Beforethe
FEDERAL COMMUNICATIONS COMMISSION
Washington, D.C. 20554

In the Matter of )
)
SES SATELLITES (GIBRALTAR) LTD. )  File No. SAT-MOD
)  Call Sign S2951
Petition to Modify )
U.S. Market Access for SES-15 )

PETITIONTO MODIFY U.S. MARKET ACCESSAUTHORIZATION

SES Satellites (Gibraltar) Ltd. (“SES Gibraltaig@ing business as “SES”) hereby
requests modification of its authority to use thbr@tar-licensed SES-15 spacecraft to serve the
U.S. market from 129.15° W.X.The purpose of this modification is to seek UrBrket access
for the Wide Area Augmentation System (“WAAS”) pagt onboard SES-15 that will be used
to support the U.S. Global Positioning System (“QPSSES requests that the Commission
authorize U.S. radionavigation satellite servid@N'SS”) using the SES-15 WAAS payload,
with downlink spectrum in the 1564.42-1586.42 Mhhzl4165.45-1187.45 MHz bands, feeder
links in the 6628.27-6650.27 MHz and 6679.42-672 Iz bands, and a beacon at
3700.2 MHz. Grant of the requested authority isststent with Commission precedent and will
serve the public interest by enhancing the accund&PS signals, which are relied on for a

broad range of government, business, and consyspécations.

! See SES Satellites (Gibraltar) Lt8ile No. SAT-PPL-20160126-00007 (the “SES-15
Petition”), granted July 12, 2016 (the “SES-15 Gban

2 SES is also supplementing the information inSES Petition by providing additional

link budgets and updated two-degree spacing amsdiysihe previously described Ku-band
payload. The material provided in Attachment this legal narrative should be incorporated as
part of Annexes B and C of the original Technicab&ndix submitted with the SES-15 Petition.



A completed FCC Form 312 is attached, along vétihhical materials on
Schedule %and in narrative form pursuant to Section 25.1fl#he Commission’s rules.
Construction of SES-15 began over a year ago,antth of the spacecraft is currently
scheduled to occur in 2017. SES seeks actionismtbdification request consistent with that

schedule.

BACKGROUND

As noted in the original SES-15 Petiti®@ES Americom, an affiliate of SES
Gibraltar, currently operates the AMC-1 spacea@tft29.15° W.L. under U.S. license in
accordance with International Telecommunicationddr(f'ITU”) filings of the Gibraltar
Regulatory Authority (‘GRA")* SES-15 will provide follow-on service at 129.MFL., but
will also provide service in additional frequenci€khe table below identifies the spectrum that

will be used by the SES-15 WAAS payload.

3 In completing the Schedule S, SES has reliedhemtost recent Schedule S instructions.

Consistent with those instructions, in cases whigeSchedule S software requests information
that space station applicants are no longer regjtar@rovide, SES has omitted data elements, or
where necessary to permit validation of the Scre@uilile, has entered a “1” as a placeholder.
SES specifies that these “1” data entries are @eitsie scope of the certifications herein
regarding accuracy of the information provided wiitts petition.

4 See SES Americom, In€all Sign S2445, File Nos. SAT-MOD-20140730-00@389
SAT-AMD-20150219-00006, grant-stamped May 28, 2(&horizing operation of AMC-1 at
129.15° W.L. in the conventional Ku-band).



Frequency
Band AMC-1 SES-15

L-band Not on AMC-1 WAAS payload uses L1 and Lfrencies:
1165.45-1187.45 MHz downlink;
1564.42-1586.42 MHz downlink

Conventional | AMC-1 has a conventional C-{ WAAS payload includes a beacon
C-band band payload, but it is frequency in the conventional C-band at
authorized only for limited 3700.2 MHz

TT&C operations in that
spectrum at 129.15° W.L.

Extended C- Not on AMC-1 WAAS Feeder Links:
band 6628.27-6650.27 MHz uplink
6679.42-6701.42 MHz uplink

The WAAS payload, including the L-band frequencedended C-band feeder links, and

conventional C-band beacon, will operate under filikgs submitted by Luxembourg.

1. AUTHORIZING THE SES- 15 WAASPAYLOAD TO SERVE THE U.S. IS
CONSISTENT WITH FCC POLICIESAND THE PUBLIC INTEREST

In theDISCO |l proceeding,the Commission adopted policies for determining
whether to permit foreign-licensed satellites ttvedhe U.S. market, and these standards are
codified in Section 25.137 of the Commission’s RiléeThe Commission’s policies are intended
to ensure that entry by a foreign-licensed sageliil not distort competition in the U.SUnder
theDISCO Il framework, the Commission applies a presumptian thith respect to services
covered by the WTO agreement, entry into the U.&ket by entities licensed by WTO member

countries will promote competition in the U.S. mettk The Commission also considers whether

> See Amendment of the Commission’s Policies to AllowmU.S. Licensed Space Stations

providing Domestic and International Service in theited StatesReport & Order, 12 FCC Rcd
24094 (1997) (DISCO IT).

6 47 C.F.R. § 25.137.
! DISCO llat 1 7.
8 Id. at ] 39.



there are spectrum availability issues or concezlading to national security, law enforcement,
foreign policy or trade that would present an otlstéo U.S. market acce3s.

The WAAS payload on SES-15 is part of a programagad by the Federal
Aviation Administration (“FAA”) X Data from the WAAS payload will be delivered toAWS-
enabled GPS receivers and used to correct the neeb&PS position. The WAAS broadcast
message increases GPS signal accuracy from 100smtetiess than 7 meters. The FAA
provides this service because it improves thetglmfi GPS-enabled aircraft to make precision
landings and enhances flight safety. The SES-15A%®/payload will supplement the network
of WAAS-equipped satellites that have previouslgrbauthorized by the Commissith.

The WAAS signal will be transmitted using extendztband frequencies through
redundant GEO Uplink Subsystem/Ground Uplink StegiGUS”) located in the U.S., with the
primary GUS located in Somis, CA with a “hot” bapkn Brewster, WA. The data will then be
relayed to GPS receivers using L-band GPS freqaencihe spacecraft also has a C-band
beacon at 3700.2 MHz that will be used solely torpeantenna alignment and tracking.

Authorizing the SES-15 WAAS payload to communicai U.S. earth stations
for the purposes of providing RNSS is consisterihwie market access framework set forth in

DISCO lland with Commission precedent. Although RNSS tsdaentified as a covered

o See idat 1 178.

10 Raytheon Integrated Defense Systems (“Raytheahi)inisters the WAAS network
under an agreement with the FAA. Last year Raytlexdered into a subcontract with SES
Government Solutions, Inc. (“SES-GS”), an affiliafeSES Gibraltar, for the WAAS payload to
be deployed on SES-1%eehttp://www.ses-gs.com/featured/ses-host-waas-pdydes-15/.

