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1 Introduction

This report details the Transmit radiation patterns and gain performance of the
Skyware Ka-band 69cm antenna. The data is presented in accordance with
FCC regulation 25.138 (‘Blanket licensing of GSO FCC Earth Stations' ... at
Ka-band) and is with respect to the FCC masks outlined in regulation 25.209
(Antenna Performance Standards').The measurements were carried out in
Skyware Globals Compact Antenna Test Range in Garner, North Carolina
using a full production antenna system.

1.1 Antenna Configuration

The antenna comprises a 69cm elliptical reflector (Dimensions 780mm x
620mm) with a Ka-band feed horn, polariser and Orthogonal Mode
Transducer (OMT). Measurements are referenced to the waveguide transition
at the OMT.

1.2 Frequency List

The antenna system had both co-polar and cross-polar radiation components
taken in the azimuth and elevation planes for both Left Hand Circular
Polarisation (LHCP) and Right Hand Circular Polarisation (RHCP)
polarisations at 29.25, 29.5, 29.75 and 30GHz for the transmit band and at
18.3, 18.55, 18.8, 19.7, 19.95 and 20.2GHz for the receive band. Each pattern
is presented separately and is plotted along with the applicable FCC mask.
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2 Reflector Scan

Below is the reflector profile scan using the Leica scanner in Smithfield, North
Carolina. The focal length and CAD rms are within specification.

CAD RMS =
0.0058 FL= 21.5252
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3 Photographs
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4 Pattern Set

4.1 Transmit Pattern List

29.25GHz Co-polar +10° LHCP Azimuth Cut
29.5GHz Co-polar +10° LHCP Azimuth Cut
29.75GHz Co-polar +10° LHCP Azimuth Cut
30GHz Co-polar +10° LHCP Azimuth Cut
29.25GHz Co-polar +180° LHCP Azimuth Cut
29.5GHz Co-polar +180° LHCP Azimuth Cut
29.75GHz Co-polar +180° LHCP Azimuth Cut
30GHz Co-polar +180° LHCP Azimuth Cut
29.25GHz X-polar +10° LHCP Azimuth Cut
29.5GHz X-polar +10° LHCP Azimuth Cut
29.75GHz X-polar +10° LHCP Azimuth Cut
30GHz X-polar +10° LHCP Azimuth Cut
29.25GHz Co-polar 0°to +30° LHCP Elevation Cut
29.5GHz Co-polar 0°to +30° LHCP Elevation Cut
29.75GHz Co-polar 0°to +30° LHCP Elevation Cut
30GHz Co-polar 0°to +30° LHCP Elevation Cut
29.25GHz X-polar +10° LHCP Elevation Cut
29.5GHz X-polar +10° LHCP Elevation Cut
29.75GHz X-polar +10° LHCP Elevation Cut
30GHz X-polar +10° LHCP Elevation Cut
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29.25GHz Co-polar +10° RHCP Azimuth Cut
29.5GHz Co-polar +10° RHCP Azimuth Cut
29.75GHz Co-polar +10° RHCP Azimuth Cut
30GHz Co-polar +10° RHCP Azimuth Cut
29.25GHz Co-polar +180° RHCP Azimuth Cut
29.5GHz Co-polar +180° RHCP Azimuth Cut
29.75GHz Co-polar +180° RHCP Azimuth Cut
30GHz Co-polar +180° RHCP Azimuth Cut
29.25GHz X-polar +10° RHCP Azimuth Cut
29.5GHz X-polar +10° RHCP Azimuth Cut
29.75GHz X-polar +10° RHCP Azimuth Cut
30GHz X-polar +10° RHCP Azimuth Cut
29.25GHz Co-polar 0°to +30° RHCP Elevation Cut
29.5GHz Co-polar 0°to +30° RHCP Elevation Cut
29.75GHz Co-polar 0°to +30° RHCP Elevation Cut
30GHz Co-polar 0°to +30° RHCP Elevation Cut
29.25GHz X-polar +10° RHCP Elevation Cut
29.5GHz X-polar +10° RHCP Elevation Cut
29.75GHz X-polar +10° RHCP Elevation Cut
30GHz X-polar +10° RHCP Elevation Cut
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4.2 Receive Pattern List

