

The shortfall will not create any interference to adjacent, co-frequency DBS orbital slots, 

the nearest of which is in excess of four degrees away at 72.7° W.L.  The shortfall will occur in 

small areas over the Northeast United States, which is on the edge of the usable coverage area, 

and accounts for approximately 2% of the service area.  Accordingly, consistent with past 

precedent, a waiver of Sections 25.215 and 25.210(i)(1) of the Commission’s rules is warranted 

here. 

III. GRANT OF THIS APPLICATION IS IN THE PUBLIC INTEREST 

The grant of this application is in the public interest because it will provide DISH with 

access to much needed DBS spectrum to provide service to the United States and will allow 

DISH to enhance service to the United States coverage from the nominal 77° W.L. orbital 

location.  QuetzSat-1 will add 32 DBS transponders (24 of which will be available to DISH) at 

the nominal 77° W.L. orbital location, substantially increasing DISH’s ability to provide service 

from that orbital location.     

This would result in a greater variety and quality of programming services available to 

U.S. consumers, including high definition (“HD”) television services.  It would allow DISH to 

                                                 
14 DIRECTV Enterprises LLC, 20 FCC Rcd. at 15779 ¶ 7. 
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compete more effectively with established cable operators in the multichannel video 

programming distribution market and respond to Commission requirements to provide more HD 

programming.   

IV. GRANT OF THIS APPLICATION WILL NOT CAUSE HARMFUL 
INTERFERENCE  

The grant of this application also will not present any significant risk of harmful 

interference to other U.S. and non-U.S. satellites.  There is no DBS orbital location in the 

vicinity of 77° W.L. that is assigned to the United States (the closest is 61.5° W.L.), and there 

will be no harmful interference from the operation of QuetzSat-1 at the nominal 77° W.L. orbital 

location with any satellites operating at the 72.5° W.L. and/or 82° W.L. DBS slots assigned to 

Canada.  There is an existing coordination agreement between Mexico and Canada addressing 

interference issues regarding the Mexican 77° W.L. orbital location, and EchoStar 77 

understands that QuetzSat will comply with that agreement and/or with any future coordination 

agreements.  Similarly, QuetzSat will operate QuetzSat-1 in full conformity with the 1996 

Mexican ITU modification over all points in Canada and the United States.  

V. GRANT OF THIS APPLICATION IS CONSISTENT WITH THE 
COMMISSION’S DISCO II POLICIES 

Under its DISCO II framework, the Commission evaluates whether the provision of 

service into the United States from a foreign-licensed satellite will serve the public interest.  The 

DISCO II analysis includes consideration of a number of factors, including the effect on 

competition in the United States; eligibility and operating requirements; spectrum availability; 

and national security, law enforcement, foreign policy, and trade concerns.15 As part of this 

                                                 
15 See DISCO II, 12 FCC Rcd. at 24107-72. 
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analysis, the Commission examines the “effective competitive opportunities” afforded to U.S. 

satellite operators in the home market of the foreign satellite seeking U.S. market access.16 

 The United States and Mexico have a bilateral agreement in place related to the provision 

of DTH service.17  Under DISCO II, such a bilateral agreement “acts as a gateway to, and a 

guarantee of, increased competition in the two countries at both ends of the agreement.”18  

Therefore, in cases such as this one, in which U.S. earth stations seek to communicate with a 

Mexican-flagged space station, the Commission assumes that the application would enhance 

competition and “no further market access analysis is required.”19 

Finally, EchoStar 77 has demonstrated compliance with the Commission’s eligibility and 

operating requirements,20 and there are no spectrum availability, national security, law 

enforcement, foreign policy, or trade concerns that would warrant treating this application 

differently from those previously granted by the Commission. 

                                                 
16 Id. at 24098 (“For satellites licensed by non-WTO Members and for all satellites providing 
Direct-to-Home (DTH), Direct Broadcasting Satellite (DBS), and Digital Audio Radio Services 
(DARS), we will examine whether U.S. satellites have effective competitive opportunities in the 
relevant foreign markets to determine whether allowing the foreign-licensed satellite to serve the 
United States would satisfy the competition component of the public interest analysis.”). 

17 See Agreement between the Government of the United States of America and the Government 
of the United Mexican States Concerning the Transmission and Reception from Satellites for the 
Provision of Satellite Services to Users in the United States of America and the United Mexican 
States (April 28, 1996); Article I and Protocol Concerning the Transmission and Reception of 
Signals from Satellites for the Provision of Direct-to-Home Satellite Services in the United 
States of America and the United Mexican States (November 8, 1996). 

