ATTACHMENT 1

ANTENNA SPECIFICATIONS



AURA-LE Antenna Specification Sheet

The AURA-LE AES antennais a mechanically steered phased array antenna using CoMPA™
(Coherent Multi Plate Antenna) technology. It is comprised of two dual-polarization panels with
full receive and transmit bandwidth capability. The system is designed as two receive/transmit
flat panels with appropriate provisions for coherent combining of the two flat panelsto form
effectively one larger elliptical narrow beam receive/transmit array with an elevation range of 0°
to 90°.

Figurel. AURA-LE Antenna.



Table 1. Summary of AURA-LE Antenna Technical Parameters

MECHANICAL

Swept Volume 8.120 x 36.650 inches
Type of Antenna Dual panel waveguide fed planar array
Azimuth continuous coverage over full 360°
Elevation 0 to 90° antenna elevation
Position accuracy Meets FCC 47 CFR §25.222
Dynamic Tracking capability AZ velocity 40°/Sec

EL velocity 20%Sec maximum

AZ acceleration 40%/Sec?

EL acceleration 15%Sec? maximum

Weight

80 pounds, maximum

ENVIRONMENTAL

Environmenta

Meets RTCA/DO-160F

DC Power

28VDC + 10%

DC Power Consumption

315 Watts, maximum

TRANSMIT
Frequency (GHz) 14.0to 14.5 GHz
Rated SSPA Output Power 20 watts, effective
Transmit Gain 38 dBi
EIRP 48 dBW
Transmit Polarization H,V
Transmit Azimuth Beamwidth 1.25 degrees
Transmit Elevation Beamwidth 4 degrees
Cross-pol isolation 20 dB, typica
RECEIVE
Frequency (GHz) 10.7 to 12.75 GHz in five switched receive
bands
GIT 9 dB, minimum
12 dB, typical
Receive Polarization H, V, LHCP, RHCP
Receive Azimuth Beamwidth 1.6 degrees
Receive Elevation Beamwidth 5 degrees

Cross-pol isolation

15 dB, typical (wideband, 500 MHz)
20 dB, typica (narrowband, 36 MHz)




MITSUBISHI Ku-Band
AV N ELECTRIC Aeronautical Mobile Satellite

Changes for the Better Tx/Rx Antenna

FEATURES:
e Ultra-low profile elliptical aperture dual reflector
configuration mechanically scanned antenna
5= e« Good RF performance with low additional aero-
' dynamics drag down to low elevation looking angles
e Precise satellite and polarization tracking capabilities
maintained in aeronautical dynamic environment
¢ Meets Aeronautical Mobile Satellite Services (AMSS)
requirements under the Fixed Satellite Services (FSS)
regulations
Antenna main unit e State-of-the-arts component design
- High efficiency 40 Watt SSPA
- Ultra-thin broadband OMT

. Note:
: if ‘}41 ; I?ﬂ_ . o This antenna was initially designed for Connexion
'3mmu e Sy “““:“; - by Boeing ™ (CbB M) services and was produced
between 2004 - 2006. Now MELCO seeks new
PCU : Polarization Control Unit applications for the antenna.

The Mitsubishi Electric Corporation (MELCO) Ku-band Aeronautical Mobile Satellite antenna is designed
for AMSS applications. An El over Az antenna mount is employed to lower the antenna profile. The
antenna receives linearly polarized signals from a GEO satellite in the 11.2 - 12.8 GHz band, covering the
Ku band frequency allocations in all ITU regions. The diplexer and LNA are installed behind the main
reflector. Dual polarization signals can be received. Transmission to the satellite is linearly polarized in the
14.0 - 14.5GHz band. A 40 watt Solid State Power Amplifier (SSPA) having more than 21.9 % efficiency is
employed for high data rate transmission with less heat dissipation. The up and down frequency converters
are installed separately from the antenna main unit. The IF frequency is in the 950 - 1,450 MHz band. Az/El
angles of the antenna are controlled by an Antenna Control Unit (ACU) to track the satellite. The ACU
determines the fuselage’s attitude from an aircraft Inertia Reference Unit (IRU) and Az/El estimates are
provided by angular rate sensors in the ACU. Any drift of IRU and/or rate sensors can be compensated by
periodical step tracking iterations.

To meet FSS requirement the polarization angle setting is

precisely controlled. Given the angles toward a targeted

satellite and the stored data of the ftransponder

= -—--—'__‘ -—.—-———, —

polarizations in the onboard equipment, the polarization f,.;;_f'-' ,\! "‘ a— "“‘*‘-‘:x
angle is calculated in the ACU. The antenna transmit : ("“ {,, o OO
polarization angle is determined by the power ratio rf ' L)

between two orthogonal linearly polarized components. \ !

The power ratio is controlled by the phase shifter of

Variable Polarization Controllers (VPCs) of the

Polarization Control Unit (PCU.) As a result of precise The antenna on the fuselage
polarization control, low Cross Polarization Discrimination

(XPD) can be achieved.



Major Performance Specifications

Antenna mechanics and satellite tracking performance:

Antenna Type Dual Reflector Antenna with an elliptical aperture
Antenna Mount Azimuth - Elevation Mount
Angular Tracking System Navigation Track Mode &
Step Track Mode
Polarization Tracking System Navigation Track Mode
(Phase control by VPC)
|Pointing Accuracy Azimuth 0.25 deg rms
Elevation 0.60 deg rms
Angular Travel Azimuth 360 deg continuous
Elevation 0-90deg
|Driving Speed Azimuth >120 deg/ 5 sec
Elevation > 60 deg/ 5sec
|Dimensions Antenna 812mm (W) x 832mm(D) x 239mm(H)
Reflector 684mm (W) x 198mm(H)
Weight Antenna 41.5 kg

RF equipment performance:

Frequency TX 14.0-14.5 GHz
RX 11.2-12.8 GHz
|Polarization TX Arbitrary Linear
RX Arbitrary Linear/Circular(RHCP/LHCP)
Antenna Gain TX 32.2dBi
RX 29.3dBi (11.2 GHz)
30.6dBi (11.9 - 12.8 GHz)
GIT RX 8.0dB/K (El = 90deg, 11.2 - 11.7 GHz)
9.3dB/K (El =90deq, 11.9 - 12.8 GHz)
EIRP TX 17.2-47.2 dBW