11 These include Intelsat's Galaxy 15 at 133° WTlelesat's Anik F1R at 107.3° W.L., and
Inmarsat 4F3 at 98° W.L., as well as the payloatherrecently launched Eutelsat Americas
Eutelsat 117 West B (formerly Satmex 9) satellitéé positioned at 116.8° W.L.



service under the WTO, neither is it listed asariueled servicé? Moreover, the Commission
has previously authorized the provision of RNS818. terminals using foreign-licensed
satellites-®

Gibraltar, the licensing administration for SES-iE5a British Overseas Territory.
The United Kingdom is responsible for the extemeddtions of its territories, while each
territory is responsible for its domestic IafvThrough the United Kingdom, Gibraltar is a
WTO-member country. Furthermore, Gibraltar anduinéed Kingdom both have open markets
for satellite services provided by U.S. licenseksparticular, these countries are subject to a
European Union (“EU”) directive specifying that “Mer States shall ensure that any
regulatory prohibition or restriction on the off#rspace segment capacity to any authorised
satellite earth station network operator are ahetis™ Accordingly, grant of market-access for
the SES-15 WAAS payload conforms to the pro-contipetrationale underlyin@ISCO IL

SES recognizes that under the Commission’s rataage of the spectrum used for
the WAAS payload is subject to specific requirememtrecommendations to protect other

services® SES will conform to these provisions with respgeadperations of the SES-15

12 SeeDISCO llat | 13.

13 See, e.gSatelites Mexicanos, S.A. de C®a)l Sign $2926, File Nos. SAT-LOI-
20140617-00070 & SAT-AMD-20141119-00123, grant-gtachAug. 20, 2015 (the “Satmex 9
Grant”).

14 Under the Colonial Laws Validity Act 1865 of thimited Kingdom, the local legislative
body of a British Overseas Territory is empowe@dbke laws for the “peace, order and good
government” for that territory only, subject to @gumption that such laws cannot have
extraterritorial effect.

15 Commission Directive 2002/77/EC, 16 September 2@l02ompetition in the markets for

electronic communications networks and serviced, 239, Article 7(1) at 21.

16 See47 C.F.R. § 2.106, Footnote 5.458 (use of the 64P% MHz band for passive
microwave sensor measurements over the oceanddbwgbnsidered by administrations in
frequency planning); Footnote 5.458A (in makinggasients to FSS in the 6700-7075 MHz



WAAS payload. Furthermore, as discussed in trechétd Technical Appendix, SES has
initiated the procedures set forth in ITU-R Resoltc09 regarding protection of aeronautical
radionavigation satellite systems.

Authorizing use of the SES-15 WAAS payload willgrove the accuracy of
positioning data used to support safe aircraftgetion and will enhance the efficiency of
aircraft operations by permitting reduced sepandbietween aircraft. As a result, grant of the
requested authority will benefit U.S. airlines anilions of air travelers.

1. RULE WAIVERS ARE WARRANTED FOR SES-15
SES seeks waivers of Commission rules in conneetith the request to use the
SES-15 WAAS payload to serve the U.S. market. Gohthese waivers is consistent with
Commission policy:
The Commission may waive a rule for good cause show
Waiver is appropriate if special circumstances a@ra
deviation from the general rule and such deviatvwonld
better serve the public interest than would stditerence
to the general rule. Generally, the Commission grant a
waiver of its rules in a particular case if thaektequested
would not undermine the policy objective of theerin
question and would otherwise serve the public asef
The SES-15 WAAS payload substantially compliehlite Commission’s rules,
but certain waivers are necessary in light of teguiencies used and the technical characteristics
of the spacecraft. The Commission has grantedasinvaivers in other cases. Because the SES-

15 WAAS payload will result in greater accuracy @PS data, grant of the requested waivers

will serve the public interest.

band, administrations should take steps to prajgettral line observations of the radio
astronomy service).

17 PanAmSat Licensee Corfl7 FCC Rcd 10483, 10492 (Sat. Div. 2002) (fot#so
omitted).



Section 25.131()): Section 25.131(j) of the Comsion’s rules specifies that a

license modification is necessary to permit rec@inly earth stations to operate with a foreign-
licensed satellite unless the operations are guiacies for which the satellite has been placed
on the Permitted List SES seeks waiver of this provision to allow RN&inals in the U.S.
to receive signals from the SES-15 WAAS payloathe1165.45-1187.45 MHz and 1564.42-
1586.42 MHz downlink spectrum without the needifmlividual earth station licensing , which
would be extremely burdensome given the numberR$ Gceive terminals deployed.

Grant of the requested waiver is consistent witm@iission precedent and with
the public interest. The Commission has previouslwed Section 25.131(j) to permit
reception of signals from the WAAS payload that Wé hosted on the Satmex 9 spacecraft.
The waiver grant was based on the Commission’smétation that reception of the WAAS
signals by U.S. terminals had been coordinated WitkA and would “further the FAA’s goals
of improving functionality and reliability of thelGbal Positioning Systenf® The same
rationale supports grant of a waiver for the SESAMSAS payload.

Section 25.158: SES also seeks any necessargmgai$ection 25.158 of the
Commission’s rules, which permits consideratiosdice station applications on a first-come,
first-served basis only if those satellites provig&O-like” services using directional
antenna$! The SES-15 WAAS payload will communicate in thbdnd frequencies with

omnidirectional GPS receive terminals. The Comiorsbas previously granted waivers to

18 See47 C.F.R. §25.131(j)(1) and (2).
19 SeeSatmex 9 Grant, Attachment to Grant at 3.

20 Id. See also Inmarsat Hawaii Ind&ile No. SES-MSC-20100415-00483, grant-stamped
July 13, 2010, Attachment to Grant at 1 (waivingts 25.131(j) to permit U.S. GPS terminals
to receive signals from the WAAS payload on the Wigensed Inmarsat 4F3 satellite).

21 47 C.F.R. § 25.138.



permit consideration of RNSS operations under itise dome, first-served framewofk and the
same relief is warranted here.

Section 25.202(g): Section 25.202(g) requires TH&C operations be

conducted at the edges of the allocated b&hd$e Commission has explained that:
The purpose of this rule is to simplify the cooation
process for satellite systems, to provide an incerfbr an
operator to maximize the efficiency of its system&C
operations, and to minimize the constraints plamedther
satellite operation$:

The majority of the TT&C frequencies for SES-16 kcated on the edges of the
bands used for the satellite’s communications djzers® However, the WAAS payload will
operate a tracking beacon at 3700.2 MHz, at thd kdge of the conventional C-band spectrum,
which is not otherwise used on the satellite.

