ECHOSTAR-15

ATTACHMENT A

Technical Information to Supplement Schedule S

Al Scope

This attachment contains the information require& [25.114(c) and other sections of Part 25 of

the Commission’s rules that cannot be enteredtimdchedule S software.

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

The ECHOSTAR-15 satellite currently serves as aorbit spare at 61.65° W.L. and is nominally
collocated with ECHOSTAR-16 which is authorized dperate at 61.5° W.L. on channels 1
through 32, as defined by the ITU’s Region 2 BS&hPunder Commission license (for channels
3 through 32) and special temporary authorizationdhannels 1 and 2) EchoStar currently has
Commission authorization only to conduct telemettsacking and command (“TT&C”)
operations with the ECHOSTAR-15 satellite at 61.8A1..> EchoStar now seeks Commission
authorization to operate on channels 1 througha82jefined by the ITU’s Region 2 BSS Plan,
and at the 61.65° W.L. location. Such operatitwsyever, will be limited to only those channels
not used on ECHOSTAR-16 or other authorized segellat the nominal 61.5° W.L. orbital
location, such that the same channel will not kel smultaneously on more than one authorized

satellite at that nominal orbital location.

! See EchoStar Satellite Operating Corder and Authorization, 27 FCC Rcd 7138, 11 1@B 2012);

EchoStar, Stamp Grant, File No. SAT-STA-20180706510(granted Aug. 23, 2018).
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On the downlink, the satellite employs a wide-dread beam that will serve CONUS and Puerto
Rico. The satellite will be operated on selectncieds within the designated band in “super-high-
power” mode producing a peak downlink EIRP of 58BW. Two receive spot beams are used
for feeder link purposes. These spot beams atereghover EchoStar’s feeder link earth station

facilities located in Cheyenne, WY and Gilbert, AZ.

A.3 TT&C Characteristics

As explained above, EchoStar currently has Comomssiuthorization to conduct TT&C
operations with the ECHOSTAR-15 satellite at 61.8&%.. The technical characteristics of the
TT&C operations have not changed and therefore TTi&€Ehnical information is not being

repeated herein or in the associated Schedulen® for

A.4 ITU Filing for ECHOSTAR-15

The ECHOSTAR-15 satellite network will operate untlee yet-to-be-fled USABSS-49 ITU
network. The materials of the ITU filing will baulsmitted to the Commission separately for
submission to the ITU.

A.5 Interference Analyses

The analyses of the ECHOSTAR-15 satellite netwoitk wespect to the limits in Annex 1 to
Appendices 30 and 30A are given in Appendices 12atwl this document. The results of these

analyses are discussed below.

Appendix 1 shows that the ECHOSTAR-15 satellitevoek meets the ITU criteria in Annex 1 to

Appendix 30, and so no coordination is requiredegex with respect to certain adjacent Region 2

Z  SeeSAT-AMD-20151221-00084.



BSS networks. The affected foreign administratiaresthe UK and the Netherlands. The results

are summarized below for each of these adminietrati

A.6

The UK has four INTELSAT KUEXT 304.5 networkise(, all four have the same name)
at 55.5° W.L. and each is deemed to be affectatheA 1 of Appendix 1 states only the
worst-case OEPM degradation caused to all four owsy collectively. Intelsat does not
currently operate a satellite with a BSS payloa8%5° W.L., but nonetheless,
coordination with Intelsat will be required in orde enter the USABSS-49 network into

the Region 2 Plan.

The UK’s USAT-67W network is deemed to be affectdthis network is required to
coordinate with USA BSS networks at 61.5° W.L. fEhis no BSS satellite operational
at 67° W.L.

The Netherlands has two networks at 58° W.L. thatd@emed to be affected. Both
these networks are required to coordinate with B&S networks at 61.5° W.L. There

is no BSS satellite operational at 58° W.L.

Orbital Debris Mitigation Plan

Orbital debris mitigation information has not ma#y changed since the last filing in IBFS File
No. SAT-AMD-20151221-00084.
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submitted in this application and that it is conpland accurate to the best of my knowledge and
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Telecomm Strategies Canada, Inc.
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APPENDIX 1 TO ATTACHMENT A

All interference analyses for the ECHOSTAR-15 ditdelvere performed against the networks
that were published as of IFIC 2873. The analgsssimed the satellite transmits across all 32
BSS channels simultaneously and with each dowmlimknnel transmitting maximally in “super-

high-power” modei(e., worst case interference assumptions).

Analysis of ANNEX 1 of Appendix 30

1 Limits for the interference into frequency assigments in conformity with the
Regions 1 and 3 Plan or with the Regions 1 and 3dtior into new or modified
assignments in the Regions 1 and 3 List

Does not apply to the Region 2 Plan.