(Dynamic range: 30dB
|EIRP Control TX <0.5 dBrms éEIF\‘I&Z% 2-47.2 dBW

<0.6 dBrms @EIRP=37.2 - 42.2 dBW
<1.0 dBrms @EIRP=27.2 - 37.2 dBW

<1.6 dBrms @EIRP=17.2 - 27.2 dBW
XPD TX <17dB

RX <15dB

~— Block Diagram N

Agt_erln_a_U_n_lj ——————————————— | |EQL—J ———————————— 1 gemeeressssssses PCU:Polarization Control Unit

CONV:Frequency Converter Unit
ADU:Antenna Drive Unit
ACU:Antenna Control Unit
SSPA:Solid-State Power Amplifier
SSPA-PS:SSPA Power Supply
CONV |—o PSU:Power Supply Unit

HPA:High Power Amplifier

Y, ) LNA:Low Noise Amplifier
OMT:Orthomode Transducer
VPC:Variable Polarization Controfler
DIP:Diplexer

HYB:Hybrid

EI-R/J:Elevation Rotary Joint
Az-R/J:Azimuth Rotary Joint
PS:Phase Shifter

DIV:Divider

DIp o WRIV. ci (Option) |~

OMT | EI-RJJ

ACU SSPA-PS PSU

E-mail: http://global.mitsubishielectric.com/contact/bu/space.html Main office: Satellite Communications Marketing Department
Our web: http://global.mitsubishielectirc.com 2-7-3, Marunouchi Chiyoda-ku, Tokyo 100-8310, Japan
For customer support: http://www.mitsubishielectric.co.jp/society/space/around/mobile/eng Phone: +81-3-3218-3346 Fax: +81-3-3218-9492

Mitsubishi Electric reserves the right to change specifications of products described in this document at any time without notice and without obligation to notify
arly person of such changes. Refer to the web site or Customer service for the latest released product information
@Copyright 2007 Mitsubishi Electric Corporation All rights reserved.



ATTACHMENT 2

TECHNICAL APPENDI X



AURA LE - TECHNICAL APPENDIX

This Technical Appendix describes the operational characteristics of the Panasonic
Aura LE aircraft earth station (“AES”) terminal with the licensed eXConnect Ku-band
aeronautical mobile-satellite service (“AMSS”) system.

The eXConnect System consists of a network of eXConnect AES terminals (the “AES
Segment”), leased satellite capacity on commercial Ku-band FSS satellites (the “Space
Segment”) and iDirect hub earth stations and network management functionality (the
“Ground Segment”). Relevant changes/additions to these eXConnect System elements
to accommodate AURA LE AES operations are highlighted below.
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1 AES Segment

In addition to the licensed MELCO antenna, the AES Segment includes the AURA LE
AES terminal and a previously described broadband controller. The AURA LE AES
terminal was specifically designed for the aeronautical environment and compatibility
with the eXConnect System.

1.1 AURA LE Antenna Sub-System

The AURA LE AES antenna is a mechanically steered phased array antenna using
CoMPA™ (Coherent Multi Plate Antenna) technology. It is comprised of two dual-
polarization panels with full receive and transmit bandwidth capability. The system is
designed as two receive/transmit flat panels with appropriate provisions for coherent
combining of the two flat panels to form effectively one larger elliptical narrow beam
receive/transmit array with an elevation range of 0° to 90°. The AURA LE AES antenna
is shown in Figure 1.

Figure 1. AURA LE antenna.



The characteristics of the AURA LE antenna are summarized in Table 1 below.

Table 1. Summary of AURA LE antenna Technical Parameters

Antenna Dimensions 34.7 inches (0.88 m)
6.6 inches height (0.17 m)
Type of Antenna Dual panel waveguide fed phased array
SSPA Rated Output Power 16 watts
Bandwidth 11.7 GHz to 12.2 GHz
14.0 GHz to 14.5 GHz
Transmit Gain 38 dBi
EIRP 48 dBW
Transmit Polarization Horizontal or Vertical
Receive G/T 10 to 14 dB/K
Transmit Azimuth Beamwidth | 1.5 degrees
Transmit Elevation Beamwidth | 4 degrees

1.2 Antenna Pointing

Pointing for the AURA LE AES terminal is accomplished via mechanical steering of the
antenna and uses the aircraft attitude data (i.e., yaw, roll, pitch and heading vector),
together with location of the aircraft (latitude, longitude and altitude) to calculate the
command vectors. Attitude data, available from the ARINC 429 bus, and satellite
coordinates are used to continuously update steering commands for the antenna
elevation, azimuth, and polarization. The pointing error of the AURA LE AES terminal is
typically less than 0.20 deg. Pointing error is continuously monitored and emissions are
automatically muted if the azimuth pointing error exceeds 0.35 deg.

A motion simulator (see pictures below) was used to measure the pointing performance
of the AURA LE. The simulator measures the antenna’s ability to respond to aircraft
attitude changes in roll, pitch and heading is tested dynamically.



Figure 2. Motion Performance Testing Environment

The following two plots contain the beam radial errors and the error distribution of a
dynamic stability test with 7 deg/second maximum velocity on all three axes. Note that

no pointing error exceeds 0.145 degrees. Also note that the pointing error is 0.1 degree
or less for over 99% of the time.
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Figure 3. Motion Pointing Performance

Operational and test flight data confirms these conclusions regarding pointing accuracy.
Indeed, in a recent assessment, there were no instances above 10,000 feet where the
measured error exceeded 0.2 degrees peak (excluding beam switches, of course, which
involve antenna repointing to a new satellite while muted). Panasonic collected data
every 5 milliseconds and analyzed over 1.5 million data points. Our analysis shows that
the standard deviation (1-sigma) for pointing error is 0.02 degrees.



1.3 Waveforms and Emission Designators

1.3.1 Waveforms

Forward Link: The eXConnect System uses well established industry standard
waveforms: DVB-S2. The iDirect forward link (hub to mobile terminal) will consist of a
single DVB-S2 carrier that may occupy up to a full transponder and operate in
saturation but in most cases will be operated in a partial transponder. DVB-S2 is a
widely adopted standard for digital data and video broadcasting over satellite. Data
may be multiplexed on this carrier for multiple terminals. The DVB-S2 standard
supports Adaptive Coding and Modulation (ACM) with QPSK, 8PSK, and 16APSK
modulations and Low Density Parity Check Coding.

Return Link: The eXConnect System uses iDirect D-TDMA on the return link (mobile
terminal to hub). In order to comply with EIRP Spectral Density limit and Satellite
operator's coordination requirements eXConnect uses the Spread Spectrum
technology. On the return carrier, BPSK modulation and spread factor in range 1 to 16
can be used.

