£ -

%\\\\i\ :paroiddy NeaINg] [PUOULLLAIL]
Q3LNYHO
0L, _o'wol
mmwwmx/ somq %w <
(3ognuapt 19910 10) Forf Ny

B £ e
ORI S 38 L

:uopuINY

- TozTee :apoddiz vsn :Anpuno)

VA :3e18 uoiduIdy KD

001 a3ns

WO 0oW[®)A119) U ueks eA-A AALI(Y [BISAID 21T HEERIIN

8065—€17—£0L JquInN Xeyq PweN vaa

LYLS—€1v—€0L J_quny duoyg uotes0dio) UBA paayyo0] dueN
yuexnddy -y

(VLS Ae@—0€) 10-610T — V9-Iesqely 10} V1S D LL 3||iasiouadie)
“MUSW utew 3y uo 3t Aynuapt oy uonedijdde siyy Jo uondudsap e IBUINOLLYINIOANI LNVIITddV

ALIRIOHLNY AYVIOdNAL TVIOAdS NOILLVLS HIMVA ¥0d NOLLYDITddV

8.90—-090¢
gINO Aq paaouddy

uonelodion uipep paaunoo
811000610281 Zv000-6Z106102-V1S-S3S Wsi3



N ['6¢ 8¢ 0t (ys'sswupp)

spmie ‘g

a[jiasiauadie)AN) *L

6102/50/£0

ae(q Jouid asn} paisanbay 9

o @

uoneoo] uone)s a8uey) Q

jueIn) 0} JoL] 3s) Q

1sanbay adA] g

UOIEIS YLIBT A1209Y/HIWSUBILL, AY[[31BS PAXI] — XD  UONEOUISSE]D) 394 ‘qp

:(utedxa aseajd 1oy 10

995ua1] [euoneonps [eroswwosuoN &  Anug [puewwsaon O

(F111°] UON3S Y'A™D L 20s) uondwoxa a9) J0j UOSEAI AJIIPUL ‘ON J|  “6S| WO DD yoene pue ajojduwon ‘so j] &
juoneordde siy) yum paprwigns 29j e s| ey

djuotssiuugng 10 ¢yy10£01 [800CDI1SHS J23qUINN [l 32UAIRJAY “¢
(*auo Ajuo 19ju9 ases|d uonesijdde

pale[al ayj Jo (] uolssiwuqng g[ Y3 10 Jaquinu 3f1 3y} JOYIS ISIUS ‘UOISSILIWO)) 3yl yum pajiy uonesijdde ue o1 pajeras st uonesijdde 1nox ji)

aweg

- ¢0TTe
od

Wwod 00w [® ALy u-uell

8065-¢€1v—t0L
LyLS—C1v—€0L

:diysuonepey
:apoadiz

988

‘leN-4
:laqunp Xeyq

LquIny duoyg

vSsn

uojBuIysep

001 aung

oAuq [e1sA1D) [Z1T
uones0dio]) UILBIA Paay300]
AL13], "N ueky

(uonuINY
:Anjuno)
] o)

HEEN TN
:Auedwo)

PweN

o) 7




(€05 uond3g ‘L 3L 9p0) "S'N) AUNLIAII0A YO/ANY ((1)(B)Z1 € Uonaas Ly ALl “9peD 'S’
NOLLYZIYOHLNV NOILLVLS ANV 40 NOILVOOATY O/ANY ‘(1001 Uonoas ‘g 2L ‘9pod "S')
LNFNNOSTIdAL IO / ANV INId A€ THVHSINNG T¥V WO SIHL NO ddVIN SINFWALVLS ASTVd TNATTIM

uonendoy % Ao1jod AZojouyda] yuapisald adIA ualiep) 'y J2j1uuar
Buusdig uosiad jo apiy ‘G| Bulu3ig uosiad Jo awep ‘y|