2 Limits to the change in the overall equivalent potection margin for frequency
assignments in conformity with the Region 2 plan

With respect to 8§ 4.2.3 ¢) of Article 4, an adntnaison in Region 2 is considered as being
affected if the overall equivalent protection mafgcorresponding to a test point of its entry in
the Region 2 Plan, including the cumulative eft#cany previous modification to that Plan or
any previous agreement, falls more than 0.25 dBwed dB, or, if already negative, more
than 0.25 dB below the value resulting from:

— the Region 2 Plan as established by the 1983e&zente; or

— a modification of the assignment in accordandé wiis Appendix; or
— anew entry in the Region 2 Plan under Articl®d,;

— any agreement reached in accordance with thiseAgx. wrc-03)

An MSPACE analysis was performed utilizing the Reg2 BSS Plan as contained in IFIC 2873
and using the characteristics of the USABSS-49 $atellite network. The results of the analysis
are shown in Annex 1 to this Appendix.

2 For the definition of the overall equivalent mation margin, see § 1.11 of Annex 5.
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3 Limits to the change in the power flux-density toprotect the broadcasting-
satellite service in Regions 1 and 2 in the band 2212.5 GHz and in Region 3 in
the band 12.5-12.7 GHz

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

147 dB(WI/(f- 27 MHz)) for @ <6<0.23°
—135.7+17.74 logf dB(WI/(m - 27 MHz)) for 0.28 <6<2.0°
-136.7+1.664 dB(W/( - 27 MHz)) for 2.0 <6<3.59°
—-129.2+25logé dB(WI/(m - 27 MHz)) for 3.59<60<10.57°
-103.6  dB(W/(fn 27 MHz)) for 10.57<8

where @ is the minimum geocentric orbital separation ingaees between the wanted and
interfering space stations, taking into account thespective East-West station-keeping
accuracies. (WRc-03)

The GIMS PFD tool was used to assess compliandethig Section. Using the antenna gain
contours and maximum power level of the ECHOSTARsAtellite, the GIMS PFD tool showed
that no administrations are affected. Therefdre ECHOSTAR-15 satellite is compliant with
this Section.

4 Limits to the power flux-density to protect the errestrial services of other
administrations®s 3% %

With respect to § 4.2.3 d) of Article 4, an adntnaison in Region 1, 2 or 3 is considered as
being affected if the consequence of the proposmitification to an existing assignment in the
Region 2 Plan is to increase the power flux-densityving on any part of the territory of that
administration by more than 0.25 dB over that réagl from that frequency assignment in the
Region 2 Plan at the time of entry into force @& Einal Acts of the 1985 Conference. The same

2 See § 3.18 of Annex 5.
% In the band 12.5-12.7 GHz in Region 1, thesetsiraie applicable only to the territory of admirasions
mentioned in N0s5.494and5.496

31 See ResolutioB4.
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administration is considered as not being affectedhe value of the power flux-density
anywhere in its territory does not exceed the Breipressed below.

With respect to § 4.1.1d) or § 4.2.3 d) of Artidlean administration in Region 1, 2 or 3 is
considered as being affected if the proposed neig@ament in the Regions 1 and 3 List, or if
the proposed new frequency assignment in the R&Rian, would result in exceeding a power
flux-density, for any angle of arrival, at any pbon its territory, of:

~148  dB(W/(R[A kHz)) for f<5°
~148 + 0.5 8- 5) dB(W(R /4 kHz) for 5° <6<25°
~138  dB(W/(R/A kHz)) for 25° <6<90°

where@represents the angle of arrivalwrc-03)

The GIMS PFD tool was used to assess compliandethig Section. Using the antenna gain
contours and maximum power level of the ECHOSTARsAtellite, the GIMS PFD tool showed
that the PFD limits are exceeded over a portioGarfada only. However, 4.2.3 d) of Article 4
of Appendix 30 states that the above PFD limitdyafgpcountries not having frequency
assignments in the broadcasting-satellite sermitled channel concerned. Since Canada is
assigned all 32 channels in the Plan, the abovelirfiS are not applicable to Canada.
Accordingly, the ECHOSTAR-15 satellite network anapliant with this Section.

5 (Not used.)

6 Limits to the change in the power flux-dengy of assignments in the Regions 1
and 3 Plan or List to protect the fixed-satellite srvice (space-to-earth) in the
band 11.7-12.2 GHZ in Region 2 or in the band 12.2-12.5 GHz in Regio, and
of assignments in the Region 2 plan to protect thiexed-satellite service (space-
to-earth) in the band 12.5-12.7 GHz in Region 1 anoh the band 12.2-12.7 GHz
in Region 3

With respect to § 4.2.3 €), an administration is\sidered as being affected if the proposed
modification to the Region 2 Plan would result miacrease in the power flux-density over any
portion of the service area of its overlapping neqcy assignments in the fixed-satellite service
in Region 1 or 3 of 0.25 dB or more above that Itesy from the frequency assignments in the
Region 2 Plan at the time of entry into force @& Eanal Acts of the 1985 Conference.