1.3.2 Emission Designators
Note: The AES transmits one carrier only.

Satellite Emission Max Max EIRP

Name Tx/Rx | Designator EIRP (dBW) | Density (dBW/4kHz)
G-17 TX 500KG7D 36.50 16.32

G-17 TX 9MO00G7D 48.00 15.27

G-17 RX 1M20G7D

G-17 RX 36MOG7D




1.3.3 Out of Band Emissions

The AURA LE AES will comply with the emissions limitations in 47 C.F.R. 825.202(f).

1.3.4 Transmission Cessation

The AURA LE AES antenna ceases transmission in the event of the following fault
conditions:

Loss of ARINC-429 data from the IRS.
Invalid status message from the IRS.
Loss of 10 MHz reference.

Antenna out of position. If azimuth pointing error exceeds 0.35 degrees, the
antenna ceases transmission within 100 ms and will not resume transmission
until the pointing error is less than 0.2 degrees.

Any critical fault detected by the antenna.

Furthermore, any event that results in the loss of modem lock to the DVB-S2 downlink
will cause the modem to cease all transmission.



2 PROTECTION OF GSO FSS SERVICES

The eXConnect System will protect GSO and NGSO FSS satellite uplinks, Space
Research downlinks, and Radio Astronomy service operations in the 14.0-14.5 GHz
Band. Because previously identified coordination agreements and operational
restrictions that are already applicable to eXConnect System operations will protect
other co-frequency services, the following discussion focuses on AURA LE AES
operational characteristics in the context of protecting primary GSO FSS operations.

2.1 Off-Axis EIRP Spectral Density Control

The AURA LE AES protects GSO FSS satellites uplinks by controlling the off-axis EIRP
spectral density generated by an AURA LE AES single terminal so that it is no greater
than the levels of interference that have been accepted by the adjacent satellites in
coordination or the levels for Ku-band terminals under FCC Part 25.

The U.S. off-axis limits on EIRP spectral density limits under FCC Part 25 are defined
by 25.218(f)(1), where N = 1 for TDMA, is given by:

15-25l0g10 (@) dBW/4kHz For 15°<@<7°

-6 dBW/4kHz For 7°<©<9.2°
18-25l0g10(®) dBW/4kHz For 9.2°<©<48°
-24 dBW/4 kHz For 48°<0O<85°

-14 dBW/4kHz For 85°<0O <180°

Off-axis EIRP spectral density is managed on an individual terminal basis. Only one
AURA LE AES terminal transmits at a given time slot in a given bandwidth. The off-axis
EIRP spectral density of an individual eXConnect terminal is a function of its transmit
signal bandwidth, input power to the antenna, the projection of the antenna gain pattern
of the antenna along the geostationary arc, and antenna pointing error.

Input power to the AURA LE AES is controlled by limiting the output power of the
modem. A built in burst power meter in the antenna is used to calibrate the input power
to the antenna accurately and remove any gain variation between the modem and the
antenna. The input power limitations are specified on a satellite beam-by-satellite beam
basis.



The contribution of pointing error to off-axis EIRP spectral density is minimized by
inhibiting the transmitter for pointing errors greater than 0.35 deg. and not resuming
transmission until the pointing error is less than 0.2 deg. The AURA LE AES has been
proven to operate on an interference-free basis within these pointing parameters in flight
testing and standard operation on foreign aircraft. There have been no reported
interference cases associated with AURA LE AES operations.

An example of off-axis EIRP control is shown in Figure 4 for the AURA LE AES
antenna. The off-axis EIRP spectral density (“ESD”) values are based on the specific
link parameters shown in the link budget in Exhibit A. The ESD values represent edge
of beam cases where the terminal is operating with a maximum skew angle of 35
degrees. The terminal off-axis ESD, shown in the solid red line, remains well below the
25.218(f)(1) off-axis ESD limit, shown in the solid blue line. A comprehensive set of
antenna gain plots and off-axis EIRP plots and tables are included as Exhibits B and C
of this Technical Appendix.

Note that AURA LE AES antenna performance varies with elevation angles and skew
angle, and power levels may vary with serving satellite (i.e., operations in two-degree
versus three-degree spacing environments). Panasonic has provided best case
(azimuth cut or O degree skew), worst case (elevation cut or 90 degree skew) and an
representative 35 degree skew for communications (plotted against the Commission’s
two-degree spacing levels). Off-axis EIRP will be controlled to permissible two-degree
spacing levels or the coordinated limits for the satellite. Control will be achieved by
limiting maximum EIRP spectral density and skew angle.

For example, the maximum skew angle in CONUS for Galaxy-17 is 35 degrees, which
occurs at the southwestern most tip of the US in the vicinity of San Diego. Figure 4 and
5 show the co-pol off-axis EIRP along the GSO for a maximum sew angle of 35 degrees
and a maximum EIRP spectral density of 16.3 dBW/4kHz, the maximum ESD for
Galaxy-17 from Form 312. Figure 6 and 7 show the co-poll off-axis EIRP perpendicular
to the GSO and Figure 8 and 9 show the cross-pol off-axis EIRP along the GSO for the
same scenario.

Table 1 contains the corresponding EIRP spectral density data. Data is only shown for
+/-90 degrees off-axis'. As shown in the principle plane gain patterns, there are no
significant spillover side-lobes beyond 90 deg because the AURA LE antenna is a
planer array.

1 please see attached plots and tables for the full range of off-axis angles and frequencies.
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Figure 4. Co-Pol Off-axis EIRP Spectral Density along the GSO
(V-pol and H-pol, 14.25 GHz, 35 deg Skew Angle, 45 deg elevation angle)
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Figure 5. Co-Pol Off-axis EIRP Spectral Density along the GSO
(V-pol and H-pol, 14.25 GHz, 35 deg Skew Angle, 45 deg elevation angle)
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Figure 6. Co-Pol Off-axis EIRP Spectral Density perpendicular to the GSO
(V-pol and H-pol, 14.25 GHz, 35 deg Skew Angle, 45 deg elevation angle)
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Figure 7. Co-Pol Off-axis EIRP Spectral Density perpendicular to the GSO
(V-pol and H-pol, 14.25 GHz, 35 deg Skew Angle, 45 deg elevation angle)
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Figure 8. Cross-Pol Off-axis EIRP Spectral Density along the GSO
(V-pol and H-pol, 14.25 GHz, 35 deg Skew Angle, 45 deg elevation angle)
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Figure 9. Cross-Pol Off-axis EIRP Spectral Density along the GSO
(V-pol and H-pol, 14.25 GHz, 35 deg Skew Angle, 45 deg elevation angle)
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Table 1 - Off-axis EIRP Spectral Density Co-pol, along the GSO,
Cross-pol along the GSO and Co-pol perpendicular to the GSO
(V-pol and H-pol, 14.25 GHz, 35 deg Skew Angle, 45 deg elevation angle)