18.3GHz Co-polar +10° LHCP Azimuth Cut
18.55GHz Co-polar +10° LHCP Azimuth Cut
18.8GHz Co-polar +10° LHCP Azimuth Cut
19.7GHz Co-polar +10° LHCP Azimuth Cut
19.95GHz Co-polar +10° LHCP Azimuth Cut
20.2GHz Co-polar +10° LHCP Azimuth Cut
18.3GHz Co-polar +180° LHCP Azimuth Cut
18.55GHz Co-polar +180° LHCP Azimuth Cut
18.8GHz Co-polar +180° LHCP Azimuth Cut
19.7GHz Co-polar +180° LHCP Azimuth Cut
19.95GHz Co-polar +180° LHCP Azimuth Cut
20.2GHz Co-polar +180° LHCP Azimuth Cut
18.3GHz X-polar +10° LHCP Azimuth Cut
18.55GHz X-polar +10° LHCP Azimuth Cut
18.8GHz X-polar +10° LHCP Azimuth Cut
19.7GHz X-polar +10° LHCP Azimuth Cut
19.95GHz X-polar +10° LHCP Azimuth Cut
20.2GHz X-polar +10° LHCP Azimuth Cut
18.3GHz Co-polar 0°to +30° LHCP Elevation Cut
18.55GHz Co-polar 0°to +30° LHCP Elevation Cut
18.8GHz Co-polar 0°to +30° LHCP Elevation Cut
19.7GHz Co-polar 0°to +30° LHCP Elevation Cut
19.95GHz Co-polar 0°to +30° LHCP Elevation Cut
20.2GHz Co-polar 0°to +30° LHCP Elevation Cut
18.3GHz X-polar +10° LHCP Elevation Cut
18.55GHz X-polar +10° LHCP Elevation Cut
18.8GHz X-polar +10° LHCP Elevation Cut
19.7GHz X-polar +10° LHCP Elevation Cut
19.95GHz X-polar +10° LHCP Elevation Cut

20.2GHz X-polar +10° LHCP Elevation Cut
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18.3GHz Co-polar +10° RHCP Azimuth Cut
18.55GHz Co-polar +10° RHCP Azimuth Cut
18.8GHz Co-polar +10° RHCP Azimuth Cut
19.7GHz Co-polar +10° RHCP Azimuth Cut
19.95GHz Co-polar +10° RHCP Azimuth Cut
20.2GHz Co-polar +10° RHCP Azimuth Cut
18.3GHz Co-polar +180° RHCP Azimuth Cut
18.55GHz Co-polar +180° RHCP Azimuth Cut
18.8GHz Co-polar +180° RHCP Azimuth Cut
19.7GHz Co-polar +180° RHCP Azimuth Cut
19.95GHz Co-polar +180° RHCP Azimuth Cut
20.2GHz Co-polar +180° RHCP Azimuth Cut
18.3GHz X-polar +10° RHCP Azimuth Cut
18.55GHz X-polar +10° RHCP Azimuth Cut
18.8GHz X-polar +10° RHCP Azimuth Cut
19.7GHz X-polar +10° RHCP Azimuth Cut
19.95GHz X-polar +10° RHCP Azimuth Cut
20.2GHz X-polar +10° RHCP Azimuth Cut
18.3GHz Co-polar 0°to +30° RHCP Elevation Cut
18.55GHz Co-polar 0°to +30° RHCP Elevation Cut
18.8GHz Co-polar 0°to +30° RHCP Elevation Cut
19.7GHz Co-polar 0°to +30° RHCP Elevation Cut
19.95GHz Co-polar 0°to +30° RHCP Elevation Cut
20.2GHz Co-polar 0°to +30° RHCP Elevation Cut
18.3GHz X-polar +10° RHCP Elevation Cut
18.55GHz X-polar +10° RHCP Elevation Cut
18.8GHz X-polar +10° RHCP Elevation Cut
19.7GHz X-polar +10° RHCP Elevation Cut
19.95GHz X-polar +10° RHCP Elevation Cut
20.2GHz X-polar +10° RHCP Elevation Cut
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5 Measured Data

