Beforethe
FEDERAL COMMUNICATIONSCOMMISSION
Washington, D.C. 20554

In the Matter of )
New Skies Satellites B.V. : )  File No. SAT-PPL-
Request for U.S. Market Access for NSS-6 : )

PETITION

New Skies Satellites B.V. (“SES”) hereby respdbtfrequests that the Commission
authorize the Netherlands-licensed NSS-6 Ku-baadespaft to serve the U.S. market from
169.5° W.L! Specifically, SES requests that the CommissiahN8S-6 to the Permitted Space
Station List (“Permitted List”) for fixed-satelliteervice (“FSS”) and telemetry, tracking and
control (“TT&C”) in the 13.75-14.5 GHz band for EHaito-space operations and the 10.95-

11.2 GHz and 11.45-11.7 GHz bands for space-tdaEgrérations. SES also requests authority
to serve the U.S. using the 12.5-12.75 GHz bandgace-to-Earth operatioAsGrant of the
requested authority is consistent with Commissi@tg@dent and will serve the public interest by
allowing SES to meet demand for new Ku-band sesvioghe U.S. market from 169.5° W.L.

A completed FCC Form 312 is attached, along vathhical materials on Schedule S
and in narrative form pursuant to Section 25.11thefCommission’s rules. SES seeks action
on this petition to permit use of the in-orbit N6Spacecraft to initiate service to U.S. customers

beginning on September 1, 2019.

1 At this orbital location, the NSS-6 satellite netlw will operate pursuant to the following
filings of the Netherlands Administration: NSS-G%nd NSS-BSS 169.5W.

2 NSS-6 also includes a payload capable of operatitiye 29.5-30.0 GHz band, but SES is not
seeking U.S. market access in those frequencies.



. BACKGROUND

NSS-6 is a Ku-band spacecraft that was launch&skoember 2002 and operates under
an authorization issued by the Radiocommunicathgency Netherlands (Agentschap
Telecom) at the 95° E.L. orbital location, whereutrently provides service to Asia. SES
recently launched the SES-12 satellite to the nah8B° E.L. orbital location. As soon as traffic
transfer is completed, SES intends to relocate B$&5169.5° W.L. to respond to customer
demand in Alaska, Hawaii, the Northwestern Unit&ates, the Pacific Ocean and East Asia.

. AUTHORIZING NSS-6 TO PROVIDE FSSIN THE U.S. IS
CONSISTENT WITH FCC POLICIESAND THE PUBLIC INTEREST

SES is a leading provider of satellite communaraiservices in the United States and
around the world. Granting U.S. market accesiNf®%-6 will enable SES to introduce Ku-band
service at the 169.5° W.L. orbital location for tenefit of U.S. satellite service customers.
Furthermore, grant of market access for NSS-6nsistent with the Commission3ISCO I
policies?

In theDISCO Il proceeding, the Commission adopted standardsstermiining whether
to permit foreign-licensed satellites to servelth®. market, which are codified in
Section 25.137 of the Commission’s Rute$he Commission’s policies are intended to ensure
that entry by a foreign-licensed satellite will mistort competition in the U.S.The

Commission also considers whether there are spea@wailability issues or concerns relating to

3 Amendment of the Commission’s Policies to Allow-Nd®. Licensed Space Stations providing
Domestic and International Service in the Unitedt&,Report & Order, 12 FCC Rcd 24094
(1997) (‘DISCO IT).

447 C.F.R. § 25.137.
SDISCO llat 7.



national security, law enforcement, foreign polarytrade that would present an obstacle to U.S.
market access.SES's request to add NSS-6 to the Permittedihite Ku-band fully complies
with the Commission’s requirements.

In DISCO Il the Commission adopted a presumption that, wepect to services
covered by the WTO agreement, entry into the U.&xket by entities licensed by WTO member
countries will promote competition in the U.S. metrtk FSS operations except for direct-to-
home services are covered by the WTO agreefnent.

SES seeks authority to use NSS-6 to provide F&53ocustomers. The Netherlands,
the licensing administration for NSS-6, is a WTOmher country. Accordingly, the SES
proposal to provide WTO-covered services is sulifethe presumption in favor of entry
described above.

Allowing SES to use NSS-6 to offer FSS to, fromg avithin the U.S. will promote
competition and is otherwise consistent withEH8CO Il framework. Therefore, the
Commission should add NSS-6 to the Permitted bissérvices in the 10.95-11.2 GHz, 11.45-
11.7 GHz, and 13.75-14.5 GHz frequencies.

Furthermore, the Commission applies the same frnamethat governs requests for
addition to the Permitted List to petitions seekih®. market access for bands not eligible for
inclusion on the Permitted Li8tAccordingly, the Commission should also authoN&S-6 to
offer FSS capacity in the United States using spectin the 12.5-12.75 GHz band subject to

earth station-specific licensing.

6See idat 1 178.

“1d. at T 39.

81d. at 11 25 & 30.
9See DISCO lat 7 192.



1. RULE WAIVERSARE WARRANTED FOR NSS-6

SES seeks limited waivers of the Commission’sguleconnection with the petition for
NSS-6 U.S. market access. Grant of these waisarsrisistent with Commission policy:

The Commission may waive a rule for good cause ahowaiver

is appropriate if special circumstances warrand\aadion from the

general rule and such deviation would better stéregublic

interest than would strict adherence to the gematal Generally,

the Commission may grant a waiver of its rules pagicular case

if the relief requested would not undermine theqyobbjective of

the rule in question and would otherwise serveptiigic interest?

NSS-6 substantially complies with the Commissionlgs, but certain waivers are
necessary in light of the frequencies used andettienical characteristics of the spacecraft. The
Commission has granted similar waivers in otheesa#\s shown below, NSS-6 will allow SES
to initiate new Ku-band services at the 169.5° Vibital location, and grant of the waivers will
therefore serve the public interest.