Perpendicular to

Off- Along the GSO the GSO Cross Pol
axis 14.25 GHz 14.25 GHz 14.25 GHz
Angle

(deg) V-Pol H-Pol V-Pol H-Pol V-Pol H-Pol
-89.0 -58.3 -53.6 -60.5 -53.5 -59.6 -51.3
-85.0 -52.3 -48.8 -49.1 -45.5 -52.7 -45.3
-80.0 -45.4 -49.4 -41.2 -43.6 -46.7 -45.1
-75.0 -50.7 -44.7 -55.6 -37.2 -40.4 -42.2
-70.0 -38.3 -35.2 -35.1 -36.7 -31.9 -43.4
-65.0 -38.9 -33.5 -31.6 -24.1 -37.9 -36.8
-60.0 -33.0 -34.7 -32.1 -40.4 -34.2 -43.3
-55.0 -26.2 -31.7 -27.1 -33.1 -22.6 -31.1
-50.0 -28.5 -30.0 -27.7 -40.0 -31.1 -37.3
-45.0 -34.6 -35.9 -25.2 -28.6 -33.9 -44.2
-40.0 -24.6 -36.6 -29.6 -34.6 -36.8 -37.8
-35.0 -37.7 -28.2 -24.6 -35.3 -30.3 -41.4
-30.0 -33.1 -28.2 -28.9 -29.5 -35.7 -39.6
-25.0 -31.9 -24.7 -23.7 -32.7 -33.5 -40.8
-20.0 -25.5 -37.6 -27.1 -32.4 -39.3 -33.7
-15.0 -39.1 -23.2 -30.5 -25.3 -28.9 -38.2
-10.0 -16.2 -12.9 -25.5 -25.1 -29.7 -32.4

-9.9 -15.8 -12.5 -27.2 -25.1 -29.1 -33.1
-9.8 -15.6 -12.2 -29.5 -25.1 -28.4 -33.8
-9.7 -15.5 -12.1 -31.7 -25.2 -27.8 -34.6
-9.6 -15.4 -12.0 -33.0 -25.3 -27.2 -35.1
-9.5 -15.4 -12.1 -32.7 -25.2 -26.7 -35.3
-9.4 -15.5 -12.3 -31.5 -24.9 -26.3 -35.0
-9.3 -15.7 -12.7 -30.0 -23.9 -26.1 -34.5
-9.2 -16.0 -13.2 -28.9 -22.7 -25.9 -34.0
9.1 -16.5 -14.0 -28.1 -21.3 -26.0 -33.6
-9.0 -17.2 -15.1 -27.2 -20.0 -26.1 -33.3
-8.9 -17.6 -16.4 -26.1 -18.8 -26.4 -33.2
-8.8 -17.9 -18.0 -24.9 -17.8 -26.8 -33.3
-8.7 -17.6 -19.9 -23.8 -17.1 -27.3 -33.5
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Perpendicular to

Off- Along the GSO the GSO Cross Pol
axis 14.25 GHz 14.25 GHz 14.25 GHz
Angle

(deg) V-Pol H-Pol V-Pol H-Pol V-Pol H-Pol
-8.6 -17.0 -22.0 -22.8 -16.6 -28.0 -33.8
-8.5 -16.3 -23.9 -22.0 -16.2 -28.8 -34.2
-8.4 -15.7 -24.8 -21.4 -16.1 -29.9 -34.6
-8.3 -15.2 -24.5 -20.8 -16.1 -31.4 -35.3
-8.2 -14.8 -23.3 -20.2 -16.1 -33.6 -36.4
-8.1 -14.5 -21.9 -19.4 -16.3 -36.1 -38.1
-8.0 -14.2 -20.8 -18.6 -16.4 -37.4 -40.6
-7.9 -13.9 -19.9 -17.7 -16.6 -35.6 -44.4
-7.8 -13.6 -19.3 -16.8 -16.7 -33.3 -51.0
-7.7 -13.4 -19.0 -15.9 -16.8 -30.9 -55.0
-7.6 -13.3 -18.9 -15.1 -17.0 -29.3 -51.0
-7.5 -13.1 -18.9 -14.4 -17.1 -28.2 -49.3
-7.4 -13.0 -19.1 -13.9 -17.3 -27.4 -47.3
-7.3 -12.9 -19.3 -13.4 -17.5 -26.8 -47.4
-7.2 -12.7 -19.7 -13.1 -17.6 -26.4 -47.1
-7.1 -12.6 -20.1 -12.9 -17.8 -26.1 -45.4
-7.0 -12.4 -20.4 -12.7 -18.0 -25.9 -43.7
-6.9 -12.2 -20.6 -12.5 -18.1 -25.9 -41.2
-6.8 -11.9 -20.6 -12.3 -18.0 -25.8 -38.8
-6.7 -11.7 -20.4 -12.1 -17.7 -25.9 -36.6
-6.6 -11.3 -19.7 -11.9 -17.2 -26.0 -34.2
-6.5 -11.0 -18.7 -11.7 -16.7 -26.1 -31.9
-6.4 -10.6 -17.6 -11.4 -16.0 -26.3 -30.0
-6.3 -10.1 -16.5 -11.0 -15.3 -26.5 -28.4
-6.2 -9.7 -15.6 -10.7 -14.5 -26.7 -27.0
-6.1 -9.4 -14.8 -10.5 -13.8 -27.0 -26.0
-6.0 -9.1 -14.2 -10.2 -13.2 -27.5 -25.3
-5.9 -9.0 -14.0 -10.1 -12.5 -28.2 -24.9
-5.8 -9.1 -14.1 -9.9 -11.9 -29.3 -24.8
-5.7 -9.2 -14.2 -9.9 -11.4 -31.1 -24.9
-5.6 -9.6 -14.6 -9.9 -11.1 -33.8 -25.1
-5.5 -10.1 -15.0 -10.0 -10.8 -37.9 -25.5
-5.4 -10.7 -15.6 -10.2 -10.7 -44.0 -26.1
-5.3 -11.4 -16.2 -10.5 -10.7 -46.8 -26.8
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Perpendicular to

