TECHNICAL APPENDIX

SES-15 AT 129.15W.L.

1.0 Overall Description (825.114(d)(1))

This technical appendix is submitted in suppothef petition of SES Satellites (Gibraltar)
Limited (“SES”) for U.S. market access for the SESspacecraft to be located at 129.151L.
SES-15 is currently under construction by The Bgo&orporation, with payloads operating in
portions of the Ku-band and Ka-band.

The spacecraft’'s Ku-band transponders will prowioeerage of the United States, Canada,
Mexico, Central America and the Caribbean via &esesf spot beams in the 10.7-11.95 GHz
and 14.125-14.375 GHz frequencies. The spot bealinse augmented with a broadcast beam
capability across the same service area in two B& Mansponders within 10.95-11.2 GHz and
11.45-11.7 GHz. SES-15 will utilize Ka-band spewtrin 18.3-18.8 GHz, 19.7-20.2 GHz, 27.5-
28.6 GHz, and 29.25-30 GHz to provide gateway fonstfor its Ku-band spot beams, via four
fixed spot beams located over areas in the U.S. Gaest, Southwest, Northwest and over
Colorado/Wyoming.

SES-15 will provide coverage of the United Sta@mnada, Mexico, Central America and the
Caribbean through a wide area beam in the 11.95GPz, 14-14.125 GHz and 14.375-

14.5 GHz frequencies.

SES-15 will also host a Wide Area Augmentation 8ys{“WAAS”) payload for the Federal
Aviation Administration that will support the U.Slobal Positioning System. SES will

separately seek market access for the WAAS payload.



2.0 Schedule S (825.114(c))

The Schedule S database is included with thigifilim preparing the Schedule S, SES relied on
the most recent instructions that take into acctlumthanges to Section 25.114 adopted in the
Part 25 reform proceeding, which eliminated or rMiedivarious requirements for information
that must be provided in the Schedtile.

Considering the large number of connectivitiestfier forward and return links to the spot
beams, the associated uplinks and downlinks aprezhseparately in Table S10, Space Station
Transponders. SES is providing information regagdwo representative user beam groups in
Section 5 below. In addition, because the bandwidssigned to each beam vary widely (from
27 MHz to 320 MHz), and hence the maximum absdhlPs, SES is providing the maximum
EIRP for the beam groups in 36 MHz equivalentsaheflule S, Table S7. The EIRP levels
across 36 MHz in each beam of each user beam greugmilar. Similarly, the EIRPs for the
Ka-band beams (also in Schedule S, Table S7) wemgn a common bandwidth of 250 MHz.

In addition, the minimum Saturation Flux Densityuea(SFD) for the command carrier is not

provided since it is only a relevant parameteltifiercommunication payload.

! Consistent with those instructions, in cases whegeSchedule S software requests information
that space station applicants are no longer regitir@rovide, SES has omitted data elements, or
where necessary to permit validation of the Sche@uiile, has entered a “1” as a placeholder.
SES specifies that these “1” data entries are @eitbie scope of the certifications herein
regarding accuracy of the information provided wiils petition.

In addition, SES notes that the Schedule S irdyateliminary, partial information regarding
the WAAS payload on SES-15. Due to limitationsha Schedule S software, SES was unable
to delete this information when it decided to sapely seek market access for the WAAS
payload. SES specifies that the information reigarthe WAAS payload in the Schedule S is
outside the scope of the certifications herein rdigg the accuracy of the technical information
and compliance with applicable Commission requingisie SES will provide complete
information and certifications regarding the WAA8&yfmad in the Schedule S and other
technical materials that will be filed with the septe WAAS market access petition.



3.0 Telemetry and Telecommand (TT&C) frequencies and bams

The TT&C beam information and link budgets areudeld in the Schedule S. Table 1 below

shows the satellite’s TT&C frequencies, polarizasi@nd associated antennas, and possible

configurations. TT&C functions will be provided lwarth stations located in South Mountain,

California and Woodbine, Maryland. In practicee@mommand carrier will generally be used

for nominal on station operations, and both teleynesrriers will be used. In an emergency, any

of the configurations shown in Table 1 may be im@ated.

Table 1: TT&C Carrier Frequencies

Frel\cjﬂezncy, S)Tait;zi%nn St(a)ltri]on Orbit-/l-é?)r;lst;crel.g;ency Orbit-/rCr:?)r;l?:r?g;ency
Antenna Polarization Antenna
Command carriers (bandwidth: 800 kHz, 1.2 MHz ceptange)
TC1 14001 Vv Horn RHCP or LHCP|  Forward/Aft Pipe
TC2 13999 \% Horn RHCP or LHCP Forward/Aft Pipe
TC3 14499 H Horn RHCP or LHCP, Forward/Aft Pipe
Telemetry (bandwidth: 300 kHz)/Beacon
™1 10700.5 \% Horn RHCP or LHCP Forward/Aft Pipe
T™M2 12199.5 H Horn RHCP or LHCP  Forward/Aft Pipe
KAB1 20199.5 RHCP Horn n/a n/a

The beacons described above are also used to gErthitstations in Ku-band or Ka-band to

track the satellite.

4.0 PFD limits (825.208 and 25.138)

Tables 2, 3, 4, 5, 6, and 7 demonstrate that the\Rfues for SES-15's extended Ku-band

payload will comply with §25.208(b).

2 The Ka-beacon is a CW carrier and therefore ismadulated.



Table 2: Maximum PFD values and margins relatovpdrmissible limits of §25.208(b) for User
Beam Group 1, V polarization

Elevation angle, deg 5.0 10.0 15.Q 20.0 25/0 90|0
Max. EIRP, dBW 57.1 57.1 57.1 57.1 57.1 57.1
Output backoff, dB 3.0 3.0 3.0 3.0 3.0 3.0
Gain roll-off at elevation angle, dBi -1.7 -1.2 80. 2.1 -5.5 0.0
EIRP at elevation angle, dBW 52.4 52.9 53.8 520 .648 54.1
Carrier bandwidth, MHz 36 36 36 36 36 36
EIRP density at elevation angle dBW/4kHz 12.9 13.4 13.8 12.5 9.1 14.6
Minimum spreading loss, dB/m2 -163.3 -163.2 -163.1-162.9 -162.8 -162.1
25.208 (b)(1) pfd limit, dBW/m2/4kHz -150.0 -147.5| -145.0 -142.5| -140.0 -140.9
pfd, dBW/m2/4KHz -150.4 -149.8 -149.3 -150.6  -153.8-147.5
Margin, dB, relative to 25.208 (b)(1) 0.4 2.3 4.3 .08 13.8 7.5

Table 3: Maximum PFD values and margins relativparmissible limits of §25.208(b) for User
Beam Group 1, H polarization

Elevation angle, deg 5.0 10.0 15.0 20.0 25.0 90.0
Max. EIRP, dBW 57.9 57.9 57.9 57.9 57.9 5719
Output backoff, dB 3.0 3.0 3.0 3.0 3.0 3.0
Gain roll-off at elevation angle, dBi -2.8 -2.0 01. -0.2 -1.5 0.0
EIRP at elevation angle, dBW 52.1 52.9 53.9 54]7 453 54.9
Carrier bandwidth, MHz 36 36 36 36 36 36
EIRP density at elevation angle dBW/4kHz 12.5 134 14.3 15.2 13.8 15.4
Minimum spreading loss, dB/m2 -163.8 -163)2 -163.1-162.9 | -162.8] -162.1
25.208 (b)(1) pfd limit, dBW/m2/4kHz -150.Q -147.5 -145.0 -142.5| -140.Q -140.0
pfd, dBW/m2/4KHz -150.7 -149.8 -148.7 -147.8  -149.0146.7
Margin, dB, relative to 25.208 (b)(1) 0.7 2.3 3.7 .35 9.0 6.7




Table 4: Maximum PFD values and margins relatovpdrmissible limits of §25.208(b) for User
Beam Group 2, V polarization

Elevation angle, deg 5.0 10.0 15.0 20.( 250 90.0
Max. EIRP, dBW 54.9 54.9 54.9 54.9 54.9 549
Output backoff, dB 3.0 3.0 3.0 3.0 3.0 3.0
Gain roll-off at elevation angle, dBi -3.2 -2.5 61. -0.7 -0.4 0.0
EIRP at elevation angle, dBW 48.7 49.4 50.3 51 551 51.9
Carrier bandwidth, MHz 36 36 36 36 36 36
EIRP density at elevation angle dBW/4kHz 9.1 9.9 .810 11.6 11.9 12.4
Minimum spreading loss, dB/m2 -163.3 -163.2 -163.1-162.9 | -162.8| -162.1
25.208 (b)(1) pfd limit, dBW/m2/4kHz -150.( -147.5] -145.0 -142.5| -140.0 -140.0
pfd, dBW/m2/4KHz -154.1 -153.3 -152.3 -151.83  -150.9149.7
Margin, dB, relative to 25.208 (b)(1) 4.1 5.8 7.3 .88 10.9 9.7

Table 5: Maximum PFD values and margins relativparmissible limits of §25.208(b) for User
Beam Group 2, H polarization

Elevation angle, deg 5.0 10.0 15.9 20.0 25/0 90.0
Max. EIRP, dBW 57.2 57.2 57.2 57.2 57.2 57.p
Output backoff, dB 3.0 3.0 3.0 3.0 3.0 3.0
Gain roll-off at elevation angle, dBi -20.0 -20.0 20-0 -20.0 0.0 0.0
EIRP at elevation angle, dBW 34.2 34.2 34.2 342 254 54.2
Carrier bandwidth, MHz 36 36 36 36 36 36
EIRP density at elevation angle dBW/4kHz -5.8 -5.3] -5.3 -5.3 14.7 14.7
Minimum spreading loss, dB/m2 -163.3 -163.7 -163.1-162.9 -162.8| -162.1
25.208 (b)(1) pfd limit, dBW/m2/4kHz -150.( -147.5| -145.0 -142.5 -140.00  -140.0
pfd, dBW/m2/4KHz -168.6 -168.5 -168.4 -168.8 -148.2-147.4
Margin, dB, relative to 25.208 (b)(1) 18.6 21.0 23. 25.8 8.2 7.4




