FCC Form 312 Exhibit B

TECHNICAL NARRATIVE

B.1 Scope

This Exhibit B to ASTCA’s application for authority construct and operate a Gateway Earth Station on
American Samoa draws in part from the satellite system technical information provided in O3b Networks'
license application for its Hawaii earth station, File No. SES-LIC-20100723-00952 (granted September
25, 2012) (“O3b Hawaii License”). This Exhibit B provides link budgets, antenna contours, a
coordination study and aradiation hazard study in support of ASTCA’s application.

B.2 Frequency Rangesfor ASTCA'’s Service

The ASTCA service will operate only in the following frequency ranges, which are a sub-set of those

included in O3b’s Hawaii gateway earth station application:

e Uplink: 28.6-29.1 GHz
e Downlink: 18.8-19.3 GHz

B.3 ASTCA Service Area

Figure A.3-1 depicts the service area for which ASTCA seeks authority in this application. As can be
seen, the service areaisjust American Samoa. All of this service areais at | atitudes of roughly 14°S, and
with elevation angles from the active O3b satellite no less than 10°.

1 In practice the minimum elevation angle of 10° would likely apply only for the more northerly latitudes of the

service area where the elevation to the O3b orbit isinherently lower.
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FigureB.3-1: ASTCA ServiceArea

B.4 Predicted Space Station Antenna Gain Contours

The mid-band antenna gain contours for the O3b satellite receive and transmit beams, when
directed towards the ASTCA Gateway Earth Station, are shown below. Only one set of beam
patterns is provided for transmit and one set for receive because all O3b satellite transmit beams

areidentica and all receive beams are identical.

These beam patterns demonstrate the effects on the satellite antenna gain contours as the O3b
satellite moves in its orbit. Various satellite positions are shown starting with the O3b satellite
appearing at 15° elevation angle in the west as viewed from the ASTCA Gateway Earth Station
(see Figure A.2-1). The next O3b satellite position (Figure A.2-2) is at the point when it is at the
same longitude as the ASTCA Gateway Earth Station. The third O3b satellite position is when
the O3b satellite is disappearing below the 15° elevation angle in the east as viewed from the
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ASTCA Gateway Earth Station (Figure A.2-3). For each of these Figures both the transmit and

receive antenna gain contours are shown.

Figure B.4-1: Satellite antenna gain contourswhen O3b satelliteisat 141.5°E
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Figure B.4-2: Satellite antenna gain contourswhen O3b satelliteisat 170°W
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Figure B.4-3: Satellite antenna gain contourswhen O3b satelliteisat 123°W
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(b) Receive
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B.5 Compliancewith PFD Limits

ASTCA understands that the O3b system complies with al applicable FCC and ITU Power Flux
Density (“PFD”) limits, which are designed to protect the terrestrial Fixed Service (“FS’) from downlink
interference from the satellite transmissions. Demonstration of O3b’s compliance with the FCC Power
Flux Density (“PFD”) limits under 825.208(c) (which are the same as the ITU PFD limits) was provided
to the Commission as part of O3b's application for the Hawaii earth station. That demonstration is

equally valid for the downlink transmissionsto ASTCA’s Gateway Earth Station.

§25.208(e) contains PFD limits that apply in the 18.8-19.3 GHz band, including for non-GSO systems. In

the case of the O3b system these PFD limits are as follows:?

2 For the O3b system the variable “X” given in the formulae in §25.208(e) is equal to zero because the number of
satellites, “n”, isless than 50.
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« -115 dB(W/m?) in any 1 MHz band for angles of arrival between 0 and 5 degrees above the

horizontal plane;

e -115+(1-5)/2 dB(W/m?) in any 1 MHz band for angles of arrival [ (in degrees) between 5 and
25 degrees above the horizontal plane; and

« -105 dB(W/m?) in any 1 MHz band for angles of arrival between 25 and 90 degrees above the

horizontal plane.

These PFD limits, insofar as they relate to the O3b system, are identical to the PFD limitsin Article 21 of
the ITU Radio Regulations.

B.6 Interference with Respect to GSO Networks

The ASTCA Gateway Earth Station will not cause unacceptable interference into any GSO satellite
network by virtue of the fact that the ASTCA Gateway Earth Station is 14 degrees away from the
Equator. Operation at this latitude ensures a certain separation angle between the GSO and O3b orbits as
viewed from the ASTCA Gateway Earth Station.

B.7 I nterference with Respect to Other Non-GSO Systems

The service to be provided to ASTCA by O3b presents no different interference environment with respect
to other non-GSO satellite systems than was addressed in O3b's Hawaii gateway earth station
application.?

3 See O3b’'sHawaii application, FCC File No. SES-LIC-20100723-00952, technical narrative at Section A.10.2.
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B.8 Link Budgetsfor the ASTCA Gateway Earth Station

Representative link budgets are provided for the ASTCA Gateway Earth Station service. Adaptive

coding and modulation is used in al the links.

216M
MODCOD (180 Msps)
1*,2
D1 32APSK/0.833
*FWD clear sky to be at 32APSK/0.9
D2 16APSK/0.75 34
D3 8PSK/0.667 5.6
D4 QPSK/0.667 7,8
D5 QPSK/0.25 9,10
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Radiation Hazard Study

The following pages provide the radiation hazard study results for the ASTCA Gateway Earth Station
Antennas, manufactured by ViaSat.
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Frequency Coor dination Reports

The following pages provide the frequency coordination reports for the 18 and 28 GHz frequencies on
which the ASTCA Gateway Earth Station will operate.
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INTERFERENCE
ANALYSIS REPORT

Prepared for
American Samoa Telecommunications Auth.
TAPUTIMU, American Samoa
{18 GHz)
Satellite Earth Staticn

Preparad By:
COMSEARCH
19700 Janala Farm Boulevard
Ashbum, VA 20147
Fabruary 25, 2014
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