Section 2.106: SES seeks a waiver of the U.SeTaflrequency Allocations to permit
NSS-6 to use the 12.5-12.75 GHz frequency ban&8%$® downlinks on an unprotected, non-
interference basis in International Telecommunaratynion (“ITU”) Region 2, including in the

United States! Waivers of the Table of Allocations are generglignted “when there is little

potential for interference into any service authed under the Table of Frequency allocations

10panAmsSat Licensee Coyfd7 FCC Rcd 10483, 10492 (Sat. Div. 2002) (foammitted).

11 Separately, SES has recommended that the Commissiduate expanded FSS protected
access to the 12.2-12.7 GHz band in its open pditg®n revision of the rules for Direct
Broadcast Satellite servicG&eeComments of SES Americom, Inc., filedAmendment of the
Commission’s Policies and Rules for Processing isppbns in the Direct Broadcast Satellite
Service IB Docket No. 06-160 (Mar. 25, 2019). If the Qmimsion adopts such changes to its
rules, SES will seek a modification of its authptid request protected status for NSS-6
operations in the 12.5-12.7 GHz frequencies.



and when the nonconforming operator accepts amyfarence from authorized servicés.’A
waiver for NSS-6 is in the public interest beca8&S’s use of these frequencies in ITU Region
2 will not cause harmful interference to any temakfixed service (“FS”) stations or
broadcasting-satellite service (“BSS”) operatiarg] SES will accept interference from FS and
BSS operations.

Terrestrial FS networks operating within the Uditates will not be subject to harmful
interference because NSS-6's transmissions in2tfe 12.75 GHz frequency band in ITU
Region 2 will comply with the power flux densitypft”) limits for this band specified in
Article 21.16. The technical materials being sutbediin support of this application demonstrate
that the pfd levels for the NSS-11 transmit beamsaat exceed those in Article 21.16.

Similarly, there is no potential for harmful infierence from NSS-6 into U.S. BSS
networks. The Commission has authorized a numib&atellites to use the 12.2-12.7 GHz
frequencies for FSS downlinks within the U.S. ahd Region 2. For example, in an order
regarding EUTELSAT 172B at 172° E.L., the Commissioted that waiving the Table of
Allocations to allow FSS downlinks in the 12.2-1%Hz frequencies “was justified because
FSS operations in these bands are consistent with M92 of the ITU Radio Regulations and
there are no U.S. BSS satellites transmitting fovimtal locations within 50° of the 172° E.L.

orbital location.*3

12The Boeing Compan$6 FCC Rcd 22645 (IB & OET 2001) at 22651 & n.4ifirfg cases).

BBES 172 LLCCall Sign S3021, File No. SAT-RPL-20170927-0013G)¢stamped Apr. 25
2018, Attachment to Grant at 2, 1 3. No. 5.49&stthat “Assignments to stations of the
broadcasting-satellite service which are in conformwith the appropriate regional Plan or
included in the Regions 1 and 3 List in Appendixn38y also be used for transmissions in the
fixed-satellite service (space-to-Earth), providleat such transmissions do not cause more
interference, or require more protection from ifgeFnce, than the broadcasting-satellite service
transmissions operating in conformity with the Pbathe List, as appropriate.” 47 C.F.R.

§ 2.106, No. 5.492.



The same rationale justifies grant of a waiveMN&S-6, as there are no U.S. BSS
satellites transmitting from orbital locations wittb0° of the 169.5° W.L. orbital location.
Instead, the nearest operational BSS satelliteS8-H that serves any portion of ITU Region 2
in the 12.2-12.7 GHz band is Ciel-2, operated b$B®& affiliate and located more than
40 degrees away from NSS-6 at the nominal 129° \Wthital location. Accordingly, no
operational BSS satellite providing service to IReggion 2 would be subjected to harmful
interference from the NSS-6 transmissions.

NSS-6 operations in ITU Region 2 will also be caiige with any future non-
geostationary orbit (‘“NGSO”) FSS operations, whieve an allocation in the 12.2-12.7 GHz
band in ITU Region 2¢ The Commission has required NGSO systems au#tbt@serve the
United States to comply with ITU limits on the egalent power flux density (“EPFD”) of
NGSO operation$; and those limits are designed to facilitate copfiency sharing between
NGSO systems and geostationary orbit systems.

Finally, NSS-6 transmissions in the 12.7-12.75 Gidguency band to earth stations in
ITU Region 2 will not cause harmful interferenceror claim protection from, any FSS Earth-
to-space links operating in that band in ITU RedonSES will ensure that its receiving earth
stations are sufficiently separated from any tratisrg FSS earth station operating in the 12.7-
12.75 GHz frequency band in ITU Region 2. If stiffint distance separation cannot be
achieved, SES will not claim protection from ine¥gnce that may be due to the transmitting

FSS earth station. The NSS-6 downlink transmissionthe 12.7-12.75 GHz frequency band

1447 C.F.R. § 2.106, No. 5.487A.

15 See, e.g., WorldVu Satellites Limited LIGBder and Declaratory Ruling, 32 FCC Rcd 5366
(2017) at T 24(d).



will not cause interference to receiving spacdaatat SES is not aware of any nearby
geostationary space station in ITU Region 2 reogivm the 12.7-12.75 GHz frequency band.

Section 25.210(j). The NSS-6 satellite is authetiby Radiocommunications Agency

Netherlands to operate at 169.5° W.L. within a0t1-:0° east/west station keeping box. To the
extent necessary, SES respectfully requests a maiivigection 25.210(j) of the Commission’s
rules, which requires geostationary space statmbg operated within a +/- 0.05° east/west
station keeping box. The Commission has previowsliyed this rule based on a finding that
allowing an increased station keeping volume wdntit adversely affect the operations of other
spacecraft and would conserve fuel for future adpama.”°

The facts here fit squarely within this precedeflowing NSS-6 to be maintained
within an increased station keeping volume will hatm other operators. NSS-6’s station
keeping volume will not overlap with that of anyet satellites. There are no satellites
operating at the nominal 169.5° W.L. orbital looatand therefore no risk of overlapping
stationkeeping tolerances. In addition, allowing3N6 to be flown at 169.5° W.L. in an
expanded east-west station keeping volume of +d8gtees will result in fuel savings for the
spacecraft. This will prolong the time during whidSS-6 will be available to provide service.
Under these circumstances, grant of any necessawemof Section 25.210(j) will serve the

public interest.