Table 6: Maximum PFD values and margins relatovpermissible limits of §25.208(b) for

Beam NABYV, V polarization

Elevation angle, deg 5.0 10.0 15.( 20.0 25.0 90|0
Max. EIRP, dBW 50.0 50.0 50.0 50.0 50.0 50.0
Output backoff, dB 0.0 0.0 0.0 0.0 0.0 0.0
Gain roll-off at elevation angle, dBi -1.4 -1.4 31. -1.2 -0.8 0.0
EIRP at elevation angle, dBW 48.6 48.7 48.[ 488 .249| 50.0
Carrier bandwidth, MHz 36 36 36 36 36 36
EIRP density at elevation angle dBW/4kHz 9.1 9.1 29| 93 9.7 10.5
Minimum spreading loss, dB/m2 -163(3 -163.2 -163.1-162.9 -162.8 -162.1
25.208 (b)(1) pfd limit, dBW/m2/4kHz -150.0 -147.5 -145.0 | -1425 -140.0 -140.0
pfd, dBBW/m2/4KHz -154.2 -154.0 -153.9  -153)7 -153{2 -151.6
Margin, dB, relative to 25.208 (b)(1) 4.2 6.5 8.9 1.2 13.2 11.6

Table 7: Maximum PFD values and margins relatovpermissible limits of §25.208(b) for

Beam NABH, H polarization

Elevation angle, deg 5.0 10.0 15.4 20.0 25.0 90.
Max. EIRP, dBW 50.0 50.0 50.0 50.0 50.0 50.C
Output backoff, dB 0.0 0.0 0.0 0.0 0.0 0.0
Gain roll-off at elevation angle, dBi -1.4 -1.4 31. -1.2 -0.8 0.0
EIRP at elevation angle, dBW 48.6 48.7 48.)7 48(8 .249  50.0
Carrier bandwidth, MHz 36 36 36 36 36 36
EIRP density at elevation angle dBW/4kHz 9.1 9.1 19| 93 9.7 10.5
Minimum spreading loss, dB/m2 -163]3 -163. -163.1-162.9 -162.8 -162.1
25.208 (b)(1) pfd limit, dBW/m2/4kHz -150.0 -147.5 -145.0 | -142.5 -140.0 -140.0
pfd, dBW/m2/4KHz -154.2 -154.0 -153.9  -153)7 -153}2 -151.6
Margin, dB, relative to 25.208 (b)(1) 4.2 6.5 8.9 1.2 13.2 11.6




Table 8 demonstrates that the PFD values for SESTHlemetry signal at 10700.5 GHz will

comply with No. 21.16 of the ITU Radio Regulatiom$h respect to the operation of

geostationary satellites.

Table 8: Maximum PFD values and margins relatovpdrmissible limits of No. 21.16 of the

ITU Radio Regulations for Telemetry signal at 10 5001Hz

Elevation angle, deg 5.0 10.0 15.( 20.p 25.0 90.(
Max. EIRP, dBW 17.0 17.0 17.0 17.0 17.0 17.0
Gain roll-off at elevation angle, dBi -2.0 -2.0 02. -2.0 0.0 0.0
EIRP at elevation angle, dBW 15.0 15.0 150 150 017 17.0
Carrier bandwidth, MHz 0.30 0.30 0.3(Q 0.30 0.30 00.3
EIRP density at elevation angle dBW/4kHz -3.8 -3.§ -3.8 -3.8 -1.8 -1.8
Minimum spreading loss, dB/m2 -163|3  -163. -163.2162.9 -162.8 -162.1
25.208 (b)(1) pfd limit, dBW/m2/4kHz -150.0  -147.5 -145.0 | -1425 -140.0 -140.0
pfd, dBW/m2/4KHz -167.00 -166.9 -166.8  -166(7 -164.6 -163.8
Margin, dB, relative to No. 21.16 of the ITU

Radio Regulations 17.0 19.4 21.4 24.p 24 .6 23.4

No PFD limits for the 11700-12200 MHz band are #petin §25.208 or in No. 21.16 of the

ITU Radio Regulations with respect to the operatibgeostationary satellites.

Tables 9, 10, 11, and 12 demonstrate that the Riflzs for SES-15’s Ka-band payload will

comply with §25.138. Since §25.138 has stricteld Rfits than §25.208(c) and (d),

compliance with §25.138 means that the PFD limiiden §25.208(c) and (d) are also met.



Table 9: Maximum PFD values and margins relatovpdrmissible limits of §25.138 for Beam
CODR, RHCP polarization

Elevation angle, deg 5.0 10.0 15.0 20/0 25|0 90.
Max. EIRP, dBW 55.8 55.8 55.8 55.8 55.8 55.§
Output backoff, dB 3.0 3.0 3.0 3.0 3.0 3.0
Gain roll-off at elevation angle, dBi -20.0 -20.0 20-0 -20.0 0.0 0.0
EIRP at elevation angle, dBW 32.8 32.8 328 328 .852 528
Carrier bandwidth, MHz 250 250 250 25( 250 250
EIRP density at elevation angle dBW/MHz 8.8 8.8 8.8 8.8 28.8 28.8
Minimum spreading loss, dB/m2 163.3| -163.2| -163.1 -162.9 -162,8 -162.
25.138 (a) (6) pfd limit (18.3-18.8 GHz, 19.7-20.2 -

GHz), dBW/m2/MHz 118.0] -118.0| -1180 -118¢ -118/0 -118.
pfd, dBW/m2/MHz 154.5| -154.3| -154.2 -154.1 -134/0 -133.
Margin, dB, relative to 25.138 (a)(6) 36.b 36.3 26| 36.1 16.0 15.2

Table 10: Maximum PFD values and margins relativeermissible limits of §25.138 for Beam
NWDL, LHCP polarization

Elevation angle, deg 5.0 10.0 15.0 20.0 25.0 90.0
Max. EIRP, dBW 57.6 57.6 57.6 57.6 57.6 57.6
Output backoff, dB 3.0 3.0 3.0 3.0 3.0 3.0
Gain roll-off at elevation angle, dBi -20.0 -20.0 20-0 -20.0 -16.3 0.0
EIRP at elevation angle, dBW 34.6 34.6 34.6 346 .338 54.6
Carrier bandwidth, MHz 250.0( 250.00 250.00 250.00 250.00 250.00
EIRP density at elevation angle

dBW/MHz 10.6 10.6 10.6 10.6 14.3 30.6
Minimum spreading loss, dB/m2 -163.3 -163.2 -163.1-162.9 -162.8 -162.1
25.138 (a) (6) pfd limit (18.3-18.8 GHz

19.7-20.2 GHz), dBW/m2/MHz -118.00  -118.0 -118.0 81 | -118.0 -118.0
pfd, dBW/m2/MHz -152.7 -152.5 -152.4 -152.8 -148.5 -131.4
Margin, dB, relative to 25.138 (a)(6) 34.7 34.5 B4.| 34.3 30.5 13.4




Table 11: Maximum PFD values and margins relatveermissible limits of §25.138 for Beam
SWDL, LHCP polarization

Elevation angle, deg 5.0 10.0 15.0 200 250 90.0
Max. EIRP, dBW 58.3 58.3 58.3 58.3 58.3 58.3
Output backoff, dB 3.0 3.0 3.0 3.0 3.0 3.0
Gain roll-off at elevation angle, dBi -20.( -20.0 20-0 -20.0 0.0 0.0
EIRP at elevation angle, dBW 35.3 35.3 35/3 35.3 .35% 55.3
Carrier bandwidth, MHz 250.00 250.0p 250.p0 250.0250.00| 250.00
EIRP density at elevation angle dBW/MHz 11.8 113 1.31 11.3 31.3 31.3
Minimum spreading loss, dB/m2 -163|3  -163]2 -163.1162.9 | -162.8| -162.1
25.138 (a) (6) pfd limit (18.3-18.8 GHz, 19.7-20.2

GHz), dBW/m2/MHz -118.0/ -118.0 -118.0 -118/0 -118.6118.0
pfd, dBW/m2/MHz -152.0 -151.8] -151.y -1516 -131.5130.7
Margin, dB, relative to 25.138 (a)(6) 34.( 33.8 73] 33.6 13.5 12.7

Table 12: Maximum PFD values and margins relatveermissible limits of §25.138 for Beam
ECDL, LHCP polarization

Elevation angle, deg 5.0 10.0 15.0 20.0 250 90.0
Max. EIRP, dBW 56.6 56.6 56.6 56.6 56.6 56.6
Output backoff, dB 3.0 3.0 3.0 3.0 3.0 3.0
Gain roll-off at elevation angle, dBi -10.0 -6.0 .02 0.0 0.0 0.0
EIRP at elevation angle, dBW 43.6 47.6 51.6 536 .653 53.6
Carrier bandwidth, MHz 250.00 250.00 250.00  250/0@50.00| 250.00
EIRP density at elevation angle dBW/MHz 19.6 23.6 7.62 29.6 29.6 29.6
Minimum spreading loss, dB/m2 -163,3 -163.2 -163.1-162.9 | -162.8| -162.1
25.138 (a) (6) pfd limit (18.3-18.8 GHz, 19.7-20.2

GHz). dBW/m2/MHz 1180| -1180 | -1180] -1184 -118l0 -11d0
pfd, dBW/m2/MHz -143.7 -139.5 -135.4 -133.83  -133.2132.4
Margin, dB, relative to 25.138 (a)(6) 25.7 21.5 47, 15.3 15.2 14.4

In addition, Table 13 demonstrates that the PFDesfor SES-15's Ka-band beacon will

comply with the PFD limits in §25.138.