Off- Along the GSO the GSO Cross Pol
axis 14.25 GHz 14.25 GHz 14.25 GHz
Angle

(deg) V-Pol H-Pol V-Pol H-Pol V-Pol H-Pol
-5.2 -12.2 -17.0 -10.9 -10.9 -42.5 -27.8
-5.1 -13.2 -17.9 -11.3 -11.2 -38.3 -29.2
-5.0 -14.6 -18.4 -12.0 -11.8 -35.9 -31.7
-4.9 -16.2 -17.8 -12.9 -12.7 -34.0 -36.5
-4.8 -17.2 -15.6 -13.8 -14.0 -32.6 -48.5
-4.7 -17.3 -13.2 -15.0 -16.2 -31.3 -44.5
-4.6 -15.9 -11.1 -16.0 -19.9 -30.3 -35.5
-4.5 -14.2 -9.5 -16.1 -24.4 -29.7 -31.6
-4.4 -12.7 -8.3 -14.8 -24.5 -29.1 -29.2
-4.3 -12.0 -7.7 -13.1 -19.0 -28.9 -28.0
-4.2 -11.6 -7.4 -11.1 -14.6 -29.0 -27.5
-4.1 -11.6 -7.4 -9.5 -11.7 -29.6 -27.3
-4.0 -11.7 -7.6 -8.0 -9.7 -30.3 -27.3
-3.9 -12.1 -8.1 -6.9 -8.1 -31.5 -27.6
-3.8 -12.6 -8.8 -6.1 -7.0 -33.2 -28.1
-3.7 -13.2 -9.8 -5.6 -6.0 -35.9 -28.9
-3.6 -13.7 -11.2 -5.2 -5.2 -41.0 -30.1
-35 -13.9 -13.2 -5.0 -4.5 -47.8 -31.9
-3.4 -13.5 -15.8 -4.9 -3.9 -46.3 -33.6
-3.3 -12.0 -17.4 -5.0 -3.4 -35.3 -33.5
-3.2 -9.6 -14.2 -5.3 -2.9 -29.8 -29.9
-3.1 -7.3 -9.8 -5.9 -2.6 -26.2 -26.3
-3.0 -5.4 -6.7 -6.7 -2.4 -23.7 -23.5
-2.9 -4.0 -4.5 -8.0 -2.3 -21.9 -21.5
-2.8 -3.0 -3.0 -10.0 -2.3 -20.6 -20.1
-2.7 -2.6 -2.0 -13.0 -2.3 -19.8 -19.3
-2.6 -2.5 -1.5 -16.4 -2.4 -19.4 -18.9
-2.5 -2.6 -1.0 -13.7 -2.2 -19.2 -18.5
-2.4 -3.0 -0.6 -9.5 -1.7 -19.1 -18.3
-2.3 -3.6 -0.3 -5.4 -0.7 -19.2 -18.4
-2.2 -4.6 -0.2 2.1 0.6 -19.5 -18.6
2.1 -6.2 -0.3 0.5 2.0 -20.2 -19.2
-2.0 -8.6 -0.5 2.6 3.4 -21.2 -20.2
-1.9 -11.0 -0.8 4.4 4.8 -23.0 -22.0
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Perpendicular to

Off- Along the GSO the GSO Cross Pol
axis 14.25 GHz 14.25 GHz 14.25 GHz
Angle

(deg) V-Pol H-Pol V-Pol H-Pol V-Pol H-Pol
-1.8 -11.3 -0.9 5.9 6.1 -25.4 -25.6
-1.7 -6.2 -0.4 7.2 7.3 -27.6 -31.2
-1.6 -1.6 0.9 8.2 8.3 -24.3 -36.9
-1.5 1.7 2.9 9.2 9.2 -20.2 -25.3
-1.4 4.4 4.9 10.1 10.1 -16.8 -20.0
-1.3 6.5 6.6 10.9 10.9 -14.2 -16.6
-1.2 8.2 8.2 11.7 11.7 -12.2 -14.2
-1.1 9.6 9.5 12.4 12.4 -10.6 -12.4
-1.0 10.7 10.6 13.1 13.1 -9.5 -11.0
-0.9 11.7 11.6 13.7 13.8 -8.4 -9.7
-0.8 12.7 12.6 14.3 14.3 -7.3 -8.6
-0.7 13.6 135 14.8 14.8 -6.4 -7.5
-0.6 14.3 14.3 15.2 15.2 -5.6 -6.7
-0.5 15.0 15.0 15.6 15.6 -5.0 -6.0
-0.4 15.5 15.5 15.8 15.9 -4.5 -5.4
-0.3 15.9 15.9 16.1 16.1 4.1 -5.0
-0.2 16.1 16.1 16.2 16.2 -3.9 -4.8
-0.1 16.3 16.3 16.3 16.3 -3.8 -4.7
0.0 16.3 16.3 16.3 16.3 -3.9 -4.7
0.1 16.3 16.3 16.3 16.3 -4.0 -4.8
0.2 16.1 16.1 16.2 16.2 -4.3 -4.9
0.3 15.9 16.0 16.1 16.1 -4.6 -5.2
0.4 15.7 15.7 15.9 15.9 -5.0 -5.5
0.5 15.3 15.4 15.7 15.7 -5.5 -6.0
0.6 14.9 14.9 15.5 15.5 -6.1 -6.5
0.7 14.4 14.3 15.2 15.2 -6.8 -7.2
0.8 13.6 13.6 14.8 14.8 -7.8 -8.1
0.9 12.7 12.6 14.4 14.4 -9.1 -9.3
1.0 11.6 11.5 13.9 13.9 -10.7 -10.7
1.1 10.3 10.2 13.3 13.3 -12.6 -12.4
1.2 8.9 8.7 12.5 12.5 -15.0 -14.3
1.3 7.2 7.1 11.7 11.7 -17.9 -16.6
1.4 5.4 54 10.8 10.7 -21.4 -19.1
15 3.3 3.5 9.7 9.7 -25.9 -22.6
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Perpendicular to