16 See, e.g., SES Americom, Ifdle Nos. SAT-MOD-20080124-00030 & SAT-AMD-
20080311-00070, grant-stamped May 19, 2008, Attactirat T 1.



Sections 25.114(d)(14)(ii) and 25.283(c): Thedesaddress requirements relating to

venting stored energy sources at the spacecraff ©&life!” NSS-6 is a Lockheed Martin
A2100 series spacecraft. As previously descriieslpxidizer tanks on the spacecraft were
sealed following completion of the launch phase ailikherefore retain residual pressure when
the spacecraft is retiréd. Given the spacecraft design, it is physically dsgible for SES to

vent the oxidizer tanks.

Under Commission precedent, grant of a waiver isavded. In a number of cases
involving various spacecraft models with similanifiations, the Commission has waived
Section 25.283(c) to permit launch and operatiogpaicecraft that do not allow for full venting
of pressure vessels at end of life, based on anfijnthat modifying the space station design at a
late stage of construction would pose an undueshgré® SES would have faced the same
hardship if it had been required to alter the desigNSS-6 to conform to Section 25.283(c)

prior to launch of the spacecratft.

17 Section 25.283(c) contains the substantive vemgngirement, and Section 25.114(d)(14)(ii)
requires applicants to submit information that addes “whether stored energy will be removed
at the spacecraft’'s end of life.” 47 C.F.R. § 23(H)(14)(ii).

18 See Panasonic Avionics Corgall Sign E100089, File No. SES-MFS-20150609-00349
Technical Appendix, Annex A-6, Part D; Letters fr@arlos M. Nalda, Counsel to Panasonic
Avionics Corp., to Marlene H. Dortch, Secretaryd&al Communications Commission, File
No. SES-MFS-20150609-00349 al,, dated Jan. 7, 2016 and Feb. 10, 2016.

19 See, e.gEchoStar Satellite Operating Corfile No. SAT-LOA-20071221-00183, Call Sign
S2746, grant-stamped Mar. 12, 2008, Attachmentafdifanting a partial waiver of

Section 25.283(c) for AMC-14, a Lockheed Martin ARImodel spacecraft, on grounds that
requiring modification of satellite would presemt@andue hardshipPIRECTYV Enterprises

LLC, File No. SAT-LOA-20090807-00086, Call Sign S278ant-stamped Dec. 15, 2009,
Attachment at § 4 (same for DIRECTV 12, a Boeing ifbdel spacecraftPanAmSat Licensee
Corp., File Nos. SAT-MOD-20070207-00027, SAT-AMD-2002®700102, Call Sign S2237,
grant-stamped Oct. 4, 2007, Attachment at I 7 (dJamlatelsat 11, an Orbital Sciences Star
model spacecraft).



With NSS-6 already in orbit and operational, thereo question of bringing the satellite
into compliance with the rule. The Commission eggressly recognized this, finding a waiver
of Section 25.283(c) to be justified for in-orbiagecraft that cannot satisfy the rule’s
requirements. For example, in a decision involtimg AMC-2 satellite, the Commission waived
the rule on its own motion, observing that venting spacecraft's sealed oxidizer tanks “would
require direct retrieval of the satellite, whichist currently possible?®

The same practical obstacle is present here. Bedd8S-6 is already in orbit, SES can
do nothing to enable full venting of residual prgssin the oxidizer tanks. Given this reality, a

waiver is clearly warranted.

20 File No. SAT-MOD-20101215-00261, Call Sign S218¢nt-stamped Mar. 8, 2011,
Attachment at J 4See also XM Radio Ind5jle No. SAT-MOD-20100722-00165, Call Sign
S2616, grant-stamped Oct. 14, 2010, AttachmenRathiving Section 25.283(c) for XM-4, a
Boeing 702 model spacecraft, because “modificatiihe spacecraft would present an undue
hardship, since XM-4 is an in-orbit space statind genting XM-4’s helium and xenon tanks
would require direct retrieval of the satellite,iahis not currently possible”).



IV. CONCLUSION

For the foregoing reasons, SES respectfully ragqubat the Commission add NSS-6 to

the Permitted List for FSS operations and TT&Cha Ku-band and grant U.S. market access

for FSS operations in the 12.5-12.75 GHz band.

Of Counsel

Karis A. Hastings

SatCom Law LLC

1317 F Street, N.W., Suite 400
Washington, D.C. 20004

Tel: (202) 599-0975

Dated: April 3, 2019

Respectfully submitted,
New Skies Satellites B.V.

By:/s/ Petra A. Vorwig

Petra A. Vorwig
Senior Legal and Regulatory Celins
for New Skies Satellites B.V.
1129 20th Street.NSWite 1000
Washington, D.C. 20036
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TECHNICAL APPENDIX

NSS-6 AT 169.5° W.L.



1.0 Overall Description: §25.114(d)(1)

This technical appendix is submitted in suppormfpplication of New Skies Satellites B.V.
(“SES”) seeking authority to serve the U.S. markith the in-orbit NSS-6 fixed-satellite service
(“FSS”) spacecraft once the satellite is relocatetio9.5 W.L. NSS-6 is equipped with fifty
Ku-band transponders (36 MHz or 54 MHz) with upéink the 13.75-14.5 GHz frequencies and
downlinks in the 10.95-11.2 GHz, 11.45-11.70 GHa¢ &8.5-12.75 GHz frequencies using both
horizontal and vertical polarizatioAsThese transponders will provide coverage of Adask
Hawaii, the Northwestern United States, the Pa®fean and East Asia. The Ku-band
Telemetry, Tracking and Command (“TT&C”) operatiptige interconnectivity of the NSS-6
uplink and downlink transponders, and the sat&8lidetailed frequency plan are described
below.

2.0 Schedule S: §25.114(c)

The Schedule S online information is submittedas @f this filing? Pursuant to

Section 25.114(c)(4)(vi)(A), the gxt diagrams fbe tOmni telecommand receive beam (“ROH”)
and telemetry transmit beam (“TOV”) and the horteanas (“RHV”) and (“THH") are not
included because for each of these beams the aaait8udB below peak falls entirely beyond

the edge of the visible Earth.