Table 13: Maximum PFD values and margins relatveermissible limits of §25.138 for Ka-
band beacon at 20199.5 MHz

Elevation angle, deg 5.0 10.4 15|10 20.0 250 90.0
Max. EIRP, dBW 21.4 21.4 214 214 21.4 21.4
Gain roll-off at elevation angle, dBi -2.0 -2.0 02| -2.0 0.0 0.0
EIRP at elevation angle, dBW 194 19.4 194 194 421 214
Carrier bandwidth, MHz 0.3d 0.30 0.30 0.30 0.30 00.3
EIRP density at elevation angle dBW/MHz 24.6 2416 4.62| 24.6 26.6 26.6
Minimum spreading loss, dB/m2 163.3| -163.2 | 163.1| 162.9| -162.8] -162.1
25.138 (a) (6) pfd limit (18.3-18.8 GHz, 19.7- - - -

20.2 GHz), dBW/m2/MHz 118.0| -118.0 | 118.0| 118.0| -118.0] -118.0
pfd, dBW/m2/MHz 138.6| -138.5 | 138.4| 138.3| -136.2| -135.4
Margin, dB, relative to 25.138 (a)(6) 20/6 206 4£Q. 20.3 18.2 17.4

5.0 Satellite Antenna Gain Contours (825.114(c)(4)(vi&) & (vii))

The Schedule S and accompanying gxt files provhddypical antenna gain contours for the
SES-15 space station beams at 1294/3...

Considering the large number of spot beams utilingtie Ku-band payload, the predicted
antenna gain contours and associated performarmcaathristics are provided for two
representative beam types — User Beam Group e¢ch#ams U1DV, U1DH, U1UV and
U1UH in Schedule S) and User Beam Group 2 (calésdris U2DV, U2DH, U2UV and U2UH
in Schedule S). In accordance with Section 254){4)(vii)(B), Tables A-1 and A-2 in Annex
A to this document provide the latitude and longgwf each spot beam’s maximum gain point.
Consistent with §25.114(c)(4)(vi)(A) of the Comnisss rules, SES is not providing the gain
characteristics for the global horn antennas (TCHVHH, TMHV and TMHH) or the omni
antennas (TCPR, TCPL, TMPR and TMPL) in a GIMS-edde format because the 8 dBi

contours of these beams fall beyond the edge ofitfiiele Earth.
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6.0 Emission Designators and Link Budgets (825.114(d){¢4

Annex C shows typical link budgets for the varipayloads on the satellite, including emission
designators.

7.0 Maximum Theoretical Operation Levels

SES-15 will be operated consistent with coordimatigreements with adjacent GSO satellites
and co-frequency NGSO systems. In any case, it@he11.7 and 11.7-12.2 GHz bands, the
downlink EIRP density of the SES-15 digital carsiarill not exceed -18 dBW/Hz; and in the
14-14.5 GHz band, the input power density of thinkaigital carriers of earth stations
operating with SES-15 will not exceed -42 dBW/Ha.the 18.3-18.8 and 19.7-20.2 GHz bands,
the downlink EIRP density of the SES-15 digitalrmas will not exceed -12 dBW/Hz. In the
27.5-28.6 and 29.25-30 GHz bands, the input powasitly of the uplink digital carriers of earth
stations operating with SES-15 will not exceed dBW/Hz

8.0 Coordination Matters including Two Degree Spacing Aalysis (825.114(d)(7) and
§25.140(b)(2))

Annex D provides analyses demonstrating the comifigtiof SES-15 at 129.175W.L. with
neighboring spacecraft in the Ku-band and Ka-band.

In addition to the analysis of the Ka-band portiohthe payload with respect to the two degree
spacing provisions in 825.138, SES also commitotoplete coordination with U.S.
government systems operating across 17.8-20.2 GHerdootnote US334 to the U.S. Table of
Frequency Allocations in 82.106. SES is also englocess of coordinating with Iridium
pursuant to 825.258 in the 29.25-29.3 GHz band avtiesre is overlap between the Iridium

feeder links and SES-15 gateways.
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9.0 Mitigation of Orbital Debris (§825.114(d)(14))

9.1 Spacecraft Hardware Design

SES has assessed and limited the amount of debeésed in a planned manner during normal
operations of SES-15. During the satellite ascidy separation from the launcher, no debris
will be generated. As with all recent SES satelitunches, all deployments will be conducted
using release devices designed to retain all paldiebris. No debris is generated during normal
on-station operations, and the spacecraft wilihba stable configuration.

SES has also assessed and limited the probalilihespace station becoming a source of
orbital debris by collisions with small debris oetaoroids that could cause loss of control and
prevent post-mission disposal. The design of SE&f'ent spacecraft locates all sources of
stored energy within the body of the structure,chitprovides protection from small orbital
debris. SES requires that spacecraft manufactassesss the probability of micrometeorite
damage that can cause any loss of functionalityis probability is then factored into the
ultimate spacecraft probability of success. Amngicant probability of damage would need to
be mitigated in order for the spacecraft desigmét SES’s required probability of success of
the mission. SES has taken the following stepsio the effects of such collisions: (1) critical
spacecraft components are located inside the prnatdmody of the spacecraft and properly
shielded; and (2) all spacecraft subsystems haliendant components to ensure no single-point
failures. The spacecraft will not use any subsystéor end-of-life disposal that are not used for
normal operations.

9.2 Minimizing Accidental Explosions

SES has assessed and limited the probability efl@ctal explosions during and after
completion of mission operations. As part of tladeB/ Package, an extensive analysis is

completed by the spacecraft manufacturer, reviewawh potential hazard relating to accidental
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explosions and analyzing each subsystem for paldmazards. Also, the spacecraft
manufacturer generates a Failure Mode Effects art&lity Analysis for the spacecraft to
identify all potential mission failures. The riekaccidental explosion is included as part of this
analysis. This analysis indicates failure modessible causes, methods of detection, and
compensating features of the spacecraft design.

The design of the SES-15 spacecraft is such tleatisk of explosion is minimized both during
and after mission operations. In designing anttimg the spacecraft, the manufacturer took
steps to ensure that debris generation will natltéom the conversion of energy sources on
board the satellite into energy that fragmentsstitellite. SES-15 uses a Xenon lon Propulsion
System (XIPS) with a single xenon inert gas. Beea(enon is inert it requires less end of life
care than chemical propellant fuels. No gases dttzar xenon will be used in the space station’s
propulsion system. All propulsion subsystem pressessels, which have high margins of
safety at launch, have even higher margins in gshite use of xenon during transfer orbit
decreases the propulsion system pressure. Batstaree performed on all pressure vessels
during qualification testing to demonstrate a mauafisafety against burst. The Xenon tank has
a specified proof pressure of 4500 psia and buestspire of 7500 psia although qualification
testing has been demonstrated up to 9300 psiaalvelle the specified burst pressure. In
addition, the xenon tank is designed to leak beborst. On-orbit, all pressures, including those
of the batteries, will be monitored by telemetry.

At the end of operational life, after the satelli@s reached its final disposal orbit, all on-board
sources of stored energy will be depleted or seutee batteries will be discharged, and the
Xenon propellant will be vented per the Satellitarfacturer’'s procedure and guidelines to a

value below 5% of the tank rated proof pressuré58f0 psia. For the maximum Xenon loading
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of 320 kg, the projected pressure and mass ofuakienon which could remain in the tank at

mission end of life is as follows, well below theesified proof and burst pressures:

Tank Volume Pressure Temp. Xenon mass
[ [psia] [deg C] [ka]
Xenon ~233 ~50 ~35 4.2

9.3 Safe Flight Profiles

SES has assessed and limited the probability afpphee station becoming a source of debris by
collisions with large debris or other operationahce stations. Specifically, SES has assessed
the possibility of collision with satellites locatat, or reasonably expected to be located at, the
requested orbital location or assigned in the itigiof that location. Regarding avoidance of
collisions with controlled objects, in generalaifjeosynchronous satellite is controlled within its
specified longitude and latitude station-keepingt, collision with another controlled object
(excluding where the satellite is collocated witlotner object) is the direct result of that object
entering the allocated space.

SES-15 will be positioned at 129.15° W.L., wherwiit replace the AMC-1 spacecraft. In
considering current and planned satellites that haase a station-keeping volume that overlaps
the SES-15 satellite, SES has reviewed the FCQas¢a for FCC licensed satellite networks
and those that are currently under consideratioth®y=CC. In addition, networks for which a
request for coordination has been published byThlenear 129.15° W.L. have also been
reviewed. Only those networks that either oper@t@ye planned to operate, and have an
overlapping station-keeping volume with the SESsatellite, have been taken into account in

the analysis.
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Based on these reviews, there are three satafi@sting at the nominal 129° W.L. location —
Galaxy 12 at 129.0° W.L. with an east-west stakeaping box of +/- 0.05 degrees, Ciel 2 at
128.85° W.L. with an east-west station-keeping bbx/- 0.05 degrees, and AMC-1 at

129.15° W.L. The station-keeping boxes of Galayfhd Ciel 2 do not overlap with SES-15's.
With respect to AMC-1, which is also controlled apkrated by SES, SES will develop a
colocation strategy to allow both spacecraft torafgesafely during traffic transfer. During the
period of colocation, SES will likely use the provaclination-eccentricity technique to ensure
adequate separation between the satellites withiraeed station-keeping volume. This strategy
is presently in use by SES at several orbital looatto ensure proper operation and safety of
multiple satellites within one orbital box. Shodlek final colocation strategy that SES develops
require a change in the orbital position of AMC¥1S&S-15 during traffic transfer, then SES

will apply for Special Temporary Authorization tower those temporary changes in orbital
location for the two satellites. There are no oftending applications before the Commission
requesting authorization to use an orbital locatathin £0.05° of 129.15° W.L., and within this
sub-arc, there are no ITU networks within the stateeping volume of SES-15 other than those
submitted on behalf of SES. Based on the precedirggconcluded that physical coordination

of the SES-15 satellite with another party is majuired at the present time.

SES uses the Space Data Center (“SDC”) systemtherSpace Data Association to monitor the
risk of close approach of its satellites with otbbjects. Any close encounters (separation of
less than 10 km) are flagged and investigated irerdetail. If required, avoidance maneuvers
are performed to eliminate the possibility of cains. During any relocation, the moving
spacecraft is maneuvered such that it is at l€akhBaway from the synchronous radius at all
times. In most cases, much larger deviation froensynchronous radius is used. In addition,

the SDC system is used to ensure no close encaecters during the move. When de-orbit of
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a spacecraft is required, the initial phase igé¢gkas a satellite move, and the same precautions
are used to ensure collision avoidance.