18 DISCO II, 12 FCC Rcd. at 24157 ¶ 143. 

19 See EchoStar Satellite L.L.C., Order and Authorization, 21 FCC Rcd. 4077, 4080 ¶ 8 n.20 
(2006). 

20 See Technical Annex and Schedule S. 
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VI. CONCLUSION 

For the foregoing reasons, EchoStar 77 respectfully requests that the Commission grant 

this application to add QuetzSat-1, operating at 77° W.L. as a Mexican-licensed satellite, as a 

point of communication for EchoStar 77’s blanket earth station, and waive the cross-polarization 

requirements set forth in Sections 25.215 and 25.210(i)(1) of the Commission’s rules to the 

extent requested herein. 

 

Respectfully submitted, 

____________/s/___________________ 
Pantelis Michalopoulos 
Stephanie A. Roy 
L. Lisa Sandoval 
STEPTOE & JOHNSON LLP 
1330 Connecticut Avenue, N.W. 
Washington, D.C. 20036 
(202) 429-3000 
Counsel for EchoStar 77 Corporation 

 
 
 
 
July 7, 2011 
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ATTACHMENT 2 

 
Technical Information to Supplement Schedule S 

 
 

A.1 Scope 
 

This Attachment contains additional information required by Part 25 of the Commission’s rules 
that cannot be entered into the Schedule S submission. 

 
A.2 General Description of Overall System Facilities, Operations and Services  

[§ 25.114(d)(1)] 
 

A.2.1 General Description 
 

The QuetzSat-1 satellite will operate at the 77.00 W.L. orbital location 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) using the 32 frequencies licensed by the Administration of Mexico at this orbital 
location. The satellite uses the channel center frequencies and channel bandwidths described in 
the International Telecommunication Union’s Region 2 BSS Plan. The satellite will provide BSS 
services to Mexico, CONUS and Central America. 
 
The satellite uses dual circular polarization. Each transponder has a usable bandwidth up to 26 
MHz, and is operated using single or multiple Traveling Wave Tube Amplifiers (TWTAs) of 
150W output power: 
 

- A “High Power Transponder” uses 2 TWTAs, and  
- A “Super High Power Transponder” uses 3 TWTAs.  

 
The spacecraft carries a total of 84 payload TWTAs operated with 64 active/20 spares, or 57 
active/27 spares.  
 

Table A.2.2-1. QuetzSat-1 Frequency plan 
Channel 
Number 

Uplink Center 
Frequency, 
MHZ 

Polarization Downlink 
Center 
frequency, MHz 

Polarization 

1 17324 RHCP 12224 RHCP 
2 17338.58 LHCP 12238.58 LHCP 
3 17353.16 RHCP 12253.16 RHCP 
4 17367.74 LHCP 12267.74 LHCP 
5 17382.32 RHCP 12282.32 RHCP 
6 17396.9 LHCP 12296.9 LHCP 
7 17411.48 RHCP 12311.48 RHCP 
8 17426.06 LHCP 12326.06 LHCP 
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9 17440.64 RHCP 12340.64 RHCP 
10 17455.22 LHCP 12355.22 LHCP 
11 17469.8 RHCP 12369.8 RHCP 
12 17484.38 LHCP 12384.38 LHCP 
13 17498.96 RHCP 12398.96 RHCP 
14 17513.54 LHCP 12413.54 LHCP 
15 17528.12 RHCP 12428.12 RHCP 
16 17542.7 LHCP 12442.7 LHCP 
17 17557.28 RHCP 12457.28 RHCP 
18 17571.86 LHCP 12471.86 LHCP 
19 17586.44 RHCP 12486.44 RHCP 
20 17601.02 LHCP 12501.02 LHCP 
21 17615.6 RHCP 12515.6 RHCP 
22 17630.18 LHCP 12530.18 LHCP 
23 17644.76 RHCP 12544.76 RHCP 
24 17659.34 LHCP 12559.34 LHCP 
25 17673.92 RHCP 12573.92 RHCP 
26 17688.5 LHCP 12588.5 LHCP 
27 17703.08 RHCP 12603.08 RHCP 
28 17717.66 LHCP 12617.66 LHCP 
29 17732.24 RHCP 12632.24 RHCP 
30 17746.82 LHCP 12646.82 LHCP 
31 17761.4 RHCP 12661.4 RHCP 
32 17775.98 LHCP 12675.98 LHCP 
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The capacity of the mission is: 
  28 High Power Transponders operating at saturation, or 
  32 High Power Transponders operating at 0.7 dB Output Backoff. 
 