1 The NSS-6 spacecraft also has Ka-band uplinkisgams in the 29.5-30.0 GHz band, but
because these operations will occur outside obthieed States, SES is not seeking authority to
operate in this band segment as part of this sgjbic.

2The online Schedule S online does not allow théna@gplace to be entered into the field for
Orbital Longitude Information. As a result, thspense to this field appears as 169.0° W.L. in
Schedule S instead of the actual 169.5° W.L. cedftdre station-keeping box.

2



3.0 TT&C frequencies and beams
The TT&C subsystem consists of redundant receiedstransmitters which are able to operate
through either an omnidirectional antenna systethraugh a horn antenna. Table 1 below

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

configurations.
Table 1: TT&C Carrier Frequencies
Frgggéircy, on Statipn St(;{ilon Orbit-/rCr:?)rr]]s{rr?g;ency Orbit-/rCr:?)rrllirr?g;ency
MHz Polarization Antenna Polarization Antenna

Command carriers (bandwidth: 800 kHz)

TC1 14496 Vv Horn H Omni

TC2 14499 Vv Horn H Omni
Telemetry (bandwidth: 200 kHz)/Beacon

T™M1 11198 H Horn Vv Omni

TM2 11199.5 H Horn \Y Oomni

4.0 PFD limits: 825.208

Section 25.208(b) specifies power flux density ¢pfimits in the 10.95-11.2 GHz and 11.45-
11.7 GHz frequencies. The Commission’s rules daspecify a pfd limit in the 12.5-12.75 GHz
band, but Article 21.16 of the ITU Radio Regulagoncludes pfd limits for this band. The
tables provided in Schedule S and in Annex A detnatesthat the pfd values for the NSS-6 Ku-
band payload will comply with 8§25.208(b) for the 9®-11.2 GHz and 11.45-11.7 GHz bands

and with the ITU Radio Regulations for the 12.5782GHz band.



5.0 Adjacent Satellite Compatibility: §25.114(d)(7) andg825.140(a)

SES certifies that the NSS-6 downlink EIRP densitthe 10.95-11.2 GHz and 11.45-

11.70 GHz bands will not exceed 14 dBW/4RHxr digital transmissions and that associated
uplink operations in the 13.75-14.5 GHz band wailt axceed applicable EIRP density envelopes
in §25.218, §25.222(a)(1), §25.226(a)(1), or §2B(aX1) unless the non-routine uplink and/or
downlink operation is coordinated with operatorsothorized co-frequency space stations at
assigned locations within six degrees of 169.5° Vérid except as provided in §25.140(d).
Because no authorized co-frequency GSO FSS spattansts located within six degrees of
169.5° W.L.% SES intends to operate NSS-6 with a maximum daowkriilRP density of

18 dBW/4kHz, and associated maximum uplink EIRPsdgrof 20-25logt dBW/4kHz.
Attached as Annex B is an interference analysisahstnating the compatibility of NSS-6 with
adjacent spacecraft operating in the 12.5-12.75 fe¢tpuency band. As there is no previously

authorized space station using this band withindegrees of 169.5° W.L., the analysis

3 There is a discrepancy between the 13 dBW/4kHztloWwEIRP density limit for operations
in the conventional and extended Ku-bands thassudsed in the Commission’s 2015 Second
Report and Order in the Part 25 proceeding and4h@BW/4kHz limit specified in

Section 25.140(a)(3)(ii) See Comprehensive Review of Licensing and Operating Rules for
Satellite Services, Second Report and Order, 30 FCC Rcd 14713 (2601199 112, 115. If the
Commission determines that the lower limit ideetfin the Part 25 Order should apply, SES
will adjust its operations accordingly.

4 A Tracking and Data Relay Satellite System (“TDR3Ppace station located at 171° W.L.
operates in the 13.75-14.1 GHz frequencies uséd38-6 but in the opposite direction of
transmission. Analyses of such reverse band snsby the ITU and the Commission have
concluded that an orbital separation of 0.2 degisessquired for adjacent satellites operating in
opposite direction of transmissiofSee Sharing between broadcasting-satellite service (BSS)
networks using the Region 2 17.3-17.8 GHz BSS all ocation and feeder links of BSS networks

using the worldwide 17.3-17.8 GHz fixed-satellite service (FSS) (Earth-to-space) allocation,
Recommendation ITU-R BO.1835 (2008); 47 C.F.R. 2@%(g). The orbital distance of

1.5 degrees between NSS-6 and the TDRSS spacedtgitovide more than enough separation
to prevent any risk of space path interference betwthe two satellites. SES recognizes that
earth stations seeking to communicate with NSSt6ernl3.75-14 GHz band segment will be
required to comply with applicable requirementgitotect TDRSS operations.



considers a hypothetical co-frequency space stéimated at 167.5° W.L. with the same
receiving and transmitting characteristics as NS3-&e results of the interference analysis
demonstrate that NSS-6 can successfully operaevim-degree spacing environment.

6.0 Mitigation of Orbital Debris: §25.114(d)(14)

The information for NSS-6 specified under Sectiéril24(d)(14) of the Commission’s rules is
already on file with the Commissiérand SES incorporates that information by referdresein.
SES hereby submits the following supplemental miation regarding orbital debris mitigation:

6.1 Spacecraft Hardware Design: 8 25.114(d)(14)(i)

SES has assessed and limited the amount of debe&sed in a planned manner during normal
operations of NSS-6 at 169.5° W.L. No debris isegated during normal on-station operations,
and the spacecraft will be in a stable configuratidhe satellite will maintain an E-W station-

keeping tolerance within +/- 0.1 degrees.