9.4 Post Mission Disposal Plan

Post-mission disposal of the satellite from operstl orbit will be accomplished by carrying out
maneuvers to a higher orbit. The fuel budget fevaing the satellite to a disposal orbit is
included in the satellite design. SES plans toenaar SES-15 to a disposal orbit with a
minimum perigee of 272.6 km above the normal GS€ratmnal orbit. This proposed disposal

orbit altitude results from application of the IAOQ'mula based on the following calculation:

Total Solar Pressure Area “A” = 66.2m
“M” = Dry Mass of Satellite = 2040 kg
“CRr" = Solar Pressure Radiation Coefficient = 1.16

Therefore the Minimum Disposal Orbit Perigee Altig

= 36,021 km + 1000 x &x A/m
= 36,021 km + 1000 x 1.16 x 66.2/2040
= 36,058.6 km

= 272.6 km above GSO (35,786 km)

SES intends to reserve 1.16 kg of Xenon propeifantder to account for post-mission disposal
of SES-15. SES has assessed fuel-gauging undgréaid has provided an adequate margin of

fuel reserve to address the assessed uncertainty.
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ANNEX A

Latitude and Longitude of Maximum Antenna Gain Poin(s) in User Beam Groups 1 and 2
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Table A-1. Latitude and Longitude of Maximum G#&aints for User Beam Group 1

Beam Latitude | Longitude Beam Latitude | Longitude
Number | (deg. N) | (deg. E) Number | (deg. N) | (deg. E)
1 61.65 -144.42 20 28.51 -87.33
2 56.03 -83.55 21 30.11 -96.54
3 59.15 -94.27 22 31.03 -105.15
4 61.25 -107.09 23 32.61 -112.66
5 59.95 -158.15 24 34.5 -118.8
6 25.4 -64.75 25 20.68 -81.84
7 63.38 -118.48 26 22.94 -89.33
8 42.96 -82.95 27 23.96 -97.73
9 44.11 -94.47 28 25.56 -105.1
10 46.61 -102.82 29 25.73 -111.86
11 49.2 -111.88 30 19.37 -71.32
12 49.89 -122.96 31 17.29 -91.07
13 33.63 -74 32 18.81 -98.23
14 34.56 -86.93 33 20.35 -104.51
15 36.44 -96.35 34 13.02 -71.31
16 37.92 -104.93 35 15.04 -83.86
17 41.17 -111.07 36 10.58 -81.87
18 41.43 -120.18 37 41.54 -69.29
19 27.64 -75.48 38 52.3 -75.08
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Table A-2. Latitude and Longitude of Maximum G#&aints for User Beam Group 2

Beam Latitude | Longitude
Number | (deg. N) | (deg. E)
39 59.49 -132.26
40 43 -130.96
41 39 -139.6
42 23.29 -154.83
43 33.55 -126.16
44 31.64 -133.93
45 30.59 -142.67
46 27.52 -148.97
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ANNEX B

SES-15 Link Budgets
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Table B-1
TT&C Link Budgets

Command Telemetry Beacon

Link Parameters Units 800KF9D | 800KF9D | 800KF9D | 300KF9D | 300KF9D | KOO1NOD

TC1 TC2 TC3 TM1 TM2 KAB1
Uplink Frequency MHz 14001 13999 14499
Downlink Frequency MHz 10700.5 | 12199.5 | 20199.5
Carrier Allocated Bandwidth kHz 800.0 800 800 300 300 0.001
Uplink:
Nominal Earth Station EIRP per carri¢ dBW 84.0 84.0 84.0
Earth Station Diameter m 9.0 9.0 9.0
Earth Station Gain dBi 59.5 59.5 59.8
Uplink Input Power per Carrier dBW 24.5 24.5 24.2
Input power density dBW/4 kHz 1.5 1.5 1.2
Free Space Loss dB 206.4 206.4 206.8
G/T Satellite towards E/S dB/K -16.0 -16.0 -16.0
C/N Thermal Uplink dB 31.1 31.1 30.8
C/I XPOL, ACI, IM, ASI dB 51.0 51.0 51.0
C/(N+I) uplink dB 31.1 31.1 30.8
Downlink:
Satellite e.i.r.p. per carrier dBW 16.0 17.3 20.0
Maximum e.i.r.p. density dBW/4kHz -2.8 -1.5 20.0
Free Space Loss dB 204.1 205.3 209.6
Earth Station Diameter m 9.0 9.0 7.0
Earth Station Gain dBi 57.7 59.2 61.2
Noise Temperature K 185.0 185.0 280.0
Earth Station G/T dB/K 35.0 36.5 36.7
C/N Thermal Downlink dB 20.8 22.4 75.7
C/l XPOL, ACI, IM, ASI dB 21.0 23.8 73.2
C/(N+1) downlink dB 17.9 20.0 71.3
Adjacent Satellite Interference:
Uplink Inp. Pwr. Dens. @ 2 degrees | dBW/Hz -50 -50 -50
Downlink e.i.r.p. Dens @ 2 degrees | dBW/Hz -26 -26 -16
C/I up (single satellite) dB 54.0 54.0 54.0
C/I dn (single satellite) dB 24.0 26.8 76.2
Aggregate C/I up dB 51.0 51.0 51.0
Aggregate C/I down dB 21.0 23.8 73.2
Overall:
C/(N+l) overall dB 31.1 31.1 30.8 17.9 20.0 71.3
C/(N+I) required dB 9.0 9.0 9.0 9.0 9.0 9.0
System Margin dB 22.1 22.1 21.8 8.9 11.0 62.3

21




Table B-2

NA Beam Link Budgets

Link Parameters Units 1M58G7W 175KG7W | 36MOG7W | 3M15G7W | 36MOG7W | 691KG7W
Data rate Mbps 2.048 0.256 58.069 4 43.562 0.256

QPSK 7/8 8PSK, 2/3 8PSK 2/3 QPSK 6/7 QPSK 3/4 BPSK 1/2
Mod cod turbo turbo DVB-S2 turbo DVB-S2 turbo
Carrier bandwidth MHz 1.580 0.175 36.000 3.151 36.0 0.691
Uplink:
Uplink Frequency GHz 14.377 14.377 14.417 14.377 14.417 14.377
Uplink transmit Power dBW 5.8 -2.8 16.5 12.2 16.5 1.3
Earth Station Diameter m 2.40 2.40 6.30 1.20 6.30 0.55
Earth Station Gain dBi 49.3 49.3 57.7 43.3 57.7 36.5
Earth station EIRP dBW 55.1 46.5 74.2 55.5 74.2 37.8
Atmospheric Losses dB 0.19 0.19 0.19 0.19 0.19 0.02
Free Space Loss dB 207.3 207.3 207.3 207.3 207.3 207.3
Satellite G/IT dB/K 2.3 2.3 2.3 2.3 2.3 2.3
C/N Thermal Uplink dB 16.5 17.5 22.0 13.9 22.0 3.0
C/l XPOL, ACI, IM, ASI dB 19.2 20.1 24.7 16.6 24.7 5.5
C/(N+I) uplink dB 14.6 15.6 20.1 12.0 20.1 1.0
Downlink:
Downlink Frequency GHz 12.077 12.077 12.117 12.077 12.117 12.077
Satellite EIRP per carrier dBW 30.8 22.3 49.0 31.2 49.0 13.2
Atmospheric Losses dB 0.15 0.15 0.15 0.15 0.02 0.15
Free Space Loss dB 205.8 205.8 205.8 205.8 205.8 205.8
Earth Station Diameter m 2.40 2.80 1.20 6.30 0.55 6.30
Earth Station Gain dBi 47.8 49.1 41.8 56.2 35.0 56.2
System Noise Temperature K 195 156 170 173 175 173
Earth Station G/T dB/K 24.9 27.2 19.5 33.8 12.6 33.8
C/N Thermal Downlink dB 16.4 19.7 15.6 22.7 8.8 11.3
C/l XPOL, ACI, IM, ASI dB 18.7 21.1 17.3 24.5 10.5 13.0
C/(N+I) downlink dB 14.4 17.3 13.3 20.5 6.6 9.0
Adjacent Satellite Interference:
Uplink Input Power Density at 2 deq dBW/Hz -50 -50 -50 -50 -50 -50
Downlink EIRP density at 2 deg dBW/Hz -26 -26 -26 -26 -26 -26
C/l up (single satellite) dB 22.2 23.1 27.7 19.6 27.7 8.5
C/I dn (single satellite) dB 21.7 24.1 20.3 27.5 135 16.0
Aggregate C/l up dB 19.2 20.1 24.7 16.6 24.7 5.5
Aggregate C/l down dB 18.7 21.1 17.3 24.5 10.5 13.0
Overall:
C/(N+I) overall dB 115 134 12.5 11.4 6.4 0.4
C/(N+I) required dB 8.1 10.0 7.8 7.7 5.0 0.3
Margin dB 3.4 3.4 4.7 3.7 1.4 0.1
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HTS Beams Forward Link Budg

Table B-3

ets

Link Parameters Units 36MOG7W 36MOG7W 36MOG7W
Data rate Mbps 27.801 46.52 62.712
Mod cod QPSK 1/2 DVB-S2| QPSK 5/6 DVB-S2| 8PSK 3/4 DVB-S2
Carrier bandwidth MHz 36.0 36.0 36.0
Uplink:

Uplink Frequency GHz 28.002 28.018 29.636
Uplink transmit Power dBW 5.4 5.4 4.9
Earth Station Diameter m 7.30 7.30 7.30
Earth Station Gain dBi 64.8 64.8 65.3
Earth station EIRP dBW 70.2 70.2 70.2
Atmospheric Losses dB 0.39 0.39 0.39
Free Space Loss dB 213.1 213.1 213.6
Satellite G/T dB/K 14.1 12.5 14.1
C/N Thermal Uplink dB 23.8 22.2 23.4
C/l XPOL, ACI, IM, ASI dB 27.2 27.2 27.2
C/(N+I) uplink dB 22.2 21.0 21.9
Downlink:

Downlink Frequency GHz 11.202 11.218 11.318
Satellite EIRP per carrier dBW 47.5 47.5 47.5
Atmospheric Losses dB 0.02 0.14 0.14
Free Space Loss dB 205.1 205.2 205.2
Earth Station Diameter m 0.55 1.00 1.20
Earth Station Gain dBi 34.4 39.6 41.2
System Noise Temperature K 188 125 126
Earth Station G/T dB/K 11.6 18.6 20.2
C/N Thermal Downlink dB 7.0 13.8 154
C/l XPOL, ACI, IM, ASI dB 8.3 13.5 15.2
C/(N+1) downlink dB 4.6 10.7 12.3
Adjacent Satellite Interference:

Uplink Input Power Density at 2 degre dBW/Hz -56.5 -56.5 -56.5
Downlink EIRP density at 2 degrees dBW/Hz -26 -26 -26
C/I up (single satellite) dB 30.2 30.2 30.2
C/I dn (single satellite) dB 11.3 16.5 18.2
Aggregate C/l up dB 27.2 27.2 27.2
Aggregate C/I down dB 8.3 13.5 15.2
Overall:

C/(N+) overall dB 4.5 10.3 11.8
C/(N+I) required dB 2.0 6.2 9.1
Margin dB 2.5 4.1 2.7

23




HTS Beams Return Link Budgets

Table B-4

Link Parameters Units 5M20G7W 3M90G7W 3M90G7W
Data rate Mbps 4 4 4
Mod cod QPSK 1/2 turbo QPSK 2/3 turbo BPSK 2/3 turbo
Carrier bandwidth MHz 5.2 3.90 3.90
Uplink:

Uplink Frequency GHz 14.311 14.311 14.311
Uplink transmit Power dBW 8.5 6.9 5.3
Earth Station Diameter m 0.55 1.00 1.20
Earth Station Gain dBi 36.5 41.7 43.3
Earth station EIRP dBW 45.0 48.6 48.6
Atmospheric Losses dB 0.02 0.19 0.19
Free Space Loss dB 207.3 207.3 207.3
Satellite G/T dB/K 13.0 13.0 13.0
C/N Thermal Uplink dB 12.1 16.8 16.8
C/l XPOL, ACI, IM, ASI dB 3.9 8.7 8.7
C/(N+1) uplink dB 3.3 8.1 8.1
Downlink:

Downlink Frequency GHz 19.886 19.886 19.886
Satellite EIRP per carrier dBW 31.4 31.8 31.8
Atmospheric Losses dB 0.38 0.38 0.38
Free Space Loss dB 210.1 210.1 210.1
Earth Station Diameter m 7.30 7.30 7.30
Earth Station Gain dBi 61.8 61.8 61.8
System Noise Temperature K 457 457 204
Earth Station G/T dB/K 35.2 35.2 38.7
C/N Thermal Downlink dB 17.5 19.2 22.7
C/l XPOL, ACI, IM, ASI dB 21.1 19.7 19.7
C/(N+1) downlink dB 15.9 16.4 18.0
Adjacent Satellite Interference:

Uplink Input Power Density at 2 degre dBW/Hz -50 -50 -50
Downlink EIRP density at 2 degrees dBW/Hz -16 -16 -16
C/I up (single satellite) dB 6.9 11.7 11.7
C/I dn (single satellite) dB 21.1 22.7 22.7
Aggregate C/l up dB 3.9 8.7 8.7
Aggregate C/I down dB 21.1 19.7 19.7
Overall:

C/(N+) overall dB 3.1 7.5 7.7
C/(N+I) required dB 2.4 4.6 4.6
Margin dB 0.7 2.9 3.1
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Table B-5
Broadcast Beam Link Budgets

Link Parameters Units 36MOG7W 36MOG7W
Data rate Mbps 38.723 52.187
Mod cod QPSK 2/3 DVB-S2 8PSK 3/5 DVB-S2
Carrier bandwidth MHz 36.00 36.00
Uplink:
Uplink Frequency GHz 28.354 27.836
Uplink Transmit Power dBW -3.9 -3.7
Earth Station Diameter m 7.30 7.30
Earth Station Gain dBi 64.9 64.7
Earth Station Transmit EIRP/Carrier dBW 61.0 61.0
Atmospheric Losses dB 0.36 0.37
Free Space Loss dB 213.2 213.1
Satellite G/T dB/K 15.8 15.8
C/N Thermal Uplink dB 16.3 16.4
C/l XPOL, ACI, IM, ASI dB 18.0 18.0
C/(N+1) uplink dB 14.0 14.1
Downlink:
Downlink Frequency GHz 11.554 11.036
Satellite EIRP per carrier dBW 49.0 49.0
Atmospheric Losses dB 0.01 0.14
Free Space Loss dB 205.4 205.0
Earth Station Diameter m 0.55 0.85
Earth Station Gain dBi 34.6 38.0
System Noise Temperature K 171 174
Earth Station G/T dB/K 12.3 15.6
C/N Thermal Downlink dB 8.9 12.5
C/l XPOL, ACI, IM, ASI dB 10.1 13.5
C/(N+1) downlink dB 6.5 9.9
Adjacent Satellite Interference:
Uplink Input Power Density at 2
degrees dBW/Hz -56.5 -56.5
Downlink EIRP density at 2 degrees dBW/Hz -26 -26
C/I up (single satellite) dB 21.0 21.0
C/I dn (single satellite) dB 13.1 16.5
Aggregate C/l up dB 18.0 18.0
Aggregate C/I down dB 10.1 13.5
Overall:
C/(N+1) overall dB 5.8 8.5
C/(N+1) required dB 4.1 6.7
Margin dB 1.7 1.8
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ANNEX C

Interference Analysis
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Interference Analyses

1- SES-15 TT&C:
Managing interference potential from TT&C carrieyslone on a case-by-case basis and relies
on frequency diversity, polarization diversity awttier tools to avoid interference.
For the Ku-band, to ensure that SES-15’s Ku-ban&lJ ®perations do not cause harmful
interference into the adjacent satellite netwock®rdination of the TT&C channels will be
completed with JSAT, which operates the Horizot&idband payload at 127° W.L. This
approach is consistent with industry practice, mo TT&C operations are typically addressed
with adjacent satellite licensees on a case-by-oasis considering the actual characteristics of
the respective networks.
For the Ka-band, there is no adjacent satelliteaipewithin two degrees; however, compliance
with 825.138 has been demonstrated in section 4.
2- SES-15 Communications Payload:
a) Ku-band Two Degree Spacing Analysis for 129.18.L:

I.  SES-15 Frequency Bands 10.7-12.2 GHz and 14.0-1&Hz
For the 11.7-12.2 GHz and 14.0-14.5 GHz bandsptieoperational Ku-band satellite adjacent
to the 129.15° W.L. position is JSAT’s Horizonst11a7° W.L. with more than 2° geocentric
separation. Given that there is currently no Kaebsatellite at 131° W.L., a hypothetical
satellite assumed to be transmitting at the samemusn uplink power density and downlink
EIRP density levels as those being sought for t88-$5 satellite is used to estimate interference
levels at that orbital location.
For this portion of the analysis, the carrier-tteifierence ratio between two adjacent systems is

estimated for a set of competing emissions. Tladyais methodology consists of defining the
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emission characteristics for each network and cdimgthe interference levels resulting from
co-channel operation. C/I levels are calculatedeh combination of overlapping emissions
(i.e., the same frequency band and link direction). uResre presented in tables providing the
interference levels for combinations of emissioasy

The worst-case geometry for the earth and spatierstas assumed. That is, the space stations
are positioned closer to each other by their rasgestationkeeping tolerances and the earth
station is mispointed toward the interfering spsta¢ion by an assumed pointing error.

The equations and parameter definitions presertedeacan be used to express the uplink and

downlink C/I as follows:

Clly = (PDES,W — PDgg, )+ (GES,W Ey) - GES,I (6)+AG/T
Cllgy = (EDSS,W —EDg, )+ (GES,W (Ey) — Gesw (6,)) +AGC

Here the uplink C/l is estimated using the emisgiower densities and gains of the earth
stations, and an assumption defining the locatidrise wanted and interfering earth stations
relative to the wanted space station beam boresite downlink C/l is estimated using the
wanted and interfering space station emission El&#ities, the gain of the wanted earth
station, and an assumption defining the locatiothefwanted earth station relative to the wanted
and interfering space station beam boresights.

The off-axis performance of the earth station améeis modeled using Part 25 Section 25.209.
According to Section 29.209(c)(1), receiving eatiditions are afforded protection to the extent
that they meet the §25.209(a) and (b) masks aldgbees off-axis. Therefore, all receiving
earth stations are assumed to meet this mask intdréerence analysis contained herein. Note
that this antenna pattern does not define gainegdior angles less than 1.5 degrees. In order to
account for earth station pointing errors, a pdialmain beam model is used for gain values at
small off-axis angles (fmx — 0.0025 * (DX * ¢) * 2).
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Earth station topocentric off-axis angles are apipnated by adding 10% to the geocentric
angular separation, taking into account the sttedliationkeeping tolerance and earth station
pointing error.

System characteristics used in the analysis anershothe following tables. Three space
stations are considered: SES-15 and two adjacatimrss: JSAT’s Horizons 1 at 127° W.L., and
a hypothetical satellite at 131° W.L. assumed ttréesmitting at the same maximum uplink
power density and downlink EIRP density levelshaseé for SES-15.

Table C-1 provides the space station name andabrbformation, and assumed earth station
parameters of the networks.

Table C-1: Station Parameters

Parameter System 1 System 2 System 3
Space station name Horizons-1 SES-15 Hypothetitallge
Nominal orbit location (+E, -W) -127.00 -129.15 1130
Station keeping tolerance (°) 0.05 0.05 0.05
Earth station pointing error (°) 0.15 0.15 0.15
Earth station antenna efficiency (fractiop) 0.65 650. 0.65

This analysis considers the digital emissions $gyobboth networks. Analog TV/FM signals
are coordinated on a case-by-case basis with nsgdmecraft, and are therefore not addressed
in this analysis. Digital signals are more rokarst operate typically down to much lower C/N
ratios than analog signals, and therefore are tebeeant of interference.