A.2.2 Frequency and Polarization Plan 
 
The frequency/polarization plan is the same as that described in ITU Appendices 30A and 30; 
see Table A.2.2-1.  This frequency information is also available in the Attached Schedule S.  
 
For normal operation the command carrier is received by the satellite on an “omni” antenna.  The 
Telemetry/Beacon carriers share communication antennas for normal operation.  Their 
frequencies are shown in Table A.2.2-2 below.  There are two command receivers at 17793.00 
MHz and one at 17797.50 MHz.  There are three dual Telemetry Transmitters ─ one at 
12692.0/12693.0 MHz and two at 12694.5/12698.5 MHz 
 

Table A.2.2-2. TT&C carrier frequencies 

Command carriers 

Name Frequency, 
MHz 

Polarization 

TC1 17797.00 RHCP 
TC2 17793.00 RHCP 
TC3 17793.00 RHCP 

Telemetry/Beacons 

TM1F1 12694.50 RHCP 
TM1F2 12698.50 RHCP 
TM2F1 12694.50 RHCP 
TM2F2 12698.50 RHCP 
TM3F1 12692.00 RHCP 
TM3F2 12693.00 RHCP 

 
 
A.2.3 Uplinks 
 
There are three feeder link sites: Cheyenne, WY, Gilbert, AZ, and Mexico City.  The receive 
antenna is configured with a single reflector and 4 dual-pol spot-beam feeds.  Table A.2.3-1 
shows key uplink antenna gain and G/T parameter.  
 
A.2.4 Downlinks  
 
Two broadcast beams in each polarization are used to provide all of the broadcast downlink 
channels in the North American region.  Table A.2.4-1 shows the values of key parameters of the 
2 beams used. 
 
All beams on the QuetzSat-1 satellite have cross-polarization performance over most of the 
broadcast coverage area on the uplink and on the downlink that meets or exceeds 30 dB.  There 
are small regions, however, where the cross-polarization performance is about 3 dB poorer, and a 
limited waiver is requested under Section 1.3 of the Commission’s rules, 47 C.F.R. § 1.3, to the 
extent necessary under 47 C.F.R. § 25.215 (for DBS) and 47 C.F.R. § 25.210(i)(1) (for Fixed-
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Satellite Service) to permit cross-polarization performance down to 27 dB in these regions.  
Operation with cross polarization down to 27 dB has a negligible impact to service from 
QuetzSat-1 and any other adjacent operators.   
 

Table A.2.3-1. Key uplink parameters 
Pol. Parameter Gilbert, AZ Cheyenne, WY Mexico City

LHCP Max antenna gain, dBi 44.65 44.94 43.21 
Max G/T, dB/K 12.77 13.04 9.6 

System Temp dBK 31.88 31.9 33.61 
RHCP Max antenna gain, dBi 44.68 44.9 43.21 

Max G/T, dB/K 12.19 12.44 9.19 
System Temp, dBK 32.49 32.46 34.02 

 
 

Table A.2.4-1 Maximum EIRP and transmit antenna gain values 
 

Antenna EIRP, dBW Antenna gain, dBi 
LHCP, East antenna 57.6 35.7 
RHCP, East antenna 57.5 35.6 
RHCP, West antenna 57.4 35.5 
LHCP, West antenna 57.5 35.6 

 
A.3  Space Station Antenna Gain Contours  

[§ 25.114(d)(3)] 
 
Space station communication transmit antennas will use two reflectors (“East” and “West”). 
Figures A.3-1 to A.3-10 of Appendix 1 of this document show typical QuetzSat-1 satellite 
transmit and receive antenna gain contours.   
 
The GXT versions of these patterns are embedded in the associated Schedule S submission. 
 
The uplink Saturating Flux Density (SFD) can be computed from the equation 
 
SFD = -82.8 – (G/T) dBW/m2 
 
when the Flux Control Attenuator is set to 10 dB. 
 
A.4 Services to Be Provided 
 
The satellite will provide a range of DBS services to tens of millions of small aperture receive-
only terminals. 
 
There will be one wideband digitally modulated carrier transmitted in each of the broadcast 
transponders, with either QPSK or 8PSK modulation.  Representative link budgets, including 
details of the transmission characteristics, performance objectives and earth terminal 
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characteristics are provided in the Schedule S submission and further described in Section A.4.2 
of this Attachment.   
 