'sasodind asay 10 ‘3onbzpuonesijdde ay; o3 Apedijonb2y jo Juiuesw ay1 10§ (9)Z00Z 1 HUAD L 298
"30UB)SgNS PI[[OLUOD B JO UOHINQLISIP 10 UOISSISSOd 10] UOIIDIAUOD B JO aSNed3q ‘798 UONIAS *)'S'N 1Z ‘8861 JO
10V Snug-nuy ay3 Jo [Q€S uondag o1 uensind syyauaq DD, Sapn|oul By} SHJAUSQ [BISPS] JO [RIUSP B 0] 193lqns

on © SOA ® st uonedijdde ayy o3 A1red toyjo Aue tou jueorjdde saynau jey) salyiued paudisiopun ay) ‘sap Surosyd Ag ‘€]
*31TTT93IPS ¥9-1BsqrIy oyl 103 uorieaado jo sseyd (yod)

bursTeY 3Tqa0 DTI308Td =2yl butanp suoTiouny (DPLL) TOIIUOD pue Huryoeay ‘ArjsweTsy aptaocad

01 (TpGL™ UuBTS TTeD) uOoT3Ie3S Ylaes poaxTJ Aasiap maN ‘arTTasiszuadred s3T sjexado 01 ‘6107

‘G yoxew butuutbeq A3Taoyiny Azerodws]l Teroeds sisenbex Ageisy uotierodion UT3IIBN P22U)D0T

("K12111U2 S)E Ul 31 MIIA 0 ULIO} 3y} JO pua 3y 0} 03 aseayd xoq siy ut seadde jou saop uonduosap aojdwos ayy §)  “uondussaq 7|

:€ awiyornY uof1euIpI00)) YSVN 7 lusuiyoeny VLS :[ juswiyoeny
'sjuawydene pasu Aue Ajddns ases|d 1 |

M 8LT 11 GL (ys'sswwpp)
apn3uo] ‘gl (N 9IS 6




"LOSE NOLLDAS “D°S' vP ‘S661 ‘1
HAFOLDO ‘€I-+0T MV'T DI'TANd ‘S661 A0 LDV NOLLONATA NYOMYAdVd THL A9 ATAINOTA ST ADLLON DONIODTHOA AH.L

"8.90-090€ JO Jaquinu [013u0d GNQ ue pauSisse uaaq Sey UoI}d3[|0d
SIYL -ad210u sIy) Yiim noA apiaold o3 [1ey am J1 10 Joquinu [01U0d GNO PHeA ApuaLIng e sAejdsip 31 ssajun ‘uoinda][0d Siy} J0suods Jo 19npuod
10U AeWl JUSWIUIGAOS AU} PUB ‘JUSWILIIAOS [BI9P3.] 3L AQ Palosuods UOLRULIOJUL JO UOIIOA[[0d & 0} puodsal 0} paiinbal 10U 16 NOA — JoqUIBWAY

'SSAYAAY SIHL OL SWHOd d4d.L3TdINOD ANAS LON Od
ASVATd "A03-92J@)Vyd 03 Way) puas noA J1 19WIS)U] Y} BIA UOLD3[[0D SIY} JO s}oadse 10y uononpay omiaded ay) SulpreSal sjuswwiods nok

1deode osfe |[1m aM p$S0Z DA ‘uolBulysem (8290-090¢) 19201 uononpay ytomiaded ‘INYTd—AIAY ‘UOISSILIWOD) SUOHEIIUNWIWIOY) [RI3P3 ]
3y 03 )1im 3sea]d ‘oA sasned 31 uspINg 3y} I9NPal PUB UO1][03 AU} dA0IdWl UBD M MOY JO “SJBLIIISS USPING SIY) UO SJUSWIWOD AUB dARY

noA J| "uoneuwLIojul JO UoNd3[|0d 3y Juimaraal pue Sunajdwios pue ‘ejep pasinbai ay) Sururejurew pue Suusyied ‘s30.nos elep SunsIxd Suiyoreas
‘suononnsur Juimalaal 10y awgy ay) Surpnjoul ‘asuodsal Jad sinoy 7 aFelaae 0} pajewisa St UOHBULIOUL JO L0309 SIy} Joj Suinodal sngnd sy,

LOV NOLLDNAHA MHOMYAdVd THL A9 ATIINOTA ADLLON D04



Call Sign Grant Da
(or other identifier)

RS Term Dates \\ A“
Applicant: Lockheed Martin Corporation From: S Tos,

Call Sign: E7541 CRANTED MZ/

File No.:  SES-STA-20190129-00042 '~ tional Bureau Approvedy/

Special Temporary Authority (“STA”)