SES submits that this configuration conforms toti®e 25.202(g), which does
not require TT&C to be conducted in a space statioperating bands but simply in “either or
both ends of the allocated bands for the seniterhe 3700-4200 MHz conventional C-band is
allocated for FSS service, and SES'’s request fibroaitly to perform beacon functions at the
edge of this band is therefore consistent withpllaen language of Section 25.202(Qg).

SES is aware, however, that in some decision€dmmission has characterized

Section 25.202(g) as requiring “FSS systems toaipdheir tracking, telemetry, and command

22 See, e.g., Lockheed Martin Cqr@rder and Authorization, 20 FCC Rcd 14558, 14561
(Sat. Div. 2005) (waiving the rules to allow coresiation of Lockheed’s proposed RNSS
operations in the L-band on a first-come, firstveerbasis).

23 47 C.F.R. § 25.202(q).

24 Orbcomm License Corp23 FCC Rcd 4804 at 1 20 (IB & OET 2008).

25 Technical Appendix, Section 3.0.

26 DIRECTYV Enterprises, LLDA 06-1493, 21 FCC Rcd 8028 (Sat. Div. 2006) ai {



(TT&C) links at the edges of the frequency baim&hich they are providing servi¢é’

Accordingly, SES requests grant of any necessaryewaf Section 25.202(g) to allow use of

the 3700.2 MHz frequency to perform satellite tiagikfor antennas using the WAAS payload.
Grant of a waiver will not undermine the objectivé the rule. As discussed in

the Technical Appendix, SES has coordinated witbl$at regarding operations of the WAAS

beacon at 3700.2 MHz although there is no frequeneylap between the beacon signal and the

frequencies in use on the adjacent Intelsat s&®lliThus, permitting use of the 3700.2 MHz

beacon will serve the public interest and will adtrersely affect adjacent spacecraft. Therefore,

a waiver of Section 25.202(g) is warranted.

Section 25.210(f): Section 25.210(f) of the Comsion’s rules requires space

stations using FSS frequencies to “employ statdefart full frequency reuse” through either
orthogonal polarizations within the same beam enube of multiple beanf&. The C-band
feeder link frequencies used to support the SE®/AAS payload are subject to this rule, but
only a single polarization is used in these freqiesn

A waiver of the rule is consistent with Commisspecedent and would not
undermine the purpose of the rule. The full freguyereuse requirement is intended to ensure
efficient use of spectrum, but the Commission hawed the rule in a number of cases,
including where permitting the non-compliant openas would not block another licensee from

using the same spectrum with the opposite polaoizAt In this instance, SES-15 uses only left-

27 See, e.g., Northrop Grumman Space & Mission Systans, DA 09-428, 24 FCC Rcd
2330 (IB 2009) at 1 94 (emphasis added).

28 47 C.F.R. § 25.210(f).

29 See, e.gSatmex 9 Grant, Attachment to Grant at 1 (waiviegt®n 25.210(f) “would

not prevent other licensees’ use of the same spadtirough orthogonal polarization,
preserving the maximum utilization of the spectriinBee also Columbia Communications
Corporation Memorandum Opinion, Order and Authorization, 70FRcd 122, 123 (1991)



hand circular polarization in the WAAS feeder linksrsuant to a mandate from the FAA, but
another satellite could use these frequenciesngtit-hand circular polarization. Accordingly,
grant of a waiver is consistent with Commissiornqes.

Section 25.210(i)(1): SES also seeks any negessaver of

Section 25.210(i)(1), which sets a 30 dB minimumdmss-polarization isolation performance
in the primary coverage area of a satellite usi8§ Frequencie¥ As indicated in Schedule S,
the minimum cross-polarization performance is beB®ndB for the extended C-band WAAS
feeder link frequencies.

The Commission has recently determined that tH& ¢f8ss-polarization
requirement is no longer necessargnd Section 25.210(i)(1) will therefore be deletdten the
Part 25 Second Order takes effect. Moreover, trar@ission has routinely granted waivers of
Section 25.210(i)(1) based on a finding that thenpry effect of any increased interference is on
the satellite operator itselfwhich can manage the interference internally. aBee the C-band
WAAS feeder link transmissions use only a singlappation, the shortfall in cross-polarization
performance will not affect those signals. Norwikre be any potential for increased

interference to adjacent satellites. Accordindl§gection 25.210(i)(1) is still in effect when the

(Commission views full frequency reuse waiver resgsiéavorably “as long as the non-compliant
satellite is making some use of the orbit/spectresource which otherwise would not be used”).

%0 47 C.F.R. §25.201(i)(1).

3 See Comprehensive Review of Licensing and Opertifgs for Satellite Services

Second Report and Order, 1B Dkt No. 12-267, FCQa%<rel. Dec. 17, 2015) (“Part 25 Second
Order”) at 88§ 331-333.

3 See, e.g., New Skies Satellites NOdl| Sign S2828, File No. SAT-PPL-20110620-
00112, grant-stamped Mar. 15, 2012, Attachment(ata2ving Section 25.210(i) for SES-4
based on a finding that shortfalls in the crosspotion isolation performance “will not
produce a significant increase in interferencegpkto the space station itself, and will not
adversely affect any other operator.”).

10



Commission acts on this modification request, gngna waiver of the rule for the SES-15
WAAS payload is consistent with applicable preceden

Sections 25.114(d)(14)(ii)) and 25.283(c): Sedcti@f.114(d)(14)(ii) and

25.283(c) impose requirements relating to ventingesl energy sources during the disposal
process for a spacecraft.The SES-15 Petition sought limited waiver of thases in
connection with residual xenon that will be onbotirel spacecraft at its end of Ifeand this
request was granted by the Commissio the extent necessary, SES incorporates thaemwa
request by reference herein.
V. CONCLUSION
For the foregoing reasons, SES respectfully raqubat the Commission

authorize RNSS to U.S. receivers using the SES-A3®/payload.

Respectfully submitted,

SES SATELLITES (GIBRALTAR) LTD.

By:/s/ Petra A. Vorwig

Of Counsel Petra A. Vorwig

Karis A. Hastings Senior Legal & Regulatory Counsel
SatCom Law LLC for SES Satellites (Gibraltar) Ltd.
1317 F Street, N.W., Suite 400 1129 20th Street NS&fite 1000
Washington, D.C. 20004 Washington, D.C. 20036

Tel: (202) 599-0975

Dated: July 18, 2016

3 Section 25.283(c) contains the substantive vemBngirement, and

Section 25.114(d)(14)(ii) requires applicants tbrait information that addresses “whether
stored energy will be removed at the spacecraffitsad life.” 47 C.F.R. § 25.114(d)(14)(ii).