A.4.1 Earth Stations 
 
The subscriber receive-only terminals to be used with this satellite will have effective antenna 
diameters of 45-75 cm, depending on the rain zone, number of feeds on the receive antenna, 
availability requirements, and subscriber’s geographical location. 
The feeder links will have antenna diameters of 9 meters or greater. 
 
A.4.2 Link Budgets 
 
Table A.4.2-1 shows link budgets for six representative modulation/coding schemes and typical 
EIRP values.    
 
 
A.5  TT&C Characteristics 
 [§ 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 QuetzSat-1 TT&C sub-system provides for communications during pre-launch, transfer 
orbit and on-station operations, as well as during spacecraft emergencies.  The TT&C sub-
system will operate (see Table A.2.2-2) at the edges of the uplink and downlink frequency ranges 
during all phases of the mission. 
 
During transfer orbit and on-station emergencies, the TT&C signals will be received and 
transmitted by the satellite using a combination of antennas that create a near omni-directional 
gain pattern.  During normal on-station operation, the TT&C signals will be received via a large-
coverage horn antenna on the Earth (+Z) face of the spacecraft.  During normal operation, 
transmit carriers (telemetry/beacons) will be transmitted through the downlink communication 
transmit antenna. 
 
Figures A.3-11 and 12 show the gain characteristics of the +Z horn antenna, and telemetry 
transmit antenna (same as Communication antenna). 
 
A summary of the TT&C sub-system characteristics is given in Table A.5-1. 
Tables A.5-2 and A.5-3 show typical Command carrier and Telemetry carrier link budgets.  
 
  



6 
 

Table A.4.2-1.  Link budgets 
Data Rate Kbps 25380.0 34077.5 35662.5 41215.5 44096.5 45322.0 
Transponder Bandwidth MHz 24.0 25.8 27.0 25.8 25.8 25.8 
Modulation: Number of Phases   4 4 4 8 8 8 
FEC (Turbo)    2/3  5/6  5/6  2/3  3/4  4/5 
Spectral efficiency   1.269 1.585 1.585 1.917 2.051 2.108 
Required Eb/N0 dB 2.70 3.70 3.70 4.40 4.90 5.30 
Noise (symbol rate) bandwidth KHz 20000.0 21500.0 22500.0 21500.0 21500.0 21500.0 
C/N required in IF BW dB 3.73 5.70 5.70 7.23 8.02 8.54 
Faded System Margin dB 0.3 0.3 0.3 0.3 0.3 0.3 
Excess bandwidth Factor   1.2 1.2 1.2 1.2 1.2 1.2 
Required Bandwidth MHz 24.0 25.8 27.0 25.8 25.8 25.8 
Allocated Bandwidth MHz 24.0 25.8 27.0 25.8 25.8 25.8 
Uplink frequency MHz 17300.0 17300.0 17300.0 17300.0 17300.0 17300.0 
Downlink frequency MHz 12200.0 12200.0 12200.0 12200.0 12200.0 12200.0 
                
Uncompensated U/L Fade dB 0.0 0.0 0.0 0.0 0.0 0.0 
TxES+ antenna gain dBW 65.0 65.0 65.0 65.0 65.0 65.0 
TxES+ antenna input power dBW 10.0 10.0 10.0 10.0 10.0 10.0 
Uplink loss dB 209.2 209.2 209.2 209.2 209.2 209.2 
Sat. G/T dB 9.0 9.0 9.0 9.0 9.0 9.0 
Uplink C/I(aggregate) dB 25.0 25.0 25.0 25.0 25.0 25.0 
Uplink C/N(thermal) dB 30.4 30.1 29.9 30.1 30.1 30.1 
Uplink C/N  dB 30.4 30.1 29.9 30.1 30.1 30.1 
                
Adjacent satellite #1 C/I(up+dn) dB 20 20 20 20 20 20 
Adjacent satellite #2 C/I(up+dn) dB 20.0 20.0 20.0 20.0 20.0 20.0 
Aggregate C/I dB 17.0 17.0 17.0 17.0 17.0 17.0 
                
RxES* ant dia m 0.5 0.5 0.5 0.5 0.5 0.5 
ES Tsys K 120 120 120 120 120 120 
RxES* G/T dB/K 13.5 13.5 13.5 13.5 13.5 13.5 
Min C/N Down dB 4.3 6.4 6.4 8.1 9.0 9.6 
XPDR SAT EIRP dBW 53.6 53.6 53.6 53.6 53.6 53.6 
CXR EIRP dBW 53.6 53.6 53.6 53.6 53.6 53.6 
Clear sky Downlink C/N dB 17.1 16.8 16.6 16.8 16.8 16.8 
SatLon deg (East) -77 -77 -77 -77 -77 -77 
RxES* LON deg (East) -98.5 -98.5 -98.5 -98.5 -98.5 -98.5 