Tables C-2 and C-3 show the emission charactesistiosidered here for Horizons-1 and a
hypothetical satellite at 131° W.L. (The emissicharacteristics for Horizons-1 have been

derived from its Schedule S file).
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Table C-2: Horizons 1 Typical Emissions

Uplink: Horizons-1 Carriers

Occupied Uplink Transm. Earth sidelobe Off-axis
Emission Bandwidth| Uplink SFD | Uplink EIRP Eirp Ant. (m) Station Charact. Eirp
(MHz) density Gain density
36M0OG7W 36.00 -89.0 74.0 -1.6 6.1 57.4 29 -38.8
6M0O0G7W 5.57 -82.0 68.9 1.4 6.1 57.4 29 -35.8
1MA454G7W 1.229 -82.0 62.3 1.4 6.1 57.4 29 -35.8
200KG7W 0.154 -82.0 53.3 1.4 6.1 57.4 29 -35.8
100KG7W 0.077 -82.0 50.3 1.4 6.1 57.4 29 -35.8
400KG7W 0.307 -82.0 56.3 1.4 3.0 51.2 29 -29.6
DOWNLINK -- Horizons 1 Carriers
L. . Downlink Receive Ear.th Sidelobe Off-axis
Emission Satellite EIRP |Bandw. (MHz) EIRP Station ]
. Ant. (m) i Charact. Gain
density Gain
36M0OG7W 51.8 36.0 -23.8 1.8 45.2 29 20.2
6MO0O0G7W 51.8 5.565 -26.8 3.7 51.4 29 20.2
1M45G7W 51.8 1.229 -26.8 1.8 45.2 29 20.2
200KG7W 51.8 0.154 -26.8 2.4 47.7 29 20.2
100KG7W 51.8 0.077 -26.8 2.4 47.7 29 20.2
400KG7W 51.8 0.307 -26.8 6.1 55.8 29 20.2
Table C-3: Hypothetical satellite at 131° W.L. Togd Emissions
Uplink: Carriers for Hypothetical Satellite at 131W
Occupied Uplink | Transm. | Earth . Off-axis
Emission Bandwidth Uplink EIRP Eirp Ant. Station Sidelobe Eirp
(MHz) density (m) Gain Charact. density
1M58G7W 1.58 55.1 -6.9 2.40 49.3 29 -34.3
175KG7W 0.175 46.5 -5.9 2.4 49.3 29 -33.3
3M15G7W 3.151 55.5 -9.5 1.2 43.3 29 -30.9
5M20G7W 5.20 45.0 -22.2 0.55 36.5 29 -36.8
3M90G7W 3.90 48.6 -17.3 1.0 41.7 29 -37.1
3M90G7W 3.90 48.6 -17.3 1.20 43.3 29 -38.7
Downlink: Carriers for Hypothetical Satellite at 131W
. Downlink | Receive Earth . R
Emission Satellite Bandwidth (MHz) EIRP Ant. Station Sidelobe Off-c':'lXIS
EIRP . . Charact. Gain
density (m) Gain
1M58G7W 30.8 1.58 -31.2 2.4 47.7 29 21.9
175KG7W 22.3 0.175 -30.1 2.8 49.0 29 21.9
3M15G7W 31.2 3.151 -33.8 6.3 56.1 29 21.9
36MOG7W 47.5 36.00 -28.1 0.55 34.9 29 21.9
36MOG7W 47.5 36.00 -28.1 1.0 40.1 29 21.9
36MOG7W 47.5 36.00 -28.1 1.2 41.7 29 21.9
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Table C-4 shows the SES-15 emission characterispiesidered here.

Table C-4: SES-15 Typical Emissions

Uplink: SES-15 Carriers

Emission | 1M58G7W 175KG7W 3M15G7W 5M20G7W | 3M90G7W | 3M90G7W
Bandwidth (MHz) 2.40 0.175 3.15 5.20 3.90 3.90
Uplink EIRP 55.1 46.5 55.5 45.0 48.6 48.6
Uplink Power 5.8 -2.8 12.2 8.5 6.9 5.3
Uplink Power density -58.0 -55.2 -52.7 -58.6 -59.0 -60.6
Uplink Earth Station (m) 2.40 2.4 1.2 0.55 1.0 1.20
Earth Station Gain 49.3 49.3 43.3 36.5 41.7 43.3
Upl. EIRP density -8.7 -5.9 -9.5 -22.2 -17.3 -17.3
Sidelobe Characteristic 29 29 29 29 29 29
Off-axis Eirp density -37.8 -35.0 -32.6 -38.5 -38.8 -40.4
Downlink: SES-15 Carriers
Emission | 1IM58G7W | 175KG7W 3M15G7W | 36MOG7W | 36MOG7W | 36MOG7W
Bandwidth 1.58 0.175 3.151 36.00 36.00 36.00
Receive Earth Station (m) 2.40 2.80 6.30 0.55 1.00 1.20
Satellite EIRP 30.8 22.3 31.2 47.5 47.5 47.5
Downlink EIRP density -31.2 -30.1 -33.8 -28.1 -28.1 -28.1
RX Earth Station Gain 47.7 49.0 56.1 34.9 40.1 41.7
Sidelobe Characteristic 29 29 29 29 29 29
Off-axis Gain 20.2 20.2 20.2 20.2 20.2 20.2

Applying the methodology presented above to thessiom characteristics shown in Tables C-2,

C-3 and C-4 results in the C/I levels shown in Appie 1 to this Annex. A separate table is

provided for each frequency band/link directionrplaat shows the C/I level for each emission

pair. All the calculated C/I values, including terst cases, are shown in Appendix 1 to this

Annex.

ii.  SES-15 Frequency Bands 10.95-11.2 and 11.45-11.7GH

Currently there are no operational GSO Extended#&nd satellites that use the 10.95-11.2 GHz

band or the 11.45-11.7 GHz band within two degoddbe 129.15° W.L. location, nor are there

any pending applications before the Commissionu$ar of these bands by a GSO satellite within

two degrees.
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Therefore, in order to demonstrate two-degree coibipity in these frequency ranges, the
transmission parameters of the SES-15 satellite baen assumed as both the wanted and
victim carriers, and the C/I level is calculated.
As the SES operations in this band are for the @rast beam, with the smallest antenna size
being 0.55m for the downlink earth stations, thendlink C/I calculation is simplified. One can
reasonably assume that the EIRP is the same freiwdhted satellite and interfering satellite at
the wanted location on the Earth, and hence omydheive earth station antenna discrimination
factors in.
Therefore, the downlink C/I for similar operatioren be simplified as the off-axis
discrimination of the receive earth station antemsaollows:
C/ly = on-axis gain (dBi) — off-axis gain of the reseearth station antenna (dBi)
= 34.6 dBi (on-axis gain of the 0.55 m receive leatation antenna) — 29+25 *
log (1.925°)
=12.7dB
Where the orbital separation is taken as the diffee between 129.15° W.L. and
the closest adjacent slot, 131°W.L., minus themtdteeping tolerance of each satellite
(+/- 0.5°) and approximating the topocentric arlgleadding 10% to the geocentric
angular separation.
The resulting C/I is high and demonstrates thabfterations proposed herein are two degree
compatible.
b) Ka-band Two Degree Spacing Analysis for 129.15/.L.:
No transmissions of the SES-15 satellite netwoikexiceed the uplink off-axis EIRP density
and downlink PFD levels of §25.138, regardless loéther the frequency band used is subject to

§25.138.
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I.  SES-15 Frequency Bands Subject to §25.138
The frequency bands used by SES-15 that are subj&26.138 are 18.3-18.8 GHz, 19.7-
20.2 GHz, 28.35-28.6 GHz and 29.25-30.0 GHz. Canpé with the Commission’s two-

degree spacing policy is assured in these bandsded
- The uplink off-axis EIRP density levels of 825.188() are not exceeded,;

- The maximum downlink PFD levels are lower thanRiE® value of -118 dBW/pAMIHz
given in 825.138(a)(6) of the rules.

The clear sky uplink off-axis EIRP density limits§25.138(a)(1) are equivalent to a maximum
uplink input power spectral density (“PSD”) of -5&IBW/Hz, assuming the antenna gain meets
the off-axis gain mask of 825.209. As shown belth& maximum PSD level from any of the
transmitting earth stations to be located in Ue&itbry is below this value of -56.5 dBW/Hz.
For the SES-15 transmitting gateway earth statithresmaximum EIRP density level is 51.4
dBW/MHz. The minimum antenna size for the SESfrabhdmitting gateway earth stations will
be 7.3m. This corresponds to a PSD level into therma of approximately -73.5 dBW/Hz,
which is 17 dB below the above mentioned limit ealu
The maximum EIRP that could be generated by any BEBWTA is 59.6 dBW. This EIRP is
associated with a 250 MHz bandwidth resulting maximum EIRP density of 35.6 dBW/MHz.
The shortest distance from the satellite to thehHar35,786 km, corresponding to a spreading
loss of 162.07 dB. Therefore, the maximum posg$#hi® at the Earth’s surface in the Ka-band
gateway downlink beams cannot exceed -126.5 dBWWH2/(i.e. 35.6 -162.07). This level
meets the -118 dBW/m2/MHz PFD limit at the Eartbusface, with a margin of 8.5 dB.
For the SES-15 Ka-band Beacon, Table 14 of Sedtid@monstrates that the PFD values will

comply with the limits in §25.138.
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Accordingly, all downlink Ka-band transmissionsfr®sES-15 will be compliant with
825.138(a)(6) of the rules.
ii.  SES-15 Frequency Bands Not Subject to §25.138
The only Ka-band frequency segment used by SE$t54 not covered by §25.138 is the 27.5-
28.35 GHz uplink band for the gateway links.
Currently there are no operational GSO Ka-bandlgatethat use the above listed band within
two degrees of the 129.15° W.L. location, nor hexd any applications pending before the
Commission for use of this band by a GSO sateldlithin two degrees.
Therefore, in order to demonstrate two-degree caibipty in this frequency range, the
transmission parameters of the SES-15 satellite baen assumed as both the wanted and
victim carriers and the C/I level is calculated.
As the SES operations in this band are feeder,limkh the smallest antenna size being
7.3 meters for the uplink earth station gatewayes,uplink C/I calculation is simplified. Further,
as operations in this band are spot beams, oneeagnnably assume that the receive space
station gain at the transmitting wanted and interéeearth station sites is the same.
Therefore, the uplink C/I for similar operationgbath slots can be simplified as the off-axis
discrimination of the earth station antenna, a®vd:
C/l, = on-axis gain (dBi) — off-axis gain towards thanted satellite (dBi)