5.1 Tx LHCP Azimuth Radiation Patterns

HNS 69cm Jupiter - FCC Patterns, Freq: 29.25GHz, Pol: LHCP
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HNS 69cm Jupiter - FCC Patterns, Freq: 29.5GHz, Pol: LHCP
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HNS 69cm Jupiter - FCC Patterns, Freq: 29.75GHz, Pol: LHCP
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HNS 89cm Jupiter - FCC Patterns, Freq: 30GHz, Pol: LHCP
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HNS 89cm Jupiter - FCC Patterns, Freq: 29.25GHz, Pol: LHCP
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HNS 89cm Jupiter - FCC Patterns, Freq: 29.75GHz, Pol: LHCP
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5.2 Tx LHCP Elevation Radiation Patterns

HNS 89cm Jupiter - FCC Patterns, Freq: 29.25GHz, Pol: LHCP
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HNS 69cm Jupiter - FCC Patterns, Freq: 29.75GHz, Pol: LHCP
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HNS 69cm Jupiter - FCC Patterns, Freq: 29.25GHz, Pol: LHCP
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HNS 69cm Jupiter - FCC Patterns, Freq: 29.75GHz, Pol: LHCP
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5.3 Tx RHCP Azimuth Radiation Patterns

HNS 69cm Jupiter - FCC Patterns, Freq: 29.25GHz, Pol: RHCP
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HNS 69cm Jupiter - FCC Patterns, Freq: 29.5GHz, Pol: RHCP
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HNS 69cm Jupiter - FCC Patterns, Freq: 29.75GHz, Pol: RHCP
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HNS 69cm Jupiter - FCC Patterns, Freq: 30GHz, Pol: RHCP
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HNS 69cm Jupiter - FCC Patterns, Freq: 29.25GHz, Pol: RHCP
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HNS 69cm Jupiter - FCC Patterns, Freq: 29.75GHz, Pol: RHCP

o—
:
skKyware
skyware
40—
20

Amplitude (dB)

w
o

i

e

-10 -5 0 5 10
Azimuth (°)

HNS 89cm Jupiter - FCC Patterns, Freq: 30GHz, Pol: RHCP

- :
skyware I B L

_3Oﬂ :
A s
- | h- /MA /\/\

0
Azimuth (°)

Amplitude (dB)

Report written by Craig Mitchelson Skyware Global 2012 Page 26 of 62



sKyware

et Antenna Development Group
Engineering Test Report
Document No: 1163-00-03-013 Report Date: 13th February 2012

5.4 Tx RHCP Elevation Radiation Patterns

HNS 69cm Jupiter - FCC Patterns, Freq: 29.25GHz, Pol: RHCP
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HNS 69cm Jupiter - FCC Patterns, Freq: 29.75GHz, Pol: RHCP
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HNS 69cm Jupiter - FCC Patterns, Freq: 29.25GHz, Pol: RHCP
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HNS 69cm Jupiter - FCC Patterns, Freq: 29.75GHz, Pol: RHCP
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5.5 Tx Gains
HNS 69cm Jupiter - FCC Patterns - Measured Gains
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5.6 Rx LHCP Azimuth Radiation Patterns

HNS 69cm Jupiter - FCC Patterns, Freq: 18.3GHz, Pol: LHCP
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HNS 69cm Jupiter - FCC Patterns, Freq: 18.55GHz, Pol: LHCP

Z maw//\
mﬂ/w \WR
Wl

0
Azimuth (°)

[~}
o

Amplitude (dB)

[

HNS 69cm Jupiter - FCC Patterns, Freq: 18.55GHz, Pol: LHCP

G Lo B A L

-20

Amplitude (dB)

M : k ’ k 1.“|]11“n““

Dkt

90 180

il

0
Azimuth (°)

Report written by Craig Mitchelson Skyware Global 2012 Page 33 of 62



sKyware
G Lo B A L

Document No: 1163-00-03-013

Antenna Development Group

Engineering Test Report
Report Date: 13th February 2012

HNS 69cm Jupiter - FCC Patterns, Freq: 18.8GHz, Pol: LHCP
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HNS 69cm Jupiter - FCC Patterns, Freq: 19.7GHz, Pol: LHCP
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