— 1 SRSRaON esoy,
7N Y AL

Lockheed Martin Corporation is granted STA to operate, beginning March 5, 2019, for 30 days,
its 14.2m TIW Systems model STD 14.2-MET antenna located at geographic coordinates 40°
38’ 39.1°N/75° 11’ 27.8”W in Carpentersville, New Jersey to provide telemetry, tracking, and
command (“TT&C”) functions during the electric propulsion monitoring phase of operation for
the Arabsat-6A satellite at orbital location 30.5°E on frequencies: 13993.0 MHz, 13995.0 MHz
(LHCP/RHCP) (Earth-to-space) and 11198.0 MHz, 11199.0 MHz (LHCP/RHCP) (space-to-
Earth). Operations are authorized under the following conditions:

1. Operations will not exceed the operational power levels and parameters requested:

Maximum eirp: 83 dBW

Maximum eirp density: 57.25 dBW/4kHz
Uplink emission: IM50F2D

Downlink emission: 1M0O0OG8D

Antenna transmit gain: 63.5 dBi@ 14 GHz

2. All operations under this grant of STA shall be on an unprotected and non-harmful
interference basis. Lockheed Martin Corporation shall not cause harmful interference to, and
shall not claim protection from interference caused to it by, any other lawfully operating radio
communication system.

3. In the event of any harmful interference Lockheed Martin Corporation shall cease operations
immediately upon notification of such interference, and shall immediately inform the
Commission, in writing, of such an event.

4. Currently the 24x7 contact information for the HS4 satellite mission is as follows: Cell
Phone: (609) 865-2658 and/or earth station desk number (908) 859-4050. Request to speak with
Michael Usarzewicz.

5. Grant of this STA is without prejudice to any determination that the Commission may make
regarding pending or future Lockheed Martin Corporation applications.

6. Any action taken or expense incurred as a result of operations pursuant to this STA is solely
at Lockheed Martin Corporation's risk.

This grant is issued pursuant to Section 0.261 of the Commission's rules on delegated authority,
47 C.F.R. § 0.261, and is effective upon release.
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Description of Operations and Public Interest Statement

Pursuant to 47 CFR 25.120 of the Commission’s Rules, Lockheed Martin Corporation
(“Lockheed Martin”) hereby requests Special Temporary Authority (“STA™) for a period of
thirty (30) days to operate its Carpentersville, New Jersey fixed earth station (Call Sign E7541)
to provide telemetry, tracking, and control (“TT&C”) functions during the Electric Orbit Raising
(“EOR?”) period of operation, ranging, and electric propulsion monitoring for the Arabsat-6A
(“AS-6A") satellite, which has been manufactured by Lockheed Martin.

AS-6A is destined for in-service operation at 30.5° E.L., and is currently scheduled for
launch in early March 2019, aboard a Falcon Heavy rocket, from Cape Canaveral, Florida.
Accordingly, Lockheed Martin requests authority to begin communications on March 5, 2019, in
preparation for the start of EOR.

1. Requested STA Operations

The EOR TT&C and ranging signals will be transmitted in the Ku-band for which
Lockheed Martin already has authority under Call Sign E7541. As to the instant request for STA,
Lockheed Martin seeks herein authority to communicate with AS-6A as a point of
communication on two extended Ku-band frequencies, which fall outside of the currently
authorized Ku-band transmit frequencies for the earth station. In all other respects, operation of
the earth station will be consistent with the parameters set forth under the existing permanent
authority.

In order to demonstrate compliance with FCC Report and Order 96-377 regarding
operations in the extended Ku-band, Lockheed Martin submits herewith an analysis that states
that the proposed operations pose no risk of interference either to U.S. Navy shipboard radar
operations or to NASA TDRSS links.

The all-electric propulsion system of AS-6A requires extended support for the
completion of the mission. Accordingly, Lockheed Martin is requesting that the duration of this
STA be a total of thirty (30) days. Further, a request for extension of the instant STA request for
an additional one hundred eighty (180) days is being filed concurrently to cover the entire period
required to complete EOR and the in-orbit testing being conducted by the launch provider.