6.2 Safe Flight Profiles: § 25.114(d)(14)(iii)

SES seeks authority for operation of NSS-6 at 6®3° W.L. orbital location and on-station
operations require station-keeping within the +1- @egree N-S and +/- 0.1 degree E-W control
box, thereby ensuring adequate collision avoidaiistance from other satellites in
geosynchronous orbit. SES is not aware of anyr¢t@€- or non-FCC licensed spacecraft that
are operational or planned to be deployed at 188.%° or to nearby orbital locations such that
there would be an overlap with the requested stkteeping volume of NSS-6. Based on the

preceding, it is concluded that physical coordmatf the NSS-6 satellite with another party is

5 See Panasonic Avionics Corp., Call Sign E100089, File No. SES-MFS-20150609-00349
Technical Appendix, Annex A-6, Part D; Letters fr@arlos M. Nalda, Counsel to Panasonic
Avionics Corp., to Marlene H. Dortch, Secretaryd&al Communications Commission, File
No. SES-MFS-20150609-0034%€al., dated Jan. 7, 2016 and Feb. 10, 2016.

5



not required at the present time. SES will seektbcessary waivers to operate the satellite with

a relaxed E-W station-keeping volume.



Annex A: PFD tables by beam

The tables below show compliance with the pfd kit §25.208(b) for beams operating in the
10.95-11.2 GHz and 11.45-11.7 GHz band, and witvaat provisions of the ITU Radio

Regulations in the 12.5-12.75 GHz band.

TAHI
Max EIRP densit -18.C -18.( -18.C -18.( -18.( -18.(
Elevation angle, de 5.C 10.C 15.C 20.C 25.C 90.C
Gainroll-off at elevation angle, d | -12.C -11.4 -8.8 -4.7 -1.€ 0.C
EIRPd at elevation angle, dBW/ -30.( -29.4 -26.5 -22.7 -19.¢ | -18.(C
Minimum spreading loss, dB/r -163.¢ | -163.2 | -163.1 | -162.¢ | -162.¢ | -162.]
pfd, dBW/m2/H. -193.2 | -192.F | -189.2 | -185.¢ | -182.7 | -180.]
pfd, dBW/m2/4kH: -157.% | -156.5 | -153.4 | -149.€ | -146.7 | -144.(
Corresponding PFD Limit
dBW/m2/4kH: -150.C | -147.F | -145.C | -142.F | -140.C | -140.(
Margin to Limit 7.3 9.C 8.4 7.1 6.7 4.C
TAHh
Max EIRP densit -18.0 -18.0 -18.0 -18.0 -18.0 -18.0
Elevation angle, de 5.0 10.0 15.0 20.0 25.0 90.0
gsim roll-off at elevation angle, 120 11.4 83 47 19 0.0
Elrl at elevation angle, 300 | -294| -263| 227 -199  -18.0
Minimum spreading loss, dB/r -163.3 | -163.2| -163.1] -162.9 -162/8 -162
pfd, dBW/m2/H. -193.3 | -192.5| -189.4 -185.6 -182)7 -180
pfd, dBW/m2/4kH: -157.3 | -156.5 | -153.4 | -149.6 | -146.7 | -144.0
Corresponding PFD Limit -148.0 | -1455| -143. -1405 -138/0 -138
dBW/m2/4kH:
Margin to Limil 9.3 11.0 10.4 9.1 8.7 6.0




TAV

Max EIRP densit -18.C -18.C -18.( -18.C -18.C -18.C

Elevation angle, de 5.C 10.C 15.C 20.C 25.C 90.C

Gain roll-off at elevation angle,

dBi -12.C -11.4 -8.2 -4.7 -1.¢ 0.C

EIRPd at elevation angle,

dBW/Hz -30.C -29.2 -26.% -22.7 -19.¢ -18.C

Minimum spreading loss, dB/n -163.¢ | -163.2 | -163.1 | -162.¢ | -162.6 | -162.]

pfd, dBW/m2/H: -193.¢ | -192.F | -189.« | -185.¢ | -182.7 | -180.1

pfd, dBW/m2/4kH:; -157..  -156.f  -153.« -149.€ -146.7 | -144.(

Corresponding PFD Limit

dBW/m2/4kH: -148.( | -145.F | -143.C | -140.F | -138.C | -138.(

Margin to Limit 9.2 11.C 10.4 9.1 8.7 6.C
TCHI

Max EIRP densit -18.£ -18.2 -18.4 -18.2 -18.4 -18.£

Elevation angle, de 5.C 10.C 15.( 20.C 25.( 90.C

Gain roll-off at elevation angle,

dBi -4.4 -3.7 -3.C -2.E -1.€ 0.C

EIRPd at elevation angle,

dBWI/Hz -22.1 -22.C -21.% -20.¢ -20.1 -18.2

Minimum spreading loss, dB/r -163.% | -163.2 | -163.1 | -162.¢ | -162.t | -162.]

pfd, dBW/m2/H: -186.( | -185.2 | -184.« | -183.¢ | -182.¢ | -180.«

pfd, dBW/m2/4kH: -150.C | -149.2 | -148.¢ | -147.& | -146.¢ | -144.¢

Corresponding PFD Limit

dBW/m2/4kH: -150.C | -147.5 | -145.C | -142.F | -140.C | -140.(

Margin to Limit 0.C 1.7 3.4 Bo& 6.S 4.4
TCHHmM

Max EIRP densit -18.4 -18.£ -18.4 -18.4 -18.4 -18.4

Elevation angle, de 5.C 10.C 15.C 20.C 25.C 90.C

Gain roll-off at elevation angle,

dBi -4.4 -3.7 -3.C -2.E -1.€ 0.C

EIRPd at elevation angle,

dBWI/Hz -22.7 -22.C -21.2 -20.¢ -20.1 -18.£

Minimum spreading loss, dB/r -163.¢ | -163.2 | -163.1 | -162.¢ | -162.6 | -162.]

pfd, dBW/m2/H. -186.C | -185.2 | -184.« | -183.¢ | -182.¢ | -180.«

pfd, dBW/m2/4kH: -150.( | -149.2 | -148.¢ | -147.¢ | -146.¢ | -144.¢

Corresponding PFD Limit

dBW/m2/4kH: -150.C | -147.F | -145.C | -142.5 | -140.C | -140.(

Margin to Limit 0.C 1.7 3.4 e 6.€ 4.4




TCV

Max EIRP densit -18.4 -18.4 -18.2 | -18.4 -18.4 -18.4

Elevation angle, de 5.C 10.C 15.C 20.C 25.C 90.C

Gain roll-off at elevation angle,

dBi -4.4 -3.7 -3.C -2.E -1.€ 0.C

EIRPd at elevation angle,

dBW/Hz -22.¢ -22.1 -21.2 | -20.¢ -20.1 -18.4

Minimum spreading loss, dB/r -163.5 | -163.2 | -163.1| -162.¢ | -162.6 | -162.]

pfd, dBW/m2/H. -186.C | -185.2 | -184.«| -183.¢t | -183.C | -180.«

pfd, dBW/m2/4kH:; -150.C | -149.2 | -148.«| -147.8 | -146.¢ | -144.