LAT 
deg 

(North) 29.4 29.4 29.4 29.4 29.4 29.4 
DL Free space loss dB 205.6 205.6 205.6 205.6 205.6 205.6 
                
Margin to Min C/N down dB 12.8 10.4 10.2 8.7 7.8 7.2 

 + Transmit earth station 
 * Receive earth station 
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Table A.5-1.  TT&C Performance Characteristics 
Command Modulation PCM/BPSK/FM 
Command/Ranging Frequencies See Table A.2.2-2 
Uplink Flux Density Between -90 and -78 dBW/m² during normal 

on-station mode. 
Satellite Receive Antenna Types “Pseudo-omni” antenna during transfer orbit 

and on-station emergencies;  
Large-coverage horn antenna during on-
station mode.  

Polarization of Satellite Receive 
Antennas 

RHCP* for pseudo-omni antenna;  
RHCP* for large-coverage horn antenna.  

Peak Deviation (Command/Ranging) ± 400 kHz 
Command receiver input dynamic range -60 to -112 dBm 
Telemetry/Ranging Frequencies See Table A.2.2-2 
Satellite Transmit Antenna Types Pseudo-omni antenna during transfer orbit and 

on-station emergencies;  
Shaped reflector communications antenna 
during on-station mode. 

Polarization of Satellite Transmit 
Antennas. VP 

RHCP* for pseudo-omni antennas;  
RHCP* for shaped reflector antenna 

*  Polarization can be reversed to the opposite pole. 
+  Pseudo-omni antennas would be omnidirectional but for certain null spots 

 
Table A.5-2. Typical Command Carrier Link Budget 

    

Edge of 
Coverage 

(EOC) Max Flux Density 
Flux Density at satellite receive antenna 
input dBW/m2 -90 -78 
Transmit Earth station EIRP dBW 71 83 
Spacecraft G/T [gain over temperature] dB/K -33.5 -28 
Frequency GHz 17.797 17.797 
Isotropic area dB-m2 46.46 46.46 
Sat/C receive antenna gain(EOC/Peak) dBi -2.5 3 
Input losses(total) dB -2.86 -2.86 
Input power level dBm -111.82 -94.32 
Command threshold/maximum operating 
command threshold dBm -112 -60 
Margin dB 0.18 34.32 
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Table A.5-3. Typical Telemetry Carrier Link Budget 

    
Min 
EIRP Max EIRP 

Frequency GHz 12.6985 12.6985 
Transmit power (satellite) dBW -4 -2.85 
Transmit losses  dBW -7.88 -7.62 
Antenna gain dBi 22.4 34.85 
EIRP [Equivalent isotropically radiated 
power] dBW 10.52 24.38 
EIRP spec (min/max)  dBW 10 25 
Link loss dB -206.13 -206.13 
Rain loss dB 8 8 
Predicted EIRP dBW 10 25 
RxES* G/T  dB/K 38.12 38.12 
Boltzmann's constant dBW/K-Hz -228.6 -228.6 
Downlink C/No dB-Hz 62.59 77.59 
EIRP margin dB 0.5 0.6 

 * Receive earth station 

A.6 Satellite Transponder Frequency Responses 

 [§ 25.114(c)(4)(vii)] 
 
The predicted worst case receive and overall channel filter response performance is given in 
Table A.6-1 below. Table A.6-2 shows Input section Narrow-band Out-of-band response.  

 
Table A.6-1 Typical Receiver and Overall Filter Responses (In-band) 

Frequency offset from 
channel center 

Max. p-p gain variations 
Receive Overall 

CF±6.0 MHz 0.3 0.45 
CF±7.7 MHz 0.45 0.67 
CF±9.6 MHz 0.61 0.90 
CF±12 MHz 1.52 1.92 
CF±13 MHz 2.93 3.43 

 
 

A.6-2 Narrow-Band Receive Out-of-Band Response 
Offset from center frequency Maximum response, dB 

CF±16.5 MHz -3 
CF±29.2 MHz -30 
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A.7  Cessation of Emissions 

 [§ 25.207] 
 
Each active satellite transmission chain (channel amplifiers and associated LTWTA) can be 
individually turned on and off by ground telecommand, thereby causing cessation of emissions 
from the satellite, as required. 
 