Lockheed Martin designates Michael Usarzewicz to be the contact person that will be
available whenever transmission to AS-6A is to occur through the subject earth station. Mr.
Usarzewicz can be reached at the following phone numbers:

! The proposed test transmissions would occur over a period of approximately two to three days. During
these tests, the earth station would not be communicating with any satellite; instead, the transmissions
will be made with the antenna at zenith to verify RF functionality.
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(609) 865-2658 (cellular)
(908) 859-4050 (earth station desk)

2. Grant of the Requested Authority Will Serve the Public Interest

Lockheed Martin believes that the limited operations it proposes in support of the launch
of the AS-6A satellite serve the public interest. Lockheed Martin understands that the AS-6A
satellite will provide Ku-band and Ka-band communications coverage over the Middle East and
North Africa regions, as well as a footprint in South Africa.

Lockheed Martin’s Carpentersville earth station will be part of a global network of
control and ranging facilities that will be used solely to position the satellite as it progresses from
transfer orbit to its final location and to calibrate electric propulsion. No end user service will be
provided within the United States at any time. The safe and orderly use of the entire
geostationary orbital resource and protection of the hundreds of satellites licensed by the U.S.
and other countries that operate there depends in no small part on ensuring that the AS-6A
satellite is controlled while over North America en route to its final geostationary orbital
position. In this regard, Lockheed Martin’s earth station thus will serve a vital function.

Lockheed Martin requests authority to operate its Carpentersville, NJ earth station
antenna to provide critical TT&C and ranging services during the EOR mission of the AS-6A
satellite, for a term of 30 days, commencing March 5, 2019.
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TECHNICAL DETAILS OF SPECIAL TEMPORARY AUTHORITY

Satellite:

Orbital Location:

Manufacturer:

Launch Vehicle:

Antenna:

Antenna Location:

Satellite Characteristics
Arabsat-6A Electric Orbit Raising
30.5°E.L.

Lockheed Martin Corporation
Falcon Heavy
* % %
Earth Station Characteristics
14.2-m TIW Systems

40°38° 39.1"N/075° 11’ 27.8” W

Telecommand Uplink Frequencies:

13993.0 MHz (LHCP/RHCP)
13995.0 MHz (LHCP/RHCP)

Telemetry Downlink Frequencies:

Antenna Gain:
Antenna Power:
Maximum EIRP:
EIRP Density:

Uplink Emission:

11198.0 MHz (LHCP/RHCP)
11199.0 MHz (LHCP/RHCP)

63.5dBi @ 14 GHz

19.1 dBW (into the flange)
83.0 dBW for all carriers
57.25 dBW/4kHz

IM50F2D

Downlink Emission: IM00G8D



Exhibit For
Lockheed Martin Corporation
Carpentersville, New Jersey
TIW 14.2 Meter Earth Station
Call Sign E7541

Compliance with FCC Report & Order (FCC96-377) for the 13.75 - 14.0 GHz Band
Analysis and Calculations

1. Background

This Exhibit is presented to demonstrate the extent to which the Lockheed Martin Corporation
satellite earth station, which is operated in Carpentersville, New Jersey, is in compliance with
FCC REPORT & ORDER 96-377. The potential interference from the earth station to US Navy
shipboard radiolocation operations (RADAR) and the NASA space research activities in the
13.75 - 14.0 GHz Band is addressed in this exhibit. The parameters for the earth station are:

Table 1. Earth Station Characteristics

Coordinates (NAD83):

Satellite Location for Earth Station:

Frequency Band:
Polarizations:

Emissions:

Modulation:

Maximum Aggregate Uplink EIRP:

Transmit Antenna Characteristics
Antenna Size:
Antenna Type/Model:
Gain:

RF power into Antenna Flange:

40°38* 39.1” N, 75°11° 27.8° W
30.5° E (Arabsat-6A)
13.75-14.0 GHz for uplink
Circular and Linear

IM50F2D
1MO00GS8D

Digital

83.0 dBW for the 1 MHz Carriers
83.0 dBW for the 400 kHz Carriers

14.2 meters in Diameter
TIW Systems
63.5 dBi

I MHz
19.1 dBW
or -4.9 dBW/4 kHz (Maximum)



400 kHz
19.1 dBW
or -0.9 dBW/4 kHz (Maximum)

¢ Minimum Elevation Angles:
Carpentersville, NJ. 18.4° @ 244.5° Az. at 30.5° E

e Side Lobe Antenna Gain: 32 - 25*log(0)

Because the above uplink spectrum is shared with the Federal Government, coordination in this
band requires resolution data pertaining to potential interference between the earth station and
both Navy Department and NASA systems. Potential interference from the earth station could
impact with the Navy and/or NASA systems in two areas. These areas are noted in FCC Report
and Order 96-377 dated September 1996, and consist of (1) Radiolocation and radio navigation,
(2) Data Relay Satellites.

Summary of Coordination Issues:

1) Potential Impact to Government Radiolocation (Shipboard Radar)
2) Potential Impact to NASA Data Relay Satellite Systems (TDRSS)

2. Potential Impact to Government Radiolocation (Shipboard Radar)

Radiolocation operations (RADAR) may occur anywhere in the 13.4 - 14 GHz frequency band
aboard ocean going United States Navy ships. The Federal Communication Commission (FCC)
order 96-377 allocates the top 250 MHz of this 600 MHz band to the Fixed Satellite Service
(FSS) on a co-primary basis with the radiolocation operations and provides for an interference
protection level of -167 dBW/m?/4 kHz.

The closest distance to the shoreline from the Carpentersville earth station is approximately 82.0
km Southeast toward the Atlantic Ocean. The calculation of the power spectral density at this
distance is given by:

1 MHz 400 kHz
1. Clear Sky EIRP: 83.0 dBW 83.0 dBW
2. Carrier Bandwidth: 1 MHz 400.0 kHz
3. PD at antenna input: -4.9 -0.9
dBW/4 kHz
4. Transmit Antenna Gain; 63.9 dBi
5. Antenna Gain Horizon: FCC Reference Pattern

6. Antenna Elevation Angles: 18.4°



The proposed earth station will radiate interference toward the Chesapeake Bay according to its
off-axis side-lobe performance. A conservative analysis, using FCC standard reference pattern,
results in off-axis antenna gains of -10.0 dBi towards the Atlantic Ocean.

The signal density at the shoreline, through free space is:

1MHz Carriers
PFD = Antenna Feed Power density (dBW/4 kHz) + Antenna Off-Axis Gain (dBi) — Spread Loss

(dBw-mZ).

-4.9 dBw/4 kHz + (-10.0) dBi — 10*log[4I1*(82000m)’]
-124.1 dBW/m?/4 kHz + Additional Path Losses (~64 dB)
-188.1 dBW/m?*/4 kHz

400 kHz Carriers
PFD = Antenna Feed Power density (ABW/4 kHz) + Antenna Off-Axis Gain (dBi) — Spread Loss

(dBw-m?).

= -0.9 dBw/4 kHz + (-10.0) dBi — 10*log[4IT*(82000m)’]
=-120.1 dBW/m’/4 kHz + Additional Path Losses (~64 dB)
=-184.1 dBW/m?/4 kHz

Our calculations show additional path loss of approximately 64 dB including absorption loss and
earth diffraction loss for the actual path profiles from the proposed earth station to the nearest
shoreline.

The calculated PFD including additional path losses to the closest shoreline location is —184.1
dBW/m*/4 kHz. This is 17.1 dB below the —167 dBW/m2/4 kHz interference criteria of R&O
96-377. Therefore, there should be no interference to the US Navy RADAR from the
Carpentersville earth station due to the distance and the terrain blockage between the site and the

shore.

3. Potential Impact to NASA’s Data Relay Satellite System (TDRSS)

The geographic location of the Lockheed Martin earth station in Carpenterville, New Jersey is
outside the 390 km radius coordination contour surrounding NASA’s White Sands, New Mexico
ground station complex. Therefore, the TDRSS space-to-earth link will not be impacted by the
Lockheed Martin earth station in Carpentersville, New Jersey.



The TDRSS space-to-space link in the 13.772 to 13.778 GHz band is assumed to be protected if
an earth station produces an EIRP less than 71 dBW/6 MHz in this band. The 14.2 meter earth
station antenna will have an EIRP greater than 71 dBW/6 MHz for both the | MHz and 400 kHz
carriers in this band. Therefore, the Carpentersville, New Jersey earth station may not be tuned
to operate on frequencies in the 13.772 to 13.778 GHz band.

4. Coordination Issue Result Summary and Conclusions

The results of the analysis and calculations performed in this exhibit indicate that compatible
operations between the earth station at the Carpentersville facility and the US Navy and NASA
systems space-to-earth link. The Carpentersville facility will not transmit in the NASA systems
space-to-space link (13772.0 to 13778.0 MHz) therefore avoiding conflict with this system.