= 64.09 dBi (on-axis gain of 7.3 m earth statioteana) — 29+25 * log (1.925°)

=42.2dB
Where the orbital separation is taken as the diffee between 129.15° W.L. and the closest
adjacent slot, 131°W.L., minus the station-keepolgrance of each satellite (+/- 0.5°) and
approximating the topocentric angle by adding 10%he geocentric angular separation. The

off-axis gain of the earth station antenna is medelsing Part 25 Section 25.209.
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The resulting C/lI is high, as one would expectsiach large uplink earth station antennas, and
demonstrates that the operations proposed herinvardegree compatible.

iii.  Sharing with Terrestrial Services in the 27.5-28.3%Hz band
A showing regarding terrestrial sharing betweenpifogosed U.S. gateway earth stations and
the LMDS service in the 27.5-28.35 GHz band idath in the SES-15 gateway earth station

applications, which are being filed contemporangowsh this petition.
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APPENDIX 1T0 ANNEX C

C/l CALCULATIONS
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Table A1-1: SES-15 into Horizons 1 Ku-Band UplDKk

Uplink C/I analysis SES-15 into Horizons-1

Uplink: SES-15 Carriers

Frequency 14.375 GHz Emission| 1IM58G7W | 175K0G7W [3M151G7W| 5M20G7W | 3M90G7W | 3M90G7W

Bandwidth (MHz) 1.58 0.175 3.15 5.20 3.90 3.90
Uplink EIRP 551 46.5 55.5 45.0 48.6 48.6

SES-15 Orbital Position 129.15 W Uplink Power 5.8 -2.8 12.2 8.5 6.9 53
Horizons-1 Orbital Position 127.0 W Uplink Power density -56.2 -55.2 -52.7 -58.6 -59.0 -60.6

Geocentric Separation 2.1 degrees Uplink Earth Station (m) 2.4 2.4 1.2 0.55 1.0 1.2
Topocentric Separation 2.3 degrees Earth Station Gain 49.3 49.3 43.3 36.5 41.7 43.3
Upl. EIRP density -6.9 -5.9 -9.5 -22.2 -17.3 -17.3

Sidelobe Characteristic 29 29 29 29 29 29
Off-axis Eirp density -36.0 -35.0 -32.6 -38.5 -38.8 -40.4

Uplink: Horizons-1 Carriers Uplink C/I: SES-15 into Horizons-1 Carriers
L. Occup‘led i Up'lmk Transm. Ear‘th Sidelobe Off-axis
Emission Bandwidth Uplink EIRP Eirp Station . i c/l c/i c/i c/i c/i c/i
K Ant. (m) i Charact. |Eirp density
(MHz) density Gain

36MOG7W 36.00 74.0 -1.6 6.1 57.4 29 -38.8 344 335 31.0 36.9 37.3 38.8
6M0O0G7W 5.565 68.9 1.4 6.1 57.4 29 -35.8 374 36.5 34.0 39.9 40.3 41.9
1M454G7W 1.229 62.3 1.4 6.1 57.4 29 -35.8 374 36.4 34.0 39.9 40.2 41.8
200KG7W 0.154 53.3 1.4 6.1 57.4 29 -35.8 374 36.5 34.0 39.9 40.2 41.8
100KG7W 0.077 50.3 1.4 6.1 57.4 29 -35.8 374 36.5 34.0 39.9 40.3 41.8
400KG7W 0.307 56.3 1.4 3.0 51.2 29 -29.6 374 36.5 34.0 39.9 40.2 41.8
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Table A1-2: SES-15 into Horizons 1 Ku-Band Dowhli@/|

Downlink C/I analysis SES-15 into Horizons-1 Downlink: SES-15 Carriers
Frequency 11.95 GHz Emission| 1M58G7W|175K0G7W| 3M151G7W | 36MOG7W |36MOG7W [ 36M0OG7W

Bandwidth 1.58 0.175 3.151 36.00 36.00 36.00

SES-15 Orbital Position 129.15 w Receive Earth Station (m) 2.40 2.80 6.30 0.55 1.00 1.20
Horizons-1 Orbital Position 127.0 w Satellite EIRP 30.8 22.3 31.2 47.5 47.5 47.5
Geocentric Separation 21 degrees Downlink EIRP density -31.2 -30.1 -33.8 -28.1 -28.1 -28.1
Topocentric Separation 2.3 degrees RX Earth Station Gain 47.7 49.0 56.1 34.9 40.1 41.7

Sidelobe Characteristic 29 29 29 29 29 29

Off-axis Gain 20.2 20.2 20.2 20.2 20.2 20.2

Downlink: Horizons-1 Carriers Downlink C/I: SES-15 into Horizons-1 Carriers
. i Bandwidth Downlink Receive Ear.th Sidelobe . .
Emission Satellite EIRP (MHz) EIRI.’ Ant. (m) Stat!on Charact. Off-axis Gain c/i c/i c/i c/i c/i c/i
density Gain

36M0OG7W 51.8 36.00 -23.8 1.8 45.2 29 20.2 32.4 314 35.0 29.3 29.3 29.3
6MO0O0G7W 51.8 5.565 -26.8 3.7 51.4 29 20.2 35.7 34.6 38.3 32.6 32.6 32.6
1M454G7W 51.8 1.229 -26.8 1.8 45.2 29 20.2 29.4 28.4 32.0 26.3 26.3 26.3
200KG7W 51.8 0.154 -26.8 2.4 47.7 29 20.2 31.9 30.9 34.5 28.8 28.8 28.8
100KG7W 51.8 0.077 -26.8 2.4 47.7 29 20.2 31.9 30.9 34.5 28.8 28.8 28.8
400KG7W 51.8 0.307 -26.8 6.1 55.8 29 20.2 40.0 39.0 42.6 36.9 36.9 36.9

Table A1-3: Horizons 1 into SES-15 Ku-Band Upl@k
Uplink C/I analysis Horizons-1 into SES-15 Uplink: SES-15 Carriers
Frequency 14.375 GHz Emission| 1IM58G7W | 175KOG7W | 3M151G7W | 5M20G7W | 3M90G7W | 3M90G7W

Bandwidth (MHz) 1.58 0.175 3.151 5.20 3.90 3.90
Uplink EIRP 55.1 46.5 55.5 45.0 48.6 48.6

SES-15 Orbital Position 129.15 W Uplink Power 5.8 -2.8 12.2 8.5 6.9 5.3
Horizons-1 Orbital Position 127.0 w Uplink Power density -56.2 -55.2 -52.7 -58.6 -59.0 -60.6
Geocentric Separation 2.1 degrees Uplink Earth Station (m) 2.4 2.4 1.2 0.55 1.0 1.20
Topocentric Separation 2.3 degrees Earth Station Gain 49.3 49.3 43.3 36.5 41.7 43.3
Upl. EIRP density -6.9 -5.9 9.5 -22.2 -17.3 -17.3
Sidelobe Characteristic 29.0 29.0 29.0 29.0 29.0 29.0
Off-axis Eirp density -36.0 -35.0 -32.6 -38.5 -38.8 -40.4

Uplink: Horizons-1 Carriers Uplink C/I: Horizons-1 into SES-15 Carriers
Earth Off-axis
Emission Occupied Bandwidth Uplink EIRP Uplink Eirp | Transm. Station Sidelobe Eirp c/i c/i c/i c/i c/i c/i
(MHz) density Ant. (m) A Charact. i
Gain density

36M0OG7W 36.00 74.0 -1.6 6.10 57.4 29 -38.8 31.9 32.8 29.3 16.6 21.5 21.5
6M0O0G7W 5.57 68.9 1.4 6.10 57.4 29 -35.8 28.9 29.8 26.3 13.6 18.5 18.5
1M454G7W 1.229 62.3 1.4 6.10 57.4 29 -35.8 28.9 29.9 26.3 13.7 18.5 18.5
200KG7W 0.154 53.3 1.4 6.10 57.4 29 -35.8 28.9 29.9 26.3 13.6 18.5 18.5
100KG7W 0.077 50.3 1.4 6.10 57.4 29 -35.8 28.9 29.9 26.3 13.6 18.5 18.5
400KG7W 0.307 56.3 1.4 3.00 51.2 29 -29.6 22.7 23.7 20.1 7.5 12.3 12.3
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Downlink C/I analysis Horizons-1 into SES-15

Table A1-4: Horizons 1 into SES-15 Ku-Band Dowkl{@/I

Downlink: SES-15 Carriers

Frequency 11.95 GHz Emission| 1M58G7W |[175KOG7W [3M151G7W| 36 MOG7W | 36 MOG7W [36MOG7W

Bandwidth 1.58 0.175 3.151 36.00 36.00 36.00

SES-15 Orbital Position 129.15 w Receive Earth Station (m) 2.40 2.80 6.30 0.55 1.00 1.20
Horizons-1 Orbital Position 127.0 w Satellite EIRP 30.8 22.3 31.2 47.5 47.5 47.5
Geocentric Separation 2.1 degrees Downlink EIRP density -31.2 -30.1 -33.8 -28.1 -28.1 -28.1
Topocentric Separation 2.3 degrees RX Earth Station Gain 47.7 49.0 56.1 34.9 40.1 41.7

Sidelobe Characteristic 29 29 29 29 29 29

Off-axis Gain 20.2 20.2 20.2 20.2 20.2 20.2

Downlink: Horizons-1 Carriers Downlink C/I: Horizons-1 into SES-15 Carriers
L. . Bandw. Downlink Receive Ear.th Sidelobe . .
Emission Satellite EIRP EIRP Station Off-axis Gain c/i c/i c/i c/i c/i c/l
(MHz) ) Ant. (m) ) Charact.
density Gain

36MOG7W 51.8 36.00 -23.8 1.8 45.2 29 20.2 20.1 22.5 25.9 10.4 15.6 17.2
6M0O0G7W 51.8 5.565 -26.8 3.7 51.4 29 20.2 23.1 25.5 28.9 134 18.6 20.2
1M454G7W 51.8 1.229 -26.8 1.8 45.2 29 20.2 23.1 25.5 28.9 134 18.6 20.2
200KG7W 51.8 0.154 -26.8 2.4 47.7 29 20.2 23.1 25.5 28.9 134 18.6 20.2
100KG7W 51.8 0.077 -26.8 2.4 47.7 29 20.2 23.1 25.5 28.9 134 18.6 20.2
400KG7W 51.8 0.307 -26.8 6.1 55.8 29 20.2 23.1 255 28.9 134 18.6 20.2
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Table A1-5: SES-15 into Hypothetical satelliteld° W.L. Ku-Band Uplink C/I