3 SES-15 Petition, Legal Narrative at 13-15.
= SES-15 Grant at paragraph 8.
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ATTACHMENT 1



ADDENDUM TO TECHNICAL APPENDIX

SES-15AT 129.15°W.L.



To supplement the information already on file reijag SES-15,SES is attaching additional
link budgets in Annex A showing typical link budgdor the SES-15 Ku-band downlink beam,
and a corresponding Ku-band downlink two-degreeisgaanalysis.

1.0 Emission Designatorsand Link Budgets (825.114(d)(4))
Annex A shows additional typical link budgets fbetSES-13TS Forwad links, the SES-15
Broadcast Beam, and the SES-15 North American Bedmch all use Ku-band downlink
spectrum. The emission designators remain the sasméat was previously submitted in the
SES-15 Petition.

2.0 Ku-band Downlink Two Degree Spacing Analysis
For the 11.7-12.2 GHz band, the only operationablidnd satellite adjacent to the 129.15° W.L.
position is JSAT’s Horizons 1 at 127° W.L. with radhan 2° geocentric separation. Given that
there is currently no Ku-band satellite at 131° Wa_hypothetical satellite assumed to be
transmitting at the same maximum downlink EIRP dgrevels as those being sought for the
SES-15 satellite is used to estimate interfereecel$ 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 usiagéime methodology and assumptions
presented in the SES-15 Petition Technical Appendix
Three space stations are considered: SES-15 anddj@oent stations - JSAT's Horizons 1 at
127° W.L., and a hypothetical satellite at 131° WWaksumed to be transmitting at the same

downlink EIRP density levels as those for SES-15.

! See SES Satellites (Gibraltar) Ltd., File No. SAT-PPL-20160126-00007 (the “SES-15
Petition”), Technical Appendix, Annexes B and C.



Table C-1 is identical to the one presented irSBS-15 Technical Appendix and provides the

space station name and orbital information, andrass 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

Table C-2 shows the emission characteristics censitifor the downlink for Horizons-1.

Table C-2: Horizons 1 Typical Emissions

DOWNLINK -- Horizons 1 Carriers
L. . Downlink Receive Ear'th Sidelobe Off-axis

Emission Satellite EIRP |Bandw. (MHz) EIRP Station ]

. Ant. (m) X Charact. Gain

density Gain

36M0OG7W 51.8 36.0 -23.8 1.8 45.2 29 20.2
6M0O0G7W 51.8 5.565 -26.8 3.7 514 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 shows the emission characteristics censitifor the downlink for a hypothetical
satellite at 131° W.L.

Table C-3: Hypothetical satellite at 131° W.L. Togd Emissions

Downlink: Carriers for Hypothetical Satellite at 131W
. Downlink | Receive | Earth . .
Emission Satellite Bandwidth (MHz) EIRP Ant. Station Sidelobe Off-a.X|s

EIRP density (m) Gain Charact. 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
36MOG7W 49.0 30.00 -25.8 1.2 41.7 29 21.9
36MOG7W 52.0 30.00 -22.8 0.55 34.9 29 21.9
36MOG7W 52.0 30.00 -22.8 1.0 40.1 29 21.9
36MOG7W 52.0 30.00 -22.8 1.2 41.7 29 21.9




Table C-4 shows the SES-15 emission characterispiesidered for the downlink.

Table C-4: SES-15 Typical Emissions

Downlink: SES-15 Carriers
Emission | 1M58G7W 175KG7W 36MOG7W | 36MOG7W | 36MOG7W | 36MOG7W

Bandwidth 1.58 0.175 30.00 30.00 30.00 30.00
Receive Earth Station (m) 2.40 2.80 1.20 0.55 1.00 1.20
Satellite EIRP 30.8 22.3 49.0 52.0 52.0 52.0
Downlink EIRP density -31.2 -30.1 -25.8 -22.8 -22.8 -22.8
RX Earth Station Gain 47.7 49.0 41.7 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

Using the same methodology presented in the SEB=&bnical Appendix, the emission
characteristics shown in Tables C-2, C-3 and Csdltén the C/I levels shown in Appendix 1 to
this Annex. All the calculated C/I values are shaw Appendix 1 to this Annex.

i. SES-15Frequency Bands 10.95-11.2 and 11.45-11.7 GHz
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.
Therefore, in order to demonstrate two-degree caoibvifiy 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, themalink C/I calculation is simplified. One can
reasonably assume that the EIRP is the same frewdhted satellite and interfering satellite at
the wanted location on the Earth, and hence omlydheive 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 antemsafollows:
Cl/ly = on-axis gain (dBi) — off-axis gain of the regeiarth 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 thaatateeping 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.



ANNEX A

SES-15 Link Budgets



Table A-1
HTS Beams Forward Link Budgets

Units 36M0G7W 36M0G7W 36M0G7W
Data rate Mbps 43.489 54.438 60.556
Mod cod 8PSK 3/5 DVB-S2| 8PSK 3/4DVB-S2 8PSK 5/6 DVB-§
Carrier bandwidth MHz 30.0 30.0 30.0
Uplink:
Uplink Frequency GHz 28.042 28.018 29.636
Uplink transmit Power dBW 54 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 2131 213.6
Satellite G/T dB/K 14.1 12.5 14.1
C/N Thermal Uplink dB 24.6 23.0 24.1
C/I XPOL, ACI, IM, ASI dB 28.0 28.0 28.0
C/(N+1) uplink dB 23.0 21.8 22.6
Downlink:
Downlink Frequency GHz 11.242 11.218 11.318
Satellite EIRP per carrier dBW 52.0 52.0 52.0
Atmospheric Losses dB 0.02 0.14 0.14
Free Space Loss dB 205.2 205.2 205.2
Earth Station Diameter m 0.55 1.00 1.20
Earth Station Gain dBi 34.4 39.6 41.2
System Noise Temperature K 190 137 139
Earth Station G/T dB/K 11.6 18.2 19.8
C/N Thermal Downlink dB 12.2 18.7 20.3
C/I XPOL, ACI, IM, ASI dB 10.7 15.8 17.5
C/(N+1) downlink dB 8.4 14.0 15.7
Adjacent Satellite Interference:
Uplink Input Power Density at 2 degrees dBW/Hz 556. -56.5 -56.5
Downlink EIRP density at 2 degrees dBW/Hz -23 -23 23 -
C/1 up (single satellite) dB 31.0 31.0 31.0
C/I dn (single satellite) dB 13.7 18.8 20.5
Aggregate C/l up dB 28.0 28.0 28.0
Aggregate C/l down dB 10.7 15.8 175
Overall:
C/(N+1) overall dB 8.2 134 14.9
C/(N+1) required dB 6.7 9.1 105
Margin dB 1.5 4.3 4.4