Corresponding PFD Limit

dBW/m2/4kH: -150.C | -147.% | -145.C| -142.F | -140.C | -140.(

Margin to Limit 0.C 1.7 3.4 o 6.¢ 4.4
TIHI

Max EIRP densit -18.C -18.C -18.C | -18.C -18.C -18.C

Elevation angle, de 5.C 10.C 15.C 20.C 25.C 90.C

Gain roll-off at elevation angle,

dBi -22.( -21.7 -20.¢ | -19.2 -17.7 0.C

EIRPd at elevation angle,

dBWI/Hz -40.C -39.7 -38.¢ | -37.: -35.7 -18.C

Minimum spreading loss, dB/r -163.2 | -163.2 | -163.1| -162.¢ | -162.8 | -162.]

pfd, dBW/m2/H. -203.% | -202.¢ | -202.( | -200.: | -198.t | -180.]

pfd, dBW/m2/4kH:; -167.% | -166.¢ | -166.( | -164.% | -162.F | -144.(

Corresponding PFD Limit

dBW/m2/4kH: -150.C | -147.F | -145.(| -142.f | -140.C | -140.(

Margin to Limil 17.5 19.5 21.C 21.¢ 22.t 4.C
TIHh

Max EIRP densit -18.( -18.C -18.C | -18.C -18.C -18.C

Elevation angle, de 5.C 10.C 15.C 20.C 25.C 90.C

Gain roll-off at elevation angle,

dBi -22.C -21.7% -20.¢ | -19.2 -17.70 0.C

EIRPd at elevation angle,

dBW/Hz -40.C -39.7 -38.¢ | -37.% -35.7 -18.C

Minimum spreading loss, dB/r -163.2 | -163.2 | -163.1| -162.¢ | -162.6 | -162.]

pfd, dBW/m2/H. -203.% | -202.¢ | -202.( | -200.: | -198.t | -180.1

pfd, dBW/m2/4kH:; -167.% | -166.¢ | -166.( | -164.% | -162.5 | -144.(

Corresponding PFD Limit

dBW/m2/4kH: -148.C | -145.F | -143.(| -140.F | -138.C | -138.(

Margin to Limit 19.¢ 21.5 23.C 23.¢ 24.k 6.C




TIV

Max EIRP densit -18.( -18.C -18.C | -18.C -18.C -18.C

Elevation angle, de 5.C 10.C 15.C 20.C 25.C 90.C

Gain roll-off at elevation angle,

dBi -22.C -21.7% -20.¢ | -19.2 -17.70 0.C

EIRPd at elevation angle,

dBWI/Hz -40.C -39.7 -38.¢ | -37.: -35.7 -18.C

Minimum spreading loss, dB/r -163.5 | -163.2 | -163.1| -162.¢ | -162.6 | -162.]

pfd, dBW/m2/H. -203.% | -202.¢ | -202.( | -200.: | -198.t | -180.1

pfd, dBW/m2/4kH:; -167.% | -166.¢ | -166.( | -164.% | -162.F | -144.(

Corresponding PFD Limit

dBW/m2/4kH: -148.C | -145.F | -143.(| -140.5 | -138.C | -138.(

Margin to Limit 19.: 21.2 23.C 23.¢ 245 6.C
TMH

Max EIRP densit -22.F -22.5 -22.8 | -22.F -22.5 -22.5

Elevation angle, de 5.C 10.C 15.C 20.C 25.C 90.C

Gain roll-off at elevation angle,

dBi -0.2 -0.2 -0.4 -0.7 -0.€ 0.C

EIRPd at elevation angle,

dBW/Hz =22, -22.70 -22.¢ | -23.2 -23.% -22.5

Minimum spreading loss, dB/r -163.5 | -163.2 | -163.1| -162.¢ | -162.6 | -162.]

pfd, dBW/m2/H: -186.( | -185.¢ | -186.( | -186.2 | -186.1 | -184.¢

pfd, dBW/m2/4kH: -150.C | -149.¢ | -149.¢| -150.1 | -150.1 | -148.¢

Corresponding PFD Limit

dBW/m2/4kH: -150.C | -147.F | -145.(| -142.f | -140.C | -140.(

Margin to Limit 0.C 2.3 4.€ 7.€ 10.1 8.€
TMVI

Max EIRP densit -22.% -22.5 -22.5 | -22.F -22.5 -22.5

Elevation angle, de 5.C 10.C 15.C 20.C 25.C 90.C

Gain roll-off at elevation angle,

dBi -0.2 -0.2 -0.4 -0.7 -0.€ 0.C

EIRPd at elevation angle,

dBW/Hz =22, -22.70 -22.¢ | -23.2 -23.% -22.5

Minimum spreading loss, dB/r -163.5 | -163.2 | -163.1| -162.¢ | -162.6 | -162.]

pfd, dBW/m2/H. -186.( | -185.¢ | -186.( | -186.2 | -186.]1 | -184.€

pfd, dBW/m2/4kH:; -150.C | -149.¢ | -149.¢ | -150.1 | -150.1 | -148.¢
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Corresponding PFD Limit

dBW/m2/4kH: -150.C | -147.F | -145.(| -142.5t | -140.C | -140.C

Margin to Limit 0.C 2.3 4.€ 7.€ 10.1 8.€
TMVm

Max EIRP densit -22.F -22.5 -22.8 | -22.F -22.5 -22.5

Elevation angle, de 5.C 10.C 15.C 20.C 25.C 90.C

Gain roll-off at elevation angle,

dBi -0.2 -0.2 -0.4 -0.7 -0.€ 0.C

EIRPd at elevation angle,

dBW/Hz -22.7 -22.1 -22.¢ | -23.c -23.% -22.5

Minimum spreading loss, dB/n -163.5 | -163.2 | -163.1| -162.¢ | -162.6 | -162.]