Off- Along the GSO the GSO Cross Pol
axis 14.25 GHz 14.25 GHz 14.25 GHz
Angle

(deg) V-Pol H-Pol V-Pol H-Pol V-Pol H-Pol
1.6 0.6 1.4 8.6 8.5 -28.4 -28.5
1.7 -3.2 -0.6 7.3 7.2 -25.4 -40.8
1.8 -9.0 -1.6 5.8 5.8 -21.7 -31.8
1.9 -14.4 -1.3 4.3 4.4 -19.2 -25.2
2.0 -9.7 -0.2 2.6 2.9 -17.5 -22.0
2.1 -5.2 0.9 0.6 1.2 -16.4 -20.2
2.2 -2.8 1.7 -2.0 -0.5 -15.8 -19.1
2.3 -1.5 2.1 -5.4 2.1 -15.5 -18.6
2.4 -0.9 2.1 -9.8 -3.2 -15.7 -18.5
2.5 -0.8 1.8 -13.2 -3.1 -16.1 -18.9
2.6 -1.0 1.2 -12.4 -2.4 -16.7 -19.5
2.7 -1.4 0.4 -8.4 -1.4 -17.5 -20.4
2.8 2.1 -0.7 -5.2 -0.4 -18.5 -21.7
2.9 -2.9 -2.0 -3.3 0.4 -19.5 -23.1
3.0 -3.8 -3.4 -2.0 1.0 -20.5 -24.7
3.1 -4.9 -5.3 -1.2 1.3 -21.5 -26.7
3.2 -6.5 -8.4 -0.7 15 -22.8 -28.7
3.3 -8.6 -14.3 -0.5 15 -24.3 -29.0
3.4 -10.4 -20.4 -0.6 1.3 -25.9 -27.1
3.5 -11.1 -17.1 -0.8 1.0 -27.5 -24.6
3.6 -9.8 -9.9 -1.2 0.5 -28.9 -22.5
3.7 -8.2 -6.9 -1.7 -0.1 -29.9 -21.0
3.8 -6.8 -5.1 -2.4 -0.9 -30.8 -20.2
3.9 -6.1 -4.1 -3.2 -1.8 -31.5 -19.7
4.0 -5.6 -3.6 -4.1 -2.9 -32.3 -19.5
4.1 -5.5 -35 -5.2 -4.1 -33.3 -19.5
4.2 -5.6 -35 -6.3 -5.4 -34.5 -19.7
4.3 -5.9 -3.8 -7.5 -6.9 -35.9 -20.0
4.4 -6.3 -4.2 -9.1 -9.0 -37.4 -20.5
4.5 -6.8 -4.8 -11.2 -11.8 -39.0 -21.1
4.6 -7.5 -5.5 -13.7 -15.4 -40.6 -21.8
4.7 -8.3 -6.5 -16.5 -18.9 -42.0 -22.5
4.8 -9.6 -8.0 -18.9 -17.3 -42.7 -23.6
4.9 -11.3 -10.5 -18.8 -14.1 -42.3 -24.9
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Perpendicular to

Off- Along the GSO the GSO Cross Pol
axis 14.25 GHz 14.25 GHz 14.25 GHz
Angle

(deg) V-Pol H-Pol V-Pol H-Pol V-Pol H-Pol
5.0 -13.4 -13.7 -16.8 -11.4 -41.7 -26.5
5.1 -15.5 -19.6 -14.7 -9.3 -41.2 -28.3
5.2 -16.6 -24.1 -13.1 -7.9 -41.2 -30.3
5.3 -16.5 -24.6 -12.0 -6.9 -41.8 -32.0
5.4 -15.5 -19.3 -11.2 -6.2 -42.9 -33.5
5.5 -14.6 -16.5 -10.7 -5.7 -43.9 -34.3
5.6 -14.0 -15.4 -10.3 -5.5 -43.9 -34.8
5.7 -13.5 -14.8 -10.2 -5.4 -42.6 -35.1
5.8 -13.2 -14.6 -10.1 -5.4 -40.6 -35.2
5.9 -13.0 -14.6 -10.0 -5.5 -38.7 -35.3
6.0 -12.8 -14.9 -10.1 -5.7 -37.1 -35.3
6.1 -12.8 -15.3 -10.2 -5.9 -35.8 -35.3
6.2 -12.9 -15.9 -10.4 -6.3 -34.8 -35.2
6.3 -13.1 -16.8 -10.7 -6.7 -34.1 -34.9
6.4 -13.6 -18.5 -11.0 -7.1 -33.3 -34.1
6.5 -14.3 -21.2 -11.4 -7.6 -32.5 -32.9
6.6 -15.1 -24.1 -11.9 -8.2 -31.7 -31.7
6.7 -15.9 -26.2 -12.5 -9.0 -31.1 -30.5
6.8 -16.7 -25.4 -13.2 -9.9 -30.5 -29.6
6.9 -17.2 -22.3 -14.1 -10.9 -30.0 -28.9
7.0 -17.6 -20.1 -15.1 -12.2 -29.7 -28.5
7.1 -17.9 -18.9 -16.1 -13.6 -29.5 -28.5
7.2 -18.1 -18.2 -17.2 -15.1 -29.5 -28.7
7.3 -18.5 -17.6 -18.3 -16.8 -29.5 -29.2
7.4 -19.0 -17.2 -19.4 -18.6 -29.6 -29.9
7.5 -19.5 -17.0 -20.4 -20.5 -29.8 -30.8
7.6 -20.2 -17.0 -21.3 -22.2 -29.9 -31.9
7.7 -20.9 -17.2 -22.3 -23.6 -30.2 -33.4
7.8 -21.7 -17.6 -23.2 -24.6 -30.5 -35.3
7.9 -22.6 -18.4 -24.0 -25.1 -31.0 -37.7
8.0 -23.3 -20.0 -24.6 -25.1 -31.8 -41.3
8.1 -23.9 -22.4 -24.9 -24.7 -32.8 -44.9
8.2 -24.0 -26.1 -24.8 -24.0 -34.4 -43.7
8.3 -23.8 -29.6 -24.4 -23.2 -36.0 -39.6
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Perpendicular to