Table A-2

Broadcast Beam Link Budgets

Link Parameters Units 36M0G7W 36M0G7W
Data rate Mbps 34.8 43.562
Mod cod QPSK 3/5 DVB-S2 QPSK 3/4 DVB-S2
Carrier bandwidth MHz 30.0 30.0
Uplink:
Uplink Frequency GHz 28.354 27.836
Uplink Transmit Power dBW -2.9 -2.7
Earth Station Diameter m 7.30 7.30
Earth Station Gain dBi 64.9 64.7
Earth Station Transmit EIRP/Carrier dBW 62.0 62.0
Atmospheric Losses dB 0.36 0.37
Free Space Loss dB 213.2 2131
Satellite G/T dB/K 15.8 15.8
C/N Thermal Uplink dB 18.1 18.2
C/I XPOL, ACI, IM, ASI dB 19.8 19.8
C/(N+1) uplink dB 15.8 15.9
Downlink:
Downlink Frequency GHz 11.554 11.036
Satellite beam peak dBW 50.0 50.0
Downlink aspect correction dB 1.0 1.0
Satellite EIRP per carrier dBW 49.0 49.0
Atmospheric Losses dB 0.02 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 171 120
Earth Station G/T dB/K 12.3 17.2
C/N Thermal Downlink dB 9.7 14.9
C/l XPOL, ACI, IM, ASI dB 7.9 11.3
C/(N+I) downlink dB 5.7 9.7
Adjacent Satellite I nterference:
Uplink Input Power Density at 2 degrees dBW/Hz -56.5 -56.5
Downlink EIRP density at 2 degrees dBWI/Hz -23 -23
C/I up (single satellite) dB 22.8 22.8
C/l dn (single satellite) dB 10.9 14.3
Aggregate C/l up dB 19.8 19.8
Aggregate C/l down dB 7.9 11.3
Overall:
C/(N+1) overall dB 5.3 8.8
C/(N+1) required dB 3.2 5.0
Margin dB 2.1 3.8




TableA-3
NA Beam Link Budgets

Link Parameters Units IM58G7W | 175K0G7W | 36MOG7W | 3M15G7W | 36MOG7W | 691K0G7W

Data rate Mbps 2.048 0.256 58.069 4 38.723 0.256
QPSK 7/8 | 8PSK,2/3 | 8PSK2/3 | QPSK®6/7 | QPSK2/3 BPSK 1/2

Mod cod turbo turbo DVB-S2 turbo DVB-S2 turbo
Carrier bandwidth MHz 1.580 0.175 30.0 3.151 30.0 .690
Uplink:
Uplink Frequency GHz 14.377 14.377 14.417 14.377 AnA 14.377
Uplink transmit Power dBW 5.8 -2.8 16.5 12.2 16.5 12
Earth Station Diameter m 2.40 2.40 6.30 1.20 6.30 .550
Earth Station Gain dBi 49.3 49.3 57.7 43.3 57.7 536.
Earth station EIRP dBW 55.1 46.5 74.2 55.5 74.2 638.
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/T dB/K 2.3 2.3 2.3 2.3 2.3 2.3
C/N Thermal Uplink dB 16.5 175 22.8 13.9 22.8 3.8
C/I XPOL, ACI, IM, ASI dB 19.2 20.1 25.5 16.6 25.5 6.3
C/(N+1) uplink dB 14.6 15.6 20.9 12.0 20.9 1.8
Downlink:
Downlink Frequency GHz 12.077 12.077 12.117 12.07y 12.117 12.077
Satellite downlink EIRP dBW 33.4 24.9 50.4 33.8 450. 171
Downlink aspect
correction dB 14 1.4 1.4 14 14 14
Satellite EIRP per carrie dBW 30.8 22.3 49.0 31.2 49.0 145
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. 5.820
Earth Station Diameter m 2.40 2.80 1.20 6.30 0.55 .306
Earth Station Gain dBi 47.8 49.1 41.8 56.2 35.0 256.
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 16.4 22.7 9.6 12.6
C/I XPOL, ACI, IM, ASI dB 15.7 18.1 15.1 215 8.3 11.3
C/(N+1) downlink dB 13.0 15.8 12.7 19.0 5.9 8.9
Adjacent Satellite
Interference:
Uplink Input Power
Density at 2 degrees dBW/Hz -50 -50 -50 -50 -50 -50
Downlink EIRP density
at 2 degrees dBW/Hz -23 -23 -23 -23 -23 -23
C/l up (single satellite) dB 22.2 23.1 28.5 19.6 28.5 9.3
C/I dn (single satellite) dB 18.7 21.1 18.1 245 11.3 14.3
Aggregate C/l up dB 19.2 20.1 25.5 16.6 25.5 6.3
Aggregate C/I down dB 15.7 18.1 15.1 215 8.3 11.3
Overall:
C/(N+1) overall dB 10.7 12.7 121 11.2 5.8 1.1
C/(N+l) required dB 8.1 10.0 7.8 7.7 41 0.3
Margin dB 2.6 2.7 4.3 3.5 1.7 0.8
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Table A1-1: 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| 36MOG7W | 36MOG7W [36MOG7W [ 36M0OG7W

Bandwidth 1.58 0.175 30.00 30.00 30.00 30.00

SES-15 Orbital Position 129.15 w Receive Earth Station (m) 2.40 2.80 1.20 0.55 1.00 1.20
Horizons-1 Orbital Position 127.0 w Satellite EIRP 30.8 22.3 49.0 52.0 52.0 52.0
Geocentric Separation 2.1 degrees Downlink EIRP density -31.2 -30.1 -25.8 -22.8 -22.8 -22.8
Topocentric Separation 2.3 degrees RX Earth Station Gain 47.7 49.0 41.7 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/1: SES-15 into Horizons-1 Carriers
L. . 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 20.2 324 314 27.0 24,0 24.0 24.0
6MO00G7W 51.8 5.565 -26.8 3.7 51.4 29 20.2 35.7 34.6 30.3 27.3 27.3 27.3
1M454G7W 51.8 1.229 -26.8 1.8 45.2 29 20.2 29.4 28.4 24.0 21.0 21.0 21.0
200KG7W 51.8 0.154 -26.8 2.4 47.7 29 20.2 31.9 30.9 26.5 23.5 23.5 23.5
100KG7W 51.8 0.077 -26.8 2.4 47.7 29 20.2 319 30.9 26.5 23.5 23.5 23.5
400KG7W 51.8 0.307 -26.8 6.1 55.8 29 20.2 40.0 39.0 34.6 31.6 31.6 31.6

Table A1-2: Horizons 1 into SES-15 Ku-Band Dowahil{@/I
Downlink C/I analysis Horizons-1 into SES-15 Downlink: SES-15 Carriers
Frequency 11.95 GHz Emission| 1M58G7W |175K0G7W| 36M0G7W | 36 MOG7W | 36 MOG7W [36MOG7W