pfd, dBW/m2/H. -186.C | -185.¢ | -186.( | -186.2 | -186.1 | -184.t

pfd, dBW/m2/4kH: -150.C | -149.¢ | -149.¢| -150.1 | -150.1 | -148.¢

Corresponding PFD Limit

dBW/m2/4kH: -150.C | -147.F | -145.(] -142.ft | -140.C | -140.(

Margin to Limit 0.C 2.3 4.€ 7.€ 10.1 8.€

TNH

Max EIRP densit -18.¢ -18.¢ -18.¢ | -18.¢ -18.¢ -18.¢

Elevation angle, de 5.C 10.C 15.C 20.C 25.C 90.C

Gain roll-off at elevation angle,

dBi -2.1 -1.€ -1.1 -0.4 -0.¢ 0.C

EIRPd at elevation angle,

dBW/Hz -21.C -20.5 -20.C | -19.Z -19.¢ -18.¢

Minimum spreading loss, dB/r -163.2 | -163.2 | -163.1| -162.¢ | -162.6 | -162.]

pfd, dBW/m2/H. -184.% | -183.€ | -183.( | -182.: | -182.€ | -181.C

pfd, dBW/m2/4kH: -148.5 | -147.€ | -147.C| -146.2 | -146.€ | -145.(

Corresponding PFD Limit

dBW/m2/4kH: -148.C | -145.F | -143.(| -140.f | -138.C | -138.(

Margin to Limil 0.2 2.1 4.C 5.7 8.€ 7.C
TNVm

Max EIRP densit -20.¢ -20.¢ -20.¢ | -20.t -20.¢ -20.¢

Elevation angle, de 5.C 10.C 15.C 20.C 25.C 90.C

Gain roll-off at elevation angle,

dBi -2.1 -1.€ -1.1 -0.4 -0.€ 0.C

EIRPd at elevation angle,

dBW/Hz -22.¢ -22.% -21.6 | -21.2 -21.€ -20.¢
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Minimum spreading loss, dB/r -163.5 | -163.2 | -163.1| -162.¢ | -162.6 | -162.]

pfd, dBW/m2/H. -186.1 | -185.F | -184.¢ | -184.1 | -184.F | -182.¢

pfd, dBW/m2/4kH:; -150.1 | -149.« | -148.¢ | -148.1 | -148.f | -146.¢

Corresponding PFD Limit

dBW/m2/4kH: -150.C | -147.% | -145.C| -142.F | -140.C | -140.(

Margin to Limit 0.1 1.€ 3.8 5.€ 8.t 6.&
TNVh

Max EIRP densit -19.C -19.C -19.C | -19.C -19.C -19.C

Elevation angle, de 5.C 10.C 15.C 20.C 25.C 90.C

Gain roll-off at elevation angle,

dBi -2.1 -1.€ -1.1 -0.4 -0.€ 0.C

EIRPd at elevation angle,

dBWI/Hz -21.1 -20.5 -20.C | -19.¢ -19.¢ -19.C

Minimum spreading loss, dB/r -163.2 | -163.2 | -163.1| -162.¢ | -162.t | -162.]

pfd, dBW/m2/H. -184.% | -183.7 | -183.1] -182.: | -182.7 | -181.C

pfd, dBW/m2/4kH:; -148.% | -147.€ | -147.(| -146.% | -146.7 | -145.(

Corresponding PFD Limit

dBW/m2/4kH: -148.C | -145.F | -143.(| -140.f | -138.C | -138.(

Margin to Limit 0.2 2.1 4.C 5.8 8.7 7.C
TSH

Max EIRP densit -18.C -18.C | -18.C | -18.C -18.C -18.C

Elevation angle, de 5.C 10.C 15.C 20.C 25.C 90.C

Gain roll-off at elevation angle,

dBi -20.1 -19.¢ | -19.2 | -18.4 -17.4 0.C

EIRPd at elevation angle,

dBW/Hz -38.1 -37.¢ | -37.2 | -36.4 -35.Z -18.C

Minimum spreading loss, dB/r -163.2 | -163.2 | -163.1| -162.¢ | -162.6 | -162.]

pfd, dBW/m2/H. -201.« | -201.C | -200.% | -199.; | -198.z | -180.]

pfd, dBW/m2/4kH: -165.2 | -165.C | -164.% | -163.% | -162.2 | -144.(

Corresponding PFD Limit

dBW/m2/4kH: -150.C | -147.F | -145.( | -142.F | -140.C | -140.(

Margin to Limit 15.4 17.F 19.5 20.¢ 22.2 4.C
TSVI

Max EIRP densit -18.C -18.C | -18.C | -18.C -18.C -18.C

Elevation angle, de 5.C 10.C 15.C 20.C 25.C 90.C

Gain roll-off at elevation angle,

dBi -20.1 -19.¢ | -19.2 | -18.4 -17.2 0.C
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EIRPd at elevation angle,

dBW/Hz -38.1 -37.¢ | -37.2 | -36.4 -35.2 -18.C

Minimum spreading loss, dB/r -163.2 | -163.2 | -163.1| -162.¢ | -162.6 | -162.]

pfd, dBW/m2/H: -201.2 | -201.C | -200.2 | -199.; | -198.2 | -180.]

pfd, dBW/m2/4kH: -165.2 | -165.C | -164.% | -163.% | -162.2 | -144.(

Corresponding PFD Limit

dBW/m2/4kH: -150.C | -147.f | -145.(| -142.F | -140.C | -140.