Uplink C/1 analysis SES-15 into Hypothetical Sat at 131W Uplink: SES-15 Carriers
Frequency 14.375 Emission| 1IM58G7W| 175K0G7W [3M151G7W| 5M20G7W [ 3M90G7W | 3M90G7W
Bandwidth (MHz) 1.580 0.175 3.151 5.20 3.90 3.90
Uplink EIRP 55.1 46.5 55.5 45.0 48.6 48.6
SES-15 Orbital Position 129.15 W Uplink Power 5.8 -2.8 12.2 8.5 6.9 5.3
Hypothetical Sat at 131W Orbital Position 131.0 w Uplink Power density -56.2 -55.2 -52.7 -58.6 -59.0 -60.6
Geocentric Separation 1.7 degrees Uplink Earth Station (m) 2.4 2.4 1.2 0.55 1.0 1.20
Topocentric Separation 19 degrees Earth Station Gain 49.3 49.3 43.3 36.5 41.7 43.3
Upl. EIRP density -6.9 -5.9 9.5 -22.2 -17.3 -17.3
Sidelobe Characteristic 29 29 29 29 29 29
Off-axis Eirp density -34.3 -33.3 -30.9 -36.8 -37.1 -38.7
Uplink: Hypothetical Sat at 131W Carriers Uplink C/1: SES-15 into Hypothetical Sat at 131W Carriers
. Occup.led i Up.lmk Transm. Ear.th Sidelobe |Off-axis Eirp
Emission Bandwidth Uplink EIRP Eirp Station 3 c/i c/i c/i c/i c/i c/i
K Ant. (m) . Charact. density
(MHz) density Gain
1M58G7W 1.58 55.1 -6.9 2.4 49.3 29 -34.3 27.4 26.4 24.0 29.9 30.2 31.8
175K0G7W 0.175 46.5 -5.9 2.4 49.3 29 -33.3 28.4 27.4 24.9 30.8 31.2 32.8
3M151G7W 3.151 55.5 -9.5 1.2 43.3 29 -30.9 24.8 23.8 21.4 27.3 27.6 29.2
5M20G7W 5.20 45.0 -22.2 0.6 36.5 29 -36.8 12.1 11.2 8.7 14.6 14.9 16.5
3M90G7W 3.90 48.6 -17.3 1.0 41.7 29 -37.1 17.0 16.0 13.6 19.4 19.8 21.4
3M90G7W 3.90 48.6 -17.3 1.20 43.3 29 -38.7 17.0 16.0 13.6 19.4 19.8 21.4
Table A1-6: SES-15 into Hypothetical satelliteld81° W.L. Ku-Band Downlink C/I
Downlink C/I analysis SES-15 into Hypothetical Sat at 131W Downlink: SES-15 Carriers
Frequency 11.95 GHz Emission| 1M58G7W 175K0G7W | 3M151G7W | 36MOG7W 36M0OG7W 36M0OG7W
Bandwidth 1.58 0.175 3.151 36.00 36.00 36.00
SES-15 Orbital Position  129.15 W Receive Earth Station (m) 2.40 2.80 6.30 0.55 1.00 1.20
Hypothetical Sat at 131W Orbital Position 131.0 " Satellite EIRP 30.8 22.3 31.2 47.5 47.5 47.5
Geocentric Separation 1.7 degrees Downlink EIRP density -31.2 -30.1 -33.8 -28.1 -28.1 -28.1
Topocentric Separation 1.9 degrees RX Earth Station Gain 47.7 49.0 56.1 34.9 40.1 41.7
Sidelobe Characteristic 29 29 29 29 29 29
Off-axis Gain 219 219 219 219 219 219
Downlink: Hypothetical Sat at 131W Carriers Downlink C/I: SES-15 into Hypothetical Sat at 131W Carriers
Emission Satellite | Bandwidth DO:I,I::nk Receive Sf:trit:n Sidelobe Off-axis Gain c/i c/i c/l c/l c/i c/i
EIRP (MHz) 3 Ant. (m) X Charact.
density Gain
1M58G7W 30.8 1.58 -31.2 2.4 47.7 29 219 25.8 24.7 28.4 22.7 22.7 22.7
175K0G7W 22.3 0.175 -30.1 2.8 49.0 29 21.9 28.2 27.1 30.8 25.1 25.1 25.1
3M151G7W 31.2 3.151 -33.8 6.3 56.1 29 219 31.6 30.5 34.2 28.5 28.5 28.5
36MOG7W 47.5 36.00 -28.1 0.55 34.9 29 21.9 16.1 15.1 18.7 13.0 13.0 13.0
36M0OG7W 47.5 36.00 -28.1 1.0 40.1 29 21.9 213 20.3 23.9 18.2 18.2 18.2
36MOG7W 47.5 36.00 -28.1 1.2 41.7 29 219 229 21.8 255 19.8 19.8 19.8
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Uplink C/1 analysis Hypothetical Sat at 131W into SES-15

Table A1-7: Hypothetical satellite at 131° W.LtarSES-15 Ku-Band Uplink C/I

Uplink: SES-15 Carriers

Frequency 14.375 GHz Emission|] 1M58G7W 175K0G7W 3M151G7W 5M20G7W 3M90G7W 3M90G7W

Bandwidth (MHz) 1.580 0.175 3.151 5.20 3.90 3.90

Uplink EIRP 55.1 46.5 55.5 45.0 48.6 48.6

SES-15 Orbital Position 129.15 w Uplink Power 5.8 -2.8 12.2 8.5 6.9 5.3
Hypothetical Sat at 131W Orbital Position 131.0 w Uplink Power density -56.2 -55.2 -52.7 -58.6 -59.0 -60.6
Geocentric Separation 1.7 degrees Uplink Earth Station (m) 2.40 2.4 1.2 0.55 1.0 1.20
Topocentric Separation 1.9 degrees Earth Station Gain 49.3 49.3 43.3 36.5 41.7 43.3
Upl. EIRP density -6.9 -5.9 -9.5 -22.2 -17.3 -17.3

Sidelobe Characteristic 29.0 29.0 29.0 29.0 29.0 29.0
Off-axis Eirp density -34.3 -33.3 -30.9 -36.8 -37.1 -38.7
Uplink: Hypothetical Sat at 131W Carriers Uplink C/1: Hypothetical Sat at 131W into SES-15 Carriers
o Occup-led . Up.llnk Transm. Ear-th sidelobe 0ffjaX|s
Emission Bandwidth Uplink EIRP Eirp Station Eirp c/l c/i c/l c/l c/l c/i
i Ant. (m) ) Charact. i
(MHz) density Gain density
1M58G7W 1.58 55.1 -6.9 2.4 49.3 29 -34.3 27.4 28.4 24.8 12.1 17.0 17.0
175K0G7W 0.175 46.5 -5.9 2.4 49.3 29 -33.3 26.4 27.4 23.8 11.2 16.0 16.0
3M151G7W 3.151 55.5 -9.5 1.2 43.3 29 -30.9 24.0 24.9 21.4 8.7 13.6 13.6
5M20G7W 5.20 45.0 -22.2 0.55 36.5 29 -36.8 29.9 30.8 27.3 14.6 19.4 19.4
3M90G7W 3.90 48.6 -17.3 1.0 41.7 29 -37.1 30.2 31.2 27.6 14.9 19.8 19.8
3M90G7W 3.90 48.6 -17.3 1.2 433 29 -38.7 31.8 32.8 29.2 16.5 21.4 214
Table A1-8: Hypothetical satellite at 131° W.LtarSES-15 Ku-Band Downlink C/I
Downlink C/I analysis Hypothetical Sat at 131W into SES-15 Downlink: SES-15 Carriers
Frequency 11.95 GHz Emission| 1M58G7W |[175K0G7W|3M151G7W| 36MOG7W | 36MOG7W [36M0OG7W

Bandwidth 1.58 0.175 3.151 36.00 36.00 36.00

SES-15 Orbital Position 129.15 w Receive Earth Station (m) 2.4 2.8 6.3 0.55 1.0 1.2

Hypothetical Sat at 131W Orbital Position 131.0 w Satellite EIRP 30.8 22.3 31.2 47.5 47.5 47.5
Geocentric Separation 1.7 degrees Downlink EIRP density -31.2 -30.1 -33.8 -28.1 -28.1 -28.1

Topocentric Separation 1.9 degrees RX Earth Station Gain 47.7 49.0 56.1 34.9 40.1 41.7

Sidelobe Characteristic 29 29 29 29 29 29
Off-axis Gain 219 219 21.9 219 21.9 21.9
Downlink: Hypothetical Sat at 131W Carriers Downlink C/1: Hypothetical Sat at 131W into SES-15 Carriers
L. . Bandw. Downlink | Receive Ant. [ Earth Station | Sidelobe ) .

Emission Satellite EIRP (MHz) EIRP density (m) Gain Charact. Off-axis Gain c/l c/l c/l c/l c/i c/l
1M58G7W 30.8 1.58 -31.2 2.4 47.7 29 21.9 25.8 28.2 31.6 16.1 21.3 22.9
175K0G7W 22.3 0.175 -30.1 2.8 49.0 29 21.9 24.7 27.1 30.5 15.1 20.3 21.8

3M151G7W 31.2 3.151 -33.8 6.3 56.1 29 21.9 28.4 30.8 34.2 18.7 23.9 25.5
36M0OG7W 47.5 36.00 -28.1 0.55 34.9 29 21.9 22.7 25.1 28.5 13.0 18.2 19.8
36MOG7W 47.5 36.00 -28.1 1.0 40.1 29 21.9 22.7 25.1 28.5 13.0 18.2 19.8
36MOG7W 47.5 36.00 -28.1 1.2 41.7 29 219 22.7 25.1 28.5 13.0 18.2 19.8
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