Bandwidth 1.58 0.175 30.00 30.00 30.00 30.00
SES-15 Orbital Position 129.15 w Receive Earth Station (m) 2.40 2.80 1.20 0.55 1.00 1.20
Horizons-1 Orbital Position 127.0 w Satellite EIRP 30.8 22.3 49.0 52.0 52.0 52.0
Geocentric Separation 2.1 degrees Downlink EIRP density -31.2 -30.1 -25.8 -22.8 -22.8 -22.8
Topocentric Separation 2.3 degrees RX Earth Station Gain 47.7 49.0 41.7 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 Earjth Sidelobe X i
Emission Satellite EIRP EIRP Station Off-axis Gain c/i c/i c/i c/i c/i c/i
(MHz) X Ant. (m) X Charact.
density Gain

36M0G7W 51.8 36.00 -23.8 1.8 45.2 29 20.2 20.1 22.5 19.5 15.7 20.9 22.5
6M00G7W 51.8 5.565 -26.8 3.7 51.4 29 20.2 23.1 25.5 22.5 18.7 23.9 25.5
1M454G7W 51.8 1.229 -26.8 1.8 45.2 29 20.2 23.1 25.5 22.5 18.7 23.9 25.5
200KG7W 51.8 0.154 -26.8 24 47.7 29 20.2 23.1 25.5 22.5 18.7 23.9 25.5
100KG7W 51.8 0.077 -26.8 2.4 47.7 29 20.2 23.1 25.5 22.5 18.7 23.9 25.5
400KG7W 51.8 0.307 -26.8 6.1 55.8 29 20.2 23.1 25.5 22.5 18.7 239 25.5
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Table A1-3: SES-15 into Hypothetical satelliteldi° 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 36MOG7W 36M0OG7W 36M0OG7W 36M0OG7W
Bandwidth 1.58 0.175 30.00 30.00 30.00 30.00
SES-15 Orbital Position  129.15 W Receive Earth Station (m) 2.40 2.80 1.20 0.55 1.00 1.20
Hypothetical Sat at 131W Orbital Position 131.0 % Satellite EIRP 30.8 22.3 49.0 52.0 52.0 52.0
Geocentric Separation 1.7 degrees Downlink EIRP density -31.2 -30.1 -25.8 -22.8 -22.8 -22.8
Topocentric Separation 1.9 degrees RX Earth Station Gain 47.7 49.0 41.7 34.9 40.1 41.7
Sidelobe Characteristic 29 29 29 29 29 29
Off-axis Gain 21.9 21.9 21.9 219 21.9 21.9
Downlink: Hypothetical Sat at 131W Carriers Downlink C/I: SES-15 into Hypothetical Sat at 131W Carriers
L. Satellite | Bandwidth Downlink Receive Ear?h Sidelobe 3 3
Emission EIRP (MHz) EIR!’ Ant. (m) Stat!on Charact. Off-axis Gain c/l c/l c/l c/i c/l c/l
density Gain
1M58G7W 30.8 1.58 -31.2 2.4 47.7 29 21.9 25.8 24.7 20.4 17.4 17.4 17.4
175K0G7W 22.3 0.175 -30.1 2.8 49.0 29 21.9 28.2 27.1 22.8 19.8 19.8 19.8
36MOG7W 49.0 30.00 -25.8 1.2 41.7 29 21.9 25.2 24.1 19.8 16.8 16.8 16.8
36MOG7W 52.0 30.00 -22.8 0.55 34.9 29 21.9 21.4 20.4 16.0 13.0 13.0 13.0
36MOG7W 52.0 30.00 -22.8 1.0 40.1 29 21.9 26.6 25.5 21.2 18.2 18.2 18.2
36MOG7W 52.0 30.00 -22.8 1.2 41.7 29 21.9 28.2 27.1 22.8 19.8 19.8 19.8
Table Al-4: 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|36MOG7W | 36MOG7W | 36 M0G7W [36MOG7W
Bandwidth 1.58 0.175 30.00 30.00 30.00 30.00
SES-15 Orbital Position 129.15 w Receive Earth Station (m) 2.4 2.8 1.2 0.55 1.0 1.2
Hypothetical Sat at 131W Orbital Position 131.0 w Satellite EIRP 30.8 22.3 49.0 52.0 52.0 52.0
Geocentric Separation 17 degrees Downlink EIRP density -31.2 -30.1 -25.8 -22.8 -22.8 -22.8
Topocentric Separation 1.9 degrees RX Earth Station Gain 47.7 49.0 41.7 34.9 40.1 41.7
Sidelobe Characteristic 29 29 29 29 29 29
Off-axis Gain 21.9 21.9 21.9 21.9 21.9 21.9
Downlink: Hypothetical Sat at 131W Carriers Downlink C/1: Hypothetical Sat at 131W into SES-15 Carriers
. i Bandw. Downlink | Receive Ant. | Earth Station | Sidelobe . i
Emission Satellite EIRP (MHz) EIRP density (m) Gain Charact. Off-axis Gain c/l c/ c/l c/l c/l c/i
1M58G7W 30.8 1.58 -31.2 2.4 47.7 29 21.9 25.8 28.2 25.2 21.4 26.6 28.2
175K0G7W 22.3 0.175 -30.1 2.8 49.0 29 21.9 24.7 27.1 24.1 20.4 25.5 27.1
36M0OG7W 49.0 30.00 -25.8 1.2 41.7 29 21.9 20.4 22.8 19.8 16.0 21.2 22.8
36MOG7W 52.0 30.00 -22.8 0.55 34.9 29 21.9 17.4 19.8 16.8 13.0 18.2 19.8
36MOG7W 52.0 30.00 -22.8 1.0 40.1 29 21.9 17.4 19.8 16.8 13.0 18.2 19.8
36MOG7W 52.0 30.00 -22.8 1.2 41.7 29 21.9 17.4 19.8 16.8 13.0 18.2 19.8
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DECLARATION

I, Pascale Dumit, hereby certify under penaltpefjury that | am the technically
gualified person responsible for preparation oftdahnical information contained in the
foregoing exhibit; that | am familiar with the tegbal requirements of Part 25; and that | either
prepared or reviewed the technical information am&d in the exhibit and that it is complete
and accurate to the best of my knowledge, inforomagind belief.

/s Pascale Dumit

Pascale Dumit
Manager, Spectrum Management and Development
SES Americom, Inc.

Dated: July 18, 2016
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TECHNICAL APPENDIX

SES-15 WAAS PAYLOAD AT 129.13 W.L.