Off- Along the GSO the GSO Cross Pol
axis 14.25 GHz 14.25 GHz 14.25 GHz
Angle

(deg) V-Pol H-Pol V-Pol H-Pol V-Pol H-Pol
8.4 -23.5 -28.2 -24.0 -22.4 -37.8 -36.6
8.5 -22.9 -24.8 -23.4 -21.7 -39.1 -34.6
8.6 -22.4 -22.2 -22.8 -21.1 -39.2 -33.4
8.7 -22.0 -20.8 -22.2 -20.7 -38.7 -32.8
8.8 -21.7 -20.0 -21.9 -20.3 -38.1 -32.4
8.9 -21.3 -19.4 -21.6 -20.1 -37.5 -32.2
9.0 -21.0 -19.0 -21.7 -19.9 -37.0 -32.1
9.1 -20.8 -18.8 -21.8 -19.9 -36.8 -31.9
9.2 -20.8 -18.6 -22.3 -20.0 -36.7 -31.8
9.3 -20.8 -18.6 -23.0 -20.1 -37.1 -31.6
9.4 -21.1 -18.6 -23.9 -20.3 -37.7 -31.5
9.5 -21.5 -18.8 -25.2 -20.4 -39.0 -31.6
9.6 -22.0 -18.9 -26.6 -20.7 -42.3 -31.7
9.7 -22.7 -19.0 -28.4 -20.9 -48.6 -32.0
9.8 -23.5 -19.1 -30.2 -21.2 -46.3 -32.3
9.9 -24.2 -19.0 -32.1 -21.7 -43.6 -32.8
10.0 -24.6 -18.9 -33.8 -22.1 -39.2 -33.3
15.0 -25.1 -19.3 -24.5 -24.4 -33.1 -38.9
20.0 -27.1 -22.2 -25.0 -27.5 -34.9 -31.8
25.0 -36.9 -30.7 -37.0 -36.1 -32.9 -46.2
30.0 -32.1 -46.0 -36.7 -38.6 -38.2 -37.3
35.0 -42.2 -33.4 -29.7 -27.6 -35.9 -46.7
40.0 -30.0 -29.5 -33.7 -32.3 -37.5 -46.5
45.0 -48.5 -35.1 -34.0 -36.7 -33.0 -43.3
50.0 -33.8 -44.8 -44.3 -46.6 -44.5 -40.6
55.0 -28.6 -53.5 -36.7 -47.8 -33.7 -36.2
60.0 -46.0 -48.1 -39.9 -29.0 -39.0 -46.9
65.0 -35.5 -35.3 -37.8 -34.8 -37.3 -39.6
70.0 -44.4 -43.8 -38.9 -37.1 -40.1 -55.5
75.0 -48.6 -42.9 -46.2 -42.2 -51.1 -51.4
80.0 -52.6 -44.6 -47.2 -48.4 -53.9 -54.5
85.0 -54.3 -54.0 -57.5 -52.6 -56.7 -66.5
89.0 -60.3 -61.2 -67.7 -61.4 -62.4 -70.0
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3 Network Management

The eXConnect System is monitored and controlled from the Panasonic Mission Control
Center (“MCC") in Lake Forest, CA on a 24/7/365 basis.

The MCC makes use of the iDirect's Network Management System (NMS) to provide
complete control and visibility to all components the eXConnect network. The NMS
system has the capability of shutting down any component in the system that is
malfunctioning.

Contact Information:
Panasonic Mission Control Center
26200 Enterprise Way
Lake Forest, CA 92630 USA
Phone: 425-415-9800 or 877-627-2300 (US Domestic Toll-free)

Fax: (425) 482-3515
Email: mcc@panasonic.aero
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EXHIBIT A. LINK BUDGET

Edge of coverage link budgets for the AURA LE AES forward and return links are
shown below. The eXConnect network in this example is operating with a DVB-
S2 forward link that supports 28 Mbps to an AURA LE terminal (8PSK rate 0.6)
and a return link at 638 kbps (BPSK rate 0.53, spread factor 4). As shown by the
table, the terminal is able to close its links.
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Forward Link Budget

Return Link Budget

eXConnect Terminal eXConnect Terminal

Antenna Type Remote Antenna Type Remote

G/T 11.8 dB/K EIRP 46.7 dBW
Hub Earth Station Hub Earth Station

EIRP max 80.0 dBW | [e/T 37.0 dB/K
Signal Signal

Waveform DVB-S2 Waveform iDirect
Modulation 8PSK Modulation BPSK
Coding Rate 0.60 Coding Rate 0.53
Spread Factor none Spread Factor 4

Data Rate 2.81E+07 bps Data Rate 6.38E+05 bps
Symbol Rate 1.67E+07 Hz Symbol Rate 1.67E+06 Hz
Occupied Bandwidth 2.00E+07 Hz Occupied Bandwidth 8.00E+06 Hz
C/No Threshold 79.3 dBHz C/No Threshold 64.6 dBHz
C/N Threshold 6.3 dB C/N Threshold -4.4 dB
Uplink Uplink

Frequency 14.332 GHz Freguency 14.346 GHz
EIRP Spectral Density 30.3 dBW/4kHz | |EIRP Spectral Density 14.5 dBW/4kHz
Slant Range 37072 km Slant Range 37596 km
Space Loss, Ls 207.0 dB Space Loss, Ls 207.1 dB
Pointing Loss, Lpnt 0.0 d8 Pointing Loss, Lpnt 0.1 d8
Atmosphere / Weather Loss, La 2.7 dB Atmosphere / Weather Loss, La 0.0 dB
Transponder G/T @ Hub 7.1 dB/K Transponder G/T @ Terminal 4.1 dB/K
C/(No+lo) 92.0 dBHz C/(No+lo) 71.7 dBHz
Satellite Satellite

Flux Density -98.6 dBW/m2 Flux Density -115.9 dBW/m2
SFD @ Hub -92.6 dBW/m2 SFD @ Terminal -89.6 dBW/m2
Small Signal Gain (IBO/OBO) 23 dB Small Signal Gain (I1BO/0BO) 2.3 dB
0OBO 3.7 dB 0BO 24.0 d8
Downlink Downlink

Freguency 12.032 GHz Freguency 12.046 GHz
Transponder Sat. EIRP @ Beam F 51.4 dBW Transponder Sat. EIRP @ Beam F 51.4 dBW
Transponder Sat. EIRP @ Termin 49.4 dBW Transponder Sat. EIRP @ Hub 50.4 dBW
Carrier EIRP @ Beam Peak 47.7 dBW Carrier EIRP @ Beam Peak 27.4 dBW
Carrier EIRP @ Terminal 45.7 dBW Carrier EIRP @ Hub 26.4 dBW
Slant Range 37596 km Slant Range 37072 km
Space Loss, Ls 205.6 dB Space Loss, Ls 205.4 dB
Pointing Loss, Lpnt 0.1d8B Pointing Loss, Lpnt 0.0dB
Atmosphere / Weather Loss, La 0.0 dB8 Atmosphere / Weather Loss, La 3.5d8
C/(No+lo) 80.0 dBHz C/(No+lo) 82.5 dBHz
End to End End to End

End to End C/(No+lo) 79.7 dBHz End to End C/(No+lo) 71.4 dBHz
Link Margin 0.2d8 Link Margin 7.5 dB
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EXHIBIT B. Antenna Gain Patterns