A. 8 ITU Filing 
 
 Table A.8-1 shown below provides ITU filing information.  
 

Table A.8-1 ITU QuetzSat-1 Filings 

Satellite name 
Date of 
receipt 

ssn_ref 
ssn_
no

Part/ 
Art.

WIC/IFIC 
(ific.mdb)

WIC/IFIC 
date 

 QUETZSAT-77  18.10.2006 
 AP30-
30A/E 

 434  A*  2590  20.03.2007

 QUETZSAT-77  18.10.2006 
 AP30-
30A/E 

 434  D  2604  02.10.2007

 QUETZSAT-77  24.06.2009 
 AP30-
30A/E 

 434  B*  2658  01.12.2009

*Part A and B publication are attached in Appendix 2 of this document. 
 

A.9  Interference Analysis 

[§ 25.214(d)(13)] 
 
In accordance with ITU Regulations in Appendix 30, § 4.2.16, agreement has been reached with 
the administrations of Canada, The United Kingdom, The Netherlands and the USA, which made 
comments and with which agreement was therefore necessary regarding the final characteristics 
of the frequency assignments.  In accordance with § 4.2.19, the Bureau has published Special 
Section Reference AP30-30A/E/434 Part B in BR IFIC 2658 showing the final characteristics 
together with the names of any administrations with respect to the provisions of Article 4 that 
have been successfully applied. The frequency assignments concerned now enjoy the same status 
as those appearing in the Region 2 Plan and are considered as frequency assignments in 
conformity with the Plan.  
 
Because of large orbital separation between Broadcasting Satellites, TT&C coordination with 
neighboring BSS satellites is generally not required. However, SES routinely exchanges TT&C 
carrier information with neighboring satellite operators (EchoStar, Telesat, and DIRECTV) and 
conducts operational coordination if needed.  
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A.10  Compliance to other ITU regulations 
 
QuetzSat-1 either complies with the ITU regulations dealing with OEPM, Power Flux-Density, 
Fixed Services, FSS, and others, or has coordinated with other Administrations, as explained 
above. 
 
A.11 Orbital Debris Mitigation Plan 
 
A.11.1 Spacecraft Hardware Design 
 
The QuetzSat operator has assessed and minimized the amount of debris released during normal 
operations.  The satellite was designed to minimize debris generated after separation from the 
launch vehicle and to cause no debris during normal on-station operations.  All pyrotechnic 
devices onboard the satellite have been designed to retain all physical debris.  The possibility of 
collisions with debris or micrometeoroids smaller than one centimeter was taken into account 
and the design of the spacecraft limits the effects of such collisions through the use of shielding, 
placement of components and the use of redundant systems to maintain spacecraft control.  In 
addition, all sources of stored energy are located within the body of the spacecraft, providing 
protection from orbital debris.    
 
A.11.2 Minimizing Accidental Explosions 
 
The QuetzSat-1 propulsion system can vent its oxidizer and hydrazine tanks, and also vent the 
helium tanks following the transfer orbit.  All tanks will be fully vented before deorbiting. 
 
During and after the operational life time, the risk of burst is mitigated to a negligible level for 
the following reasons. 
 

1. The remaining pressure in the Helium tanks (29.5 bar max) is significantly lower than the 
design burst pressure (414 bars) and the actual measured burst pressure (508.8 bars 
reached during qualification test); a margin of 1725% with respect to the qualification 
test and almost 1400% over the design.  
 
Furthermore, the main parameter, which can increase the pressure, is the temperature: to 
get the tanks to a pressure above the design rupture pressure (414 bars), the tank 
temperature would have to increase to above 4350°C (5470°C for real burst pressure), 
whereas thermal analysis guarantees operating temperature lower than 32° C; a margin of 
1400% (degK comparison) with respect to the qualification, and 1780% with respect to 
actual burst pressure. 
 
These margins of the actual pressure and temperature versus either the design or 
qualification limits indicate that that there is no risk of rupture.    

 
2. Design of “He” tanks: the tank is designed on a “leak before burst” basis, meaning that 

the tanks are designed to release He without catastrophic failure.  It is made of a titanium 
liner and overwrapped with carbon fiber. 
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So whatever the cause of the unexpected loss of pressure the tank will leak but not burst, 
in such a way that it will not generate debris.  
 

3. In addition, He tanks are surrounded by panels in the satellite that protect them from 
thermal flux and external debris. 

 
Based on the above technical design considerations, there is no risk of debris due to burst of any 
tanks on the satellite, from the initial transfer orbit after launch, through the satellite disposal.   
 

A.11.3 Safe Flight Profiles 

 
In considering current and planned satellites that may have a station-keeping volume that 
overlaps the QUETZSAT-1 satellite, the QuetzSat operator 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 in the 
vicinity of 77° W.L. have also been reviewed.   
 
The ECHOSTAR-4 satellite currently operates at 76.85° W.L.  The ECHOSTAR-6 satellite 
currently operates at 76.95° W.L.  The ECHOSTAR-1 satellite currently operates at 77.15° W.L. 
The ECHOSTAR-8 satellite currently operates at the 77.05° W.L. location.  In order to 
accommodate QUETZSAT-1 at the 77° W.L. cluster, a series of relocations will be requested for 
approval.  ECHOSTAR-4 is planned to be deorbited subject to receiving certain approvals.  Once 
ECHOSTAR-4 is deorbited, ECHOSTAR-8 will be relocated to 76.85° W.L., leaving 77.05° 
W.L. open for QUETZSAT-1.  This will be a temporary location until ECHOSTAR-8 is 
permanently relocated to a different orbital location outside of the 77° W.L. cluster subject to 
receiving Commission approval.  Once ECHOSTAR-8 is relocated, ECHOSTAR-6 will be 
moved to 76.9° W.L. and QUETZSAT-1 will be relocated to its final location at 77.0° W.L. 
 
The orbital locations for operational satellites, authorized satellites and satellites for which there 
are pending (or future) applications before the Commission in the vicinity of 77° W.L. are 
summarized below: 

 The ECHOSTAR-1 satellite will operate at 77.15° W.L. with an east-west station-

keeping tolerance of ±0.05°. 

 The QUETZSAT-1 satellite will operate at 77.05° W.L. with an east-west station-keeping 

tolerance of ±0.05°. 

 The ECHOSTAR-6 satellite will operate at 76.95° W.L. with an east-west station-

keeping tolerance of ±0.05°. 

 The ECHOSTAR-8 satellite will operate at 76.85° W.L. with an east-west station-

keeping tolerance of ±0.05°. 
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 The ECHOSTAR-4 satellite will be deorbited from the 76.85° W.L. location. 

Of these, only the three locations immediately adjacent to 77.05° W.L. need be considered (i.e., 
76.85° W.L., 76.95° W.L. and 77.15° W.L.).  Given the east-west station-keeping of the current 
and future adjacent satellites, there is no possibility of any station-keeping volume overlap with 
these and the QUETZSAT-1 satellite. 
 
There are numerous FSS and BSS networks filed with the ITU in the vicinity of 77° W.L.  
Several of these were filed on behalf of the operational and planned satellites listed above.  For 
the remaining ones, the QuetzSat operator can find no evidence that they are being constructed. 
 
Based on the preceding, QuetzSat and SES understand that Special Temporary Authority and 
permanent modifications (as required) will be filed shortly after QUETZSAT-1’s application has 
been filed to allow the above-mentioned satellites to operate within the relevant station-keeping 
volumes. 
 

A.11.4 Post Mission Disposal Plan  

 
At the end of the operational life of the QuetzSat-1 satellite, QuetzSat will maneuver the satellite 
to a disposal orbit with a minimum perigee of 350 km above the normal GSO operational orbit.  
This proposed disposal orbit altitude exceeds the minimum altitude derived from the following 
calculation, as required in § 25.283: 
 
Total Solar Pressure Area “A” = 115 m² 
“M” = Dry Mass of Satellite = 2430 Kg 
“CR” = Solar Pressure Radiation Coefficient (worst case) = 1.3 
 
Therefore, the Minimum Disposal Orbit Perigee Altitude: 
 
        = 235 km + 1000 x CR x A/m 
 
        = 235 km + 1000 x 1.3 x 115 / 2430 
 
        = 296.5 km 
 
        = 296.5 km above GSO (35,786 km) 
 
Thus, the designed disposal orbit of 300 km above GSO exceeds the required minimum by a 
margin of 3.5 km.  Maneuvering the satellite to the disposal orbit will require 29 kg of 
propellant, and this quantity of fuel, taking account of all fuel measurement uncertainties, will be 
reserved to perform the final orbit raising maneuvers. 
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CERTIFICATION OF PERSON RESPONSIBLE FOR PREPARING 
ENGINEERING INFORMATION 

 
        I, Krish Jonnalagadda, hereby certify under penalty of perjury that I am the technically 
qualified person responsible for preparation of the technical information contained in the 
foregoing exhibit; that I am familiar with the technical requirements of Part 25; and that I either 
prepared or reviewed the technical information contained in the exhibit and that it is complete 
and accurate to the best of my knowledge, information and belief.  
 
 

________/s/____________________ 
Krish Jonnalagadda 

                                                Manager, Satellite Market Development  
                                               SES Americom, Inc. 
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Fig. A.3-1 Satellite Transmit antenna gain and EIRP patterns 
East antenna, Channel 16, LHCP 

Maximum EIRP: 57.5 dBW, Maximum antenna gain: 35.6 dBi 
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Fig. A.3-2 Typical Satellite Transmit antenna gain and EIRP patterns 
East antenna, Channel 17, RHCP 

Maximum EIRP: 57.5 dBW, Maximum antenna gain: 35.6 dBi 
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Fig. A.3-3 Typical Satellite Transmit antenna gain and EIRP patterns 
West antenna, Channel 15, RHCP 

Maximum EIRP: 57.3 dBW, Maximum antenna gain: 35.5 dBi 
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Fig. A.3-4 Typical Satellite Transmit antenna gain and EIRP patterns 
West antenna, Channel 18, LHCP 

Maximum EIRP: 57.1 dBW, Maximum antenna gain: 35.2 dBi 
 
 

-30-30

-30

-30

-30

-30

-30

-30

-30

-30

-30

-30

-30

-30

-30

-30

-30

-30

-30

-30

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-15

-15

-15

-15

-15

-15

-10

-10

-10

-10

-8

-8

-8

-8

-6

-6

-6-6

-6

-6

-4

-4
-4

-4

-4

-2

-2

57.10

F
T

-8.00 -6.00 -4.00 -2.00 0.00 2.00 4.00
Theta*cos(phi) in Degrees

-2.00

0.00

2.00

4.00

6.00

8.00

T
h

e
ta

*sin
(p

h
i) in

 D
e

g
re

e
s



19 
 

Fig. A.3-5. Typical Satellite Receive antenna gain pattern for uplink beam from Cheyenne (WY) 
LHCP, Maximum G/T: 13.0 dB/K, Maximum antenna gain: 44.9 dBi 

 

 
  

-30

-30

-30

-30

-30

-30

-30

-30

-30

-30

-30-30

-30

-30
-30

-30

-30

-30

-30

-30

-30

-30

-20

-20

-20

-20

-20

-20

-15

-15

-15

-15

-10

-10

-10

-8 -6

-4

-2

44.94

F
T

-8.00 -6.00 -4.00 -2.00 0.00 2.00 4.00
Theta*cos(phi) in Degrees

-2.00

0.00

2.00

4.00

6.00

8.00

T
h

e
ta

*sin
(p

h
i) in

 D
e

g
re

e
s



20 
 

Fig. A.3-6. Typical Satellite Receive antenna gain pattern for uplink beam from Gilbert (AZ) 
LHCP, Maximum G/T: 12.8 dB/K, Maximum antenna gain: 44.65 dBi 
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Fig. A.3-7. Typical Satellite Receive antenna gain pattern for uplink beam from Mexico City 
LHCP, Maximum G/T: 9.6 dB/K, Maximum antenna gain: 43.2 dBi 
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Fig. A.3-8. Typical Satellite Receive antenna gain pattern for uplink beam from Cheyenne (WY) 
RHCP, Maximum G/T: 12.4 dB/K, Maximum antenna gain: 44.9 dBi 
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Fig. A.3-9. Typical Satellite Receive antenna gain pattern for uplink beam from Gilbert (AZ) 
RHCP, Maximum G/T: 12.2 dB/K, Maximum antenna gain: 44.7 dBi 
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Fig. A.3-10. Typical Satellite Receive antenna gain pattern for uplink beam from Mexico City 
RHCP, Maximum G/T: 9.2 dB/K, Maximum antenna gain: 43.2 dBi 
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Fig. A.3-12 Telemetry  antenna gain and EIRP patterns 
West antenna, RHCP, Maximum EIRP: 24.4 dBW,  

Maximum antenna gain: 34.9 dBi. Note that Telemetry carrier uses  
communication antenna for normal operations  
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Redacted Copy of the Agreement Between EchoStar 77 and SES-LA 





















































































































 
 
 
 
 
 
 
 
 

Attachment 1B 
Redacted Copy of the Agreement Between EchoStar 77 and DISH Network 
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