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

This technical appendix is submitted in supportthef modification request of SES Satellites
(Gibraltar) Limited (“SES”) seeking U.S. market ass for the Wide Area Augmentation
System (“WAAS”) payload onboard the SES-15 spadetode located at 129.15W.L. SES
provides herein technical information regardingWRAS payload to supplement the data
previously provided regarding SES-15.

SES-15 is currently under construction by The Bo&orporation, with the WAAS payload
operating in portions of the L-band and C-band.

The WAAS payload is hosted onboard SES-15 for #aeFal Aviation Administration (“FAA”)
and will operate service links in the L-band acribesvisible Earth on Global Positioning
System (“GPS”) frequencies L1 and L5 with feedekdi provided for this service through
extended C-band uplinks in the United States ir66#8.27-6650.27 MHz and 6679.42-
6701.42 MHz frequencies. The WAAS payload delivdata to WAAS-enabled GPS receivers.
This information is then used to correct the mead@PS position, improving GPS signal
accuracy from 100 meters to less than 7 meterg. FRA provides this service because it
improves the ability of GPS-enabled aircraft to makecision landings and provides additional
safety of flight. The primary feeder link statiaplinking the WAAS signal will be SES’s South
Mountain earth station in Somis, CA, with a “hotidkup located in Brewster, WA. The WAAS

payload will also use a tracking beacon at 3700k

! See SES Satellites (Gibraltar) Ltd., File No. SAT-PPL-20160126-00007 (the “SES-15
Petition”), granted July 12, 2016.

2 As discussed in Annex C, Intelsat operates Gal&xin the conventional C-band at

129° W.L., and SES has coordinated the WAAS paytoleacon with Intelsat. Coordination
will be facilitated by the fact that the Galaxy tt&nsponders do not use any frequencies below
3702 MHz, and the Galaxy 12 telemetry carriersoaréhe upper edge of the band. Moreover,

2



2.0 Schedule S (825.114(c))

The Schedule S database is included with thigifilinn 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 Schedtle.

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

In addition to the TT&C carriers described in tHeSS15 Petition, the WAAS payload operates a
vertically polarized tracking beacon at 3700.2 Mith an allocated bandwidth of 400 kHz
(described in Schedule S).

4.0 PFD limits (825.208 and 25.138)

Table 1 demonstrates that the PFD values for SESE&-band tracking beacon will comply with

§25.208(a).

Table 1: Maximum PFD values and margins relatovpdrmissible limits of §25.208(a)

Elevation angle, deg 5.0 10.0 15.0 20/0 25.0 90.0
Gain roll-off at elevation angle, dBi 0.0 0.0 0.0 .00 0.0 0.0
Max EIRP density at elevation angleg

dBW/4kHz 10.5 10.5 10.5 10.5 10.5 10.5
Minimum spreading loss, dB/m2 -163.3 -1632 -168.1162.9| -162.8 -162.1
25.208(a) pfd limit (3650-4200 MHz),

dBW/m2/4kHz -152.0 -149.5| -147.0 -144/5 -142)0 =042
pfd, dBW/m2/4KHz -152.8 -152.7| -1526 -1524 -152|3 -151.6
Margin, dB, relative to 25.208 0.8 3.2 5.6 7.9 10.8 9.6

the SES-15 WAAS payload tracking beacon at 3700 M cross polarized with Galaxy 12’s
transponder 1C.

% Consistent with those instructions, in cases wiiezeSchedule 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 @eitsie scope of the certifications herein
regarding accuracy of the information provided witits amendment.



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

In accordance with 825.114(c)(4)(vi)(A), the gxesd are not provided for the transmit and
receive antenna beams of the WAAS payload becaeseontour at 8 dB below peak for these
beams falls entirely beyond the edge of the viddaeh.

6.0 Emission Designators and Link Budgets (825.114(d){4

Annex A shows typical link budgets for the WAAS fzzd on the satellite, including emission
designators.

7.0 Coordination Matters including Two Degree Spacing Aalysis (825.114(d)(7) and
825.140(b)(2))

Annex B provides analyses demonstrating the comifigtiof the SES-15 WAAS payload at
129.13 W.L. with neighboring spacecraft in the extendetdadd.

With respect to operation of the WAAS payload ia GPS frequencies, SES notes that there are
two main coordination matters — ensuring compatyiith aeronautical radionavigation
satellite (ARNS) systems and ensuring compatibvliith the U.S. GPS system. With respect to
sharing with ARNS, SES will follow the proceduré &&th in ITU-R Resolution 609.

Resolution 609 outlines a process by which adnratisins operating or planning to operate
systems in certain radionavigation satellite ser¢(RNSS) frequenciésooperate to achieve
protection for ARNS systems. Specifically, Resioluitc09 requires that the equivalent power
flux density (EPFD) produced by all RNSS spacdatatoperating in the 1154-1215 MHz band
shall not exceed the aggregate EPFD level of -1@&B(5BV/m2) in any 1 MHz band. SES has
provided the necessary notifications and infornmatia the SES-15 WAAS payload to the

Resolution 609 group through the notifying admiaigson for the WAAS payload, Luxembourg,

* The downlink frequencies of SES-15's WAAS payleaitie GPS frequencies — fall under the
RNSS service definition.



and will be participating in the consultation mags and correspondence as necessary in order
to achieve compliance of this payload with Resolu®09 prior to launch of SES-15.

With respect to coordination with the U.S. GPS etystthe WAAS payload on SES-15 is an
augmentation of the U.S. GPS system and is developgupport of and at the direction of the
FAA. As such, the FAA will manage operation of ®ES-15 WAAS payload to ensure its

compatibility within the broader U.S. GPS systeaniework.



ANNEX A

SES-15 WAAS PAYLOAD LINK BUDGETS



Table A-1
WAAS Beacon Link Budget

Link Parameters Units 400KF9D
Downlink Frequency MHz 3700.2
Carrier Allocated Bandwidth kHz 400
Downlink:

Satellite EIRP for beacon carrier dBW 10.5
Free Space Loss dB 194.9
Earth Station Diameter m 11.1
Earth Station Gain dBi 50.3
System Noise Temperature K 80
Earth Station G/T dB/K 31.3
C/No Downlink dB 75.5
Cllo XPOL, ACI, IM, ASI dB 71.9
C/(No+lo) downlink dB 70.3
Adjacent Satellite Interference:

Downlink EIRP Density at 2 degrees dBW/Hz -35
Cllo dn (single satellite) dB 74.9
Aggregate C/lo down dB 71.9
Overall:

C/(No+lo) overall dB 70.3
C/(No+lo) required dB 35.0
System Margin dB 35.3




Table A-2

WAAS C1 to L1 link budget

Link Parameters Units 22M0OG7W
Carrier bandwidth MHz 22.0
Uplink: C1
Uplink Frequency GHz 6.63927
Uplink transmit Power dBW 16.8
Earth Station Diameter m 11.1
Earth Station Gain dBi 55.2
Earth station EIRP dBW 72.0
Free Space Loss dB 200.6
Satellite G/T towards earth station dB/K -8.7
C/N Thermal Uplink dB 17.9
Downlink: L1
Downlink Frequency GHz 1.57542
Satellite EIRP for carrier dBW 355
Free Space Loss dB 188.1
Rx E/S Antenna Gain dBi 0.0
System Noise Temperature K 100
Receive E/S G/T dB/K -20.0
C/N Thermal Downlink dB -17.4
Overall:

CIN Total dB -17.4
C/N Total required dB -26.0
Margin dB 8.6




Table A-3

WAAS C5 to L5 link budget

Link Parameters Units 22MO0G7W
Carrier bandwidth MHz 22.0
Uplink: C5
Uplink Frequency GHz 6.69042
Uplink transmit Power dBW 16.8
Earth Station Diameter m 11.1
Earth Station Gain dBi 55.2
Earth station EIRP dBwW 72.0
Free Space Loss dB 200.7
Satellite G/T towards earth station dB/K -8.7
C/N Thermal Uplink dB 17.8
Downlink: L5
Downlink Frequency GHz 1.17645
Satellite EIRP for carrier dBW 34.7
Free Space Loss dB 185.6
Rx E/S Antenna Gain dBi 0.0
System Noise Temperature K 100
Receive E/S G/T dB/K -20.0
C/N Thermal Downlink dB -15.7
Overall:

C/N Total dB -15.7
C/N Total required dB -26.0
Margin dB 10.3




ANNEX B

Interference Analysis
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Interference Analyses

1- SES-15 WAAS Payload:
a) SES-15 WAAS Payload Beacon at 3700.2 MHz:
As discussed below, the SES-15 WAAS payload bedoes not overlap with the frequencies of
the adjacent satellites, Galaxy 12 at 129.0° Wid @alaxy 13/Horizons 1 at 127.0° W.L.
Neither the Galaxy 12 nor the Galaxy 13/Horizongahsponders use any frequencies below
3702 MHz, and the telemetry carriers for both $igéslare on the upper edge of the
conventional C-band. Moreover, the SES-15 WAASqy tracking beacon at 3700.2 MHz is
cross polarized with Galaxy 12’s transponder 1@twithstanding the absence of any frequency
overlap, SES has coordinated use of this beacdnintglsat to ensure compatibility.
The AMC-11 adjacent satellite at 131.0° W.L.is coled by SES, and SES will manage its
satellites’ operations to ensure avoidance of fatence.
The following analysis describes the specific festhat allow the SES-15 WAAS C-band
beacon operations proposed herein to operatewmo-@égree spacing environment without
causing or experiencing harmful adjacent satahiterference.

I.  C-band Downlink Interference Assessment — Galaxy 1&t 129.0° W.L.
SES has carefully planned the SES-15 WAAS C-baaddieoperations to facilitate
coordination with Galaxy 12. In order to maximcmpatibility, SES has chosen to operate the
SES-15 WAAS C-band beacon at 3700.2 MHz, which do¢®verlap with the Galaxy 12
telemetry operations at the upper edge of the bamdth the communications carriers of
Galaxy 12 Transponder 1C, which starts at 3702 MAzithermore, the WAAS C-band beacon
operates at the opposite polarization of Galaxy T2ansponder 1C carriers.
Management of the interference potential from TT&riers is done on a case-by-case basis.

Therefore the downlink interference environment lbesn addressed through coordination of the
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proposed SES-15 C-band beacon operations witrsatfehking into account the lack of
frequency overlap and SES’s use of opposite p@haoz to ensure adequate isolation towards
the neighboring satellite.

ii.  C-band Downlink Interference Assessment — Galaxy 18orizons 1 at 127.0° W.L.
Similar factors will facilitate coordination withaaxy 13/Horizons 1. The SES-15 WAAS C-
band beacon does not overlap with the Galaxy 13Zdos 1 telemetry operations, which are
also at the upper edge of the band, or with thensomications carriers of Galaxy 13/Horizons 1
Transponder 1C, which also start at 3702 MHz.

iii.  C-band Downlink Interference Assessment — AMC-11 at31.0° W.L.

The SES-15 WAAS C-band beacon is cross-polarizéil the AMC-11 beacon at 3700.5 MHz.
Moreover, it does not overlap with the communiaagicarriers of AMC-11 Transponder 1C,
which start at 3702 MHz. As previously mentiongidce SES controls the AMC-11 satellite,
SES will manage the TT&C carriers to avoid intesfese.

b) SES-15 WAAS Feeder Links, C1 at 6639.27 MHz and5 at 6690.42 MHz:

Currently there are no operational GSO Extended@iitsatellites that use the 6628.27-
6650.27 MHz band or the 6679.42-6701.42 MHz barttdiwiwo degrees of the 129.15° W.L.
location, nor are there any pending applicatiorierleethe Commission for use of these bands by
a GSO satellite within two degrees. Thereforeroer to demonstrate two-degree compatibility
in these frequency ranges, the transmission paeaset the SES-15 satellite have been
assumed as both the wanted and victim carrierstten@/| level is calculated.

As the SES operations in this band are feeder,liwkk one 11.1 meter uplink earth station
antenna and a single emission, the uplink C/I ¢atmn is simplified. Further, the receive gain

of the space station antenna does not roll offisagmtly across the service area. Therefore, the
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uplink C/I for similar operations at both slots damsimplified as the off-axis discrimination of
the earth station antenna, as follows:
C/l, = on-axis gain (dBi) — off-axis gain towards thianted satellite (dBi)

= 55.2 dBi (on-axis gain of 11.1 m earth statioteana) — 29+25 * log (1.925°)

=33.3dB
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-keepoigrance of each satellite (+/- 0.5°) and
approximating the topocentric angle by adding 10%mhe geocentric angular separation.
The off-axis gain of the earth station antennaaslebed using Section 25.209. The resulting C/I
is high, as one would expect for such large updiakh station antennas, and demonstrates that

the WAAS feeder links are two degree compatible.
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DECLARATION

I, Pascale Dumit, hereby certify under penaltpefjury that | am the technically
gualified person responsible for preparation oftdahnical information contained in the
foregoing exhibit; that | am familiar with the tegbal requirements of Part 25; and that | either
prepared or reviewed the technical information am&d in the exhibit and that it is complete
and accurate to the best of my knowledge, inforomagind belief.

/sl Pascale Dumit

Pascale Dumit
Manager, Spectrum Management and Development
SES Americom, Inc.

Dated: July 18, 2016
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