Margin to Limit 15.4 17.5 19.5 20.¢ 22.2 4.C
TSVm

Max EIRP densit -18.C -18.C | -18.C | -18.C -18.C -18.C

Elevation angle, de 5.C 10.C 15.C 20.C 25.C 90.C

Gain roll-off at elevation angle,

dBi -20.1 -19.6 | -19.2 | -18.4 -17.4 0.C

EIRPd at elevation angle,

dBW/Hz -38.1 -37.6 | -37.2 | -36.4 -35.4 -18.C

Minimum spreading loss, dB/r -163.2 | -163.2 | -163.1| -162.¢ | -162.t | -162.]

pfd, dBW/m2/H: -201.2 | -201.C | -200.% | -199.% | -198.2 | -180.]

pfd, dBW/m2/4kH: -165.2 | -165.C | -164.% | -163.5 | -162.2 | -144.(

Corresponding PFD Limit

dBW/m2/4kH: -150.C | -147.f | -145.(| -142.F | -140.C | -140.

Margin to Limit 15.4 17.5 19.5 20.¢ 22.2 4.C
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Annex B: Compatibility with Adjacent Satellites

UPLINK
Ku-band 14000 MHz SES
topocentric sep. 22 deg off-axis on-axis
k -228.6 dBK RNH -26.6 1.3
RAV -26.6 15
RIV -26.6 1.3
SES carriers RNH FAV RIV
Bandwidth, MHz 3 3 36
UL flange power dens., dBW/Hz -47 -47 -47 ADJ.
UL ant. Dia, m 43 45 45 off-axizs on-axis
UL ant. (Gain, dBi 43 4.3 4.3 Beam A -26.6 7.3
UL EIRP, dBEW 83.1 83.1 83.1 Beam B -26.6 1.3
UL flange power, dBW 286 28.6 28.6 Beam C -26.6 1.5
UL EIRP density, dBW/Hz 1.3 1.3 1.3
Sidelobe zain, dBi 204 204 204
Off-ax. EIRP dens, dBW/Hz -26.6 -26.6 -26.6
GT.dBK 8.5 g 10.7
C/N (thermal), dB 376 3.1 39.8
Adjacent Satellite at 167.5W Beam A Beam B Beam C
Bandwidth, MHz 36 36 36
UL flange power dens., dBW/Hz AT A7 A7
UL ant. Dia, m 43 43 43 Uplink
UL ant. Gain, dBi 343 543 543 Summary ENH RAV
UL EIRP, dEW 831 83.1 83.1 SESC/N 376 311 3
UL flange power, dEW 286 28.6 286 C/Tinto SES 341 341 41
UL EIRP density, dBW/Hz 15 13 73 C/N+L 323 323 351
Sidelobe zain, dBi 204 204 204
Off-ax. EIRF dens, dBW/Hz -26.6 -26.6 -26.6
GT,dBK 8.3 8 10.7
C/N (thermal), dB 376 371 39.8 Uplink
Summary Adj Beam A Beam B Beam C
LUplink CT inte SES carriers dug to interference ffom adi. satellite AdCN 316 311 308
SES carriers C/I from SES 341 341 41
Adj. Sat carriers ENH RAV RIV C/N+L 323 323 33
Beam A 341 341 341
Beam B 341 341 341
Beam C 341 41 341

Uplink C1 inte adiacent sat carriers dus to nterference from SES carviers

SES carriers

Adj. Sat carriers ENH BAV RIV
Beam A 34.1 34.1 34.1
Beam B 3.1 341 341
Beam C 34.1 341 34.1
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DOWNLINK

Ku-band 12700 MHz SES
topocentric sep. 22 deg off-axis on-axs
k -228.6 dBK TNH 14 17.9
TAV 24 242
TV 24 217
NS5-6 at 169.5°W TNH TAV IV
Bandwidth, MHz 36 36 36
Carrier EIRP density, dBW/Hz -1%.0 -18.0 -18.0
BxES ant. Dia.. m 0.63 12 0.9 ADJ.
R ES ant. Gain, dBi 36.9 422 39.7 off-axis _on-axis
Sidelobe gain, dBi 204 204 204 Beam A 14 17.9
Noise Temp, K 148 148 148 Beam B 24 242
C/N (thermal), dB 17.8 41 216 Beam C 24 217
Adjacent Satellite at 167.5°W Beam A Beam B Beam C
Bandwidth, MHz 36 36 36
Carrier EIRP density, dBW/Hz -19.0 -18.0 -13.0
RxES ant. Dia.. m 0.65 12 0.9
RxES ant. Gain, dBi 36.9 422 39.7 Downlink
Sidelobe gain, dBi 204 204 204 Summary TNH TAV TIV
Noise Temp, K 148 148 148 SES C/N 17.8 241 216
C/N (thermal), dB 17.8 241 21.6 CTinto SES 16.4 217 193
C/N+L 140 19.3 173
Downlink C/A into SES carriers due to interference from adj. satellite Downlink
SES carriers Summary Adj Beam A BeamB BeamC
Adj. Sat carriers TNH TAV TV AdiCN 17.8 241 216
Beam A 164 27 203 CIfrom 8EE 164 217 193
Beam B 154 217 193 C/N+L 140 19.8 173
Beam C 154 217 183
Uplink C/ into adiacent sat carriers due to interference from SES carriers
SES carriers
Adj. Sat carriers TNH TAV TIV
Beam A 16.4 154 154
BeamB 27 217 217
Beam C 203 183 183
| Summary |
| NSS-6 at 160.5W | | Adj Sateliite at 167.5W |
TNH TAV 1TV Beam A Beam B Beam C
C/N, Uplink 376 371 308 C/N, Uplink 37.6 371 398
C/1, Uplink 341 341 34.1 C/1, Uplink 341 341 341
C/N=+1, Uplink 325 323 331 C/N=+1, Uplink 325 323 331
C/HN, Downlink 178 241 21.6 C/N, Downlink 178 241 216
C/1, Downlink 16.4 217 19.3 C/1, Downlink 16.4 21.7 19.3
C/N+I Downlink 14.0 19.8 17.3 C/N+1 Downlint 140 19.8 17.3
C/N+I Total 14.0 19.5 17.1 C/N+1 Total 14.0 19.5 17.1

Resulting values for C/N+I are well within the mimum C/N+I expected for this type of traffic
(aeronautical forward carrier).
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