Antenna gain patterns are presented in this section for the azimuth and elevation of the
AURA LE antenna, including co-pol and cross-pol, at various elevation angles and
frequencies. All patterns are plotted against the FCC 25.209 gain masks.
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Figure 1. Tx Pattern @ 14.05GHz, Polarity: V, Plane: Co, Elevation: 5°, Azimuth Cut
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Figure 2. Tx Pattern @ 14.05GHz, Polarity: V, Plane: Co, Elevation: 5°, Azimuth Cut
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Figure 3. Tx Pattern @ 14.05GHz, Polarity: V, Plane: Cross, Elevation: 5°, Azimuth Cut
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Figure 4. Tx Pattern @ 14.05GHz, Polarity: V, Plane: Co, Elevation: 5°, Elevation Cut
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Figure 5. Tx Pattern @ 14.05GHz, Polarity: V, Plane: Cross, Elevation: 5°, Elevation Cut
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Figure 6. Tx Pattern @ 14.05GHz, Polarity: H, Plane: Co, Elevation: 5°, Azimuth Cut
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Figure 7. Tx Pattern @ 14.05GHz, Polarity: H, Plane: Co, Elevation: 5°, Azimuth Cut
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Figure 8. Tx Pattern @ 14.05GHz, Polarity: H, Plane: Cross, Elevation: 5°, Azimuth Cut
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Figure 9. Tx Pattern @ 14.05GHz, Polarity: H, Plane: Co, Elevation: 5°, Elevation Cut

(1gp) ures

Off-axis Angle (deg)

Figure 10. Tx Pattern @ 14.05GHz, Polarity: H, Plane: Cross, Elevation: 5°, Elevation Cut
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Figure 11. Tx Pattern @ 14.25GHz, Polarity: V, Plane: Co, Elevation: 5°, Azimuth Cut
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Figure 12. Tx Pattern @ 14.25GHz, Polarity: V, Plane: Co, Elevation: 5°, Azimuth Cut
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Figure 13. Tx Pattern @ 14.25GHz, Polarity: V, Plane: Cross, Elevation: 5°, Azimuth Cut
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Figure 14. Tx Pattern @ 14.25GHz, Polarity: V, Plane: Co, Elevation: 5°, Elevation Cut
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Figure 15. Tx Pattern @ 14.25GHz, Polarity: V, Plane: Cross, Elevation: 5°, Elevation Cut
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Figure 16. Tx Pattern @ 14.25GHz, Polarity: H, Plane: Co, Elevation: 5°, Azimuth Cut
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Figure 17. Tx Pattern @ 14.25GHz, Polarity: H, Plane: Co, Elevation: 5°, Azimuth Cut
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Figure 18. Tx Pattern @ 14.25GHz, Polarity: H, Plane: Cross, Elevation: 5°, Azimuth Cut
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Figure 19. Tx Pattern @ 14.25GHz, Polarity: H, Plane: Co, Elevation: 5°, Elevation Cut
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Figure 20. Tx Pattern @ 14.25GHz, Polarity: H, Plane: Cross, Elevation: 5°, Elevation Cut
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Figure 22. Tx Pattern @ 14.45GHz, Polarity: V, Plane: Co, Elevation: 5°, Azimuth Cut
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Figure 23. Tx Pattern @ 14.45GHz, Polarity: V, Plane: Cross, Elevation: 5°, Azimuth Cut
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Figure 24. Tx Pattern @ 14.45GHz, Polarity: V, Plane: Co, Elevation: 5°, Elevation Cut
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Figure 25. Tx Pattern @ 14.45GHz, Polarity: V, Plane: Cross, Elevation: 5°, Elevation Cut
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Figure 26. Tx Pattern @ 14.45GHz, Polarity: H, Plane: Co, Elevation: 5°, Azimuth Cut
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Figure 27. Tx Pattern @ 14.45GHz, Polarity: H, Plane: Co, Elevation: 5°, Azimuth Cut
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Figure 28. Tx Pattern @ 14.45GHz, Polarity: H, Plane: Cross, Elevation: 5°, Azimuth Cut
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Figure 29. Tx Pattern @ 14.45GHz, Polarity: H, Plane: Co, Elevation: 5°, Elevation Cut
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Figure 30. Tx Pattern @ 14.45GHz, Polarity: H, Plane: Cross, Elevation: 5°, Elevation Cut



40

(1gp) ures

-10

-20

100

-100

-150

Off-axis Angle (deg)
Figure 31. Tx Pattern @ 14.05GHz, Polarity: V, Plane: Co, Elevation: 45°, Azimuth Cut
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Figure 32. Tx Pattern @ 14.05GHz, Polarity: V, Plane: Co, Elevation: 45°, Azimuth Cut
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Figure 33. Tx Pattern @ 14.05GHz, Polarity: V, Plane: Cross, Elevation: 45°, Azimuth Cut
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Figure 34. Tx Pattern @ 14.05GHz, Polarity: V, Plane: Co, Elevation: 45°, Elevation Cut
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Figure 35. Tx Pattern @ 14.05GHz, Polarity: V, Plane: Cross, Elevation: 45°, Elevation Cut

'
I

40

(1gp)

ureo

10/ ] 1’ I
|

-20

150

Off-axis Angle (deg)

Figure 36. Tx Pattern @ 14.05GHz, Polarity: H, Plane: Co, Elevation: 45°, Azimuth Cut
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Figure 37. Tx Pattern @ 14.05GHz, Polarity: H, Plane: Co, Elevation: 45°, Azimuth Cut
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Figure 38. Tx Pattern @ 14.05GHz, Polarity: H, Plane: Cross, Elevation: 45°, Azimuth Cut
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Figure 39. Tx Pattern @ 14.05GHz, Polarity: H, Plane: Co, Elevation: 45°, Elevation Cut
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Figure 40. Tx Pattern @ 14.05GHz, Polarity: H, Plane: Cross, Elevation: 45°, Elevation Cut
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Figure 41. Tx Pattern @ 14.25GHz, Polarity: V, Plane: Co, Elevation: 45°, Azimuth Cut
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Figure 42. Tx Pattern @ 14.25GHz, Polarity: V, Plane: Co, Elevation: 45°, Azimuth Cut
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Figure 43. Tx Pattern @ 14.25GHz, Polarity: V, Plane: Cross, Elevation: 45°, Azimuth Cut
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Figure 44. Tx Pattern @