32 Including assignments operating under 5ld.85
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With respect to § 4.1.1 e) or 4.2.3 e) of Articlead administration is considered as not being
affected if the proposed new or modified assignnmetite Regions 1 and 3 List, or if a proposed
modification to the Region 2 Plan, gives a powear-tlensity anywhere over any portion of the
service area of its overlapping frequency assigrimanthe fixed-satellite service in Region 1, 2
or 3 of less than:

-186.5 dB(W/(f 40 kHz)) for 06 <0.054°
~164.0+17.74 logé dB(W/(rf - 40 kHz)) for 0.0548 9 <2.0°
-165.0+1.664 dB(W/(m - 40 kHz)) for 2.0° 6<3.59°
—-157.5+25logé dB(WI/( - 40 kHz)) for 3.5 6<10.57°
-131.9 dB(W/(fm 40 kHz)) for 10.57¢ 6

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

The ECHOSTAR-15 satellite causes lower PFD leveds all territories in Regions 1 and 3
than those caused by USA Original Plan networksimaliy at 61.5°W and therefore the
ECHOSTAR-15 satellite is compliant with this Seatio

7 Limits to the change in equivalent noise temperate to protect the fixed-
satellite service (earth-to-space) in Region 1 frormodifications to the Region 2
plan in the band 12.5-12.7 GHz

With respect to 8§ 4.2.3 e) of Article 4, an adntmatson of Region 1 is considered as being
affected if the proposed modification to the Reddtian would result in:

— the value o4T/T resulting from the proposed modification is as¥ than the value of
AT/T resulting from the assignment in the Regionah Rs of the date of entry into force of
the Final Acts of the 1985 Conference; and

— the value odT/T resulting from the proposed modification excegth,
using the method of Appendix 8 (Case Ijvrc-03)

From a review of the available ITU space networtadases there are no assignments registered
in the Earth-to-space direction in the frequenaybd2.5-12.7 GHz. Therefore, no Region 1
space stations can be affected and hence the ECAR35% satellite is compliant with this
Section.
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Annex 1

ECHOSTAR-15 (USABSS-49) at 61.65° W.L. MSPACE Redsl

Orbital Max. OEPM
Admin Position Network Degradation
(W) (dB)
G 55.5 INTELSAT KUEXT 304.5 1.015
G 67.0 USAT-67W 1.007
HOL 58.0 NSS-BSS 58W 3.940
HOL 58.0 NSS-BSS-G2 58W 3.008
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APPENDIX 2 TO ATTACHMENT A

Analysis of ANNEX 1 of Appendix 30A

1 (SUP - WRC-2000)
2 (SUP - WRC-2000)
3 Limits to the change in the overall equivalent potection margin with respect to

frequency assignments in conformity with the Regior2 feeder-link
plan®*  (WRC-2000)

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

— the feeder-link Plan as established by the 1988f€rence; or
— a maodification of the assignment in accordandé wiis Appendix; or
— anew entry in the feeder-link Plan under Artié|eor

— any agreement reached in accordance with this eAdx except for Resolution 42
(Rev.WRC-03). wRrc-03)

The MSPACE results are provided in Annex 1 to Amgjred.

% with respect to § 3 the limit specified relatestte overall equivalent protection margin calculaite

accordance with § 1.12 of Annex 3.

3 For the definition of the overall equivalent prdten margin, see § 1.11 of Annex 5 to Appengilx
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4 Limits to the interference into frequency assignmants in conformity with the
Regions 1 and 3 feeder-link Plan or with the Regianl and 3 feeder-link List or
proposed new or modified assignments in the Regiods and 3 feeder-link
list (WRC-03)

Does not apply to the Region 2 Plan.

5 Limits applicable to protect a frequency assignmd in the bands 17.3-18.1 GHz
(Regions 1 and 3) and 17.3-17.8 GHz (Region 2) taeceiving space station in
the fixed-satellite service (earth-to-space)

An administration in Region 1 or 3 is consideredasg affected by a proposed modification in
Region 2, with respect to § 4.2.2 a) or 4.2.2 bAdifcle 4, or an administration in Region 2 is
considered as being affected by a proposed newodlified assignment in the Regions 1 and 3
feeder-link List, with respect to § 4.1.1 c) ofiéleé 4, when the power flux-density arriving at
the receiving space station of a broadcasting-fitedleeder-link would cause an increase in the
noise temperature of the feeder-link space statwich exceeds the threshold valueZdt/T
corresponding to 6%, wher&lT/T is calculated in accordance with the methodegivn
Appendix 8, except that the maximum power denggehertz averaged over the worst 1 MHz
are replaced by power densities per hertz averamest the necessary bandwidth of the feeder-
link carriers. wrc-03)

The analysis shows that there are no affected Relgar Region 3 networks. Therefore, the
ECHOSTAR-15 satellite network is compliant withstldection.

6 Limits applicable to protect a frequency assignmd in the band 17.8- 18.1 GHz
(Region 2) to a receiving feeder-link space statiom the fixed-satellite service
(earth-to-space) (WRC-03)

Does not apply to the Region 2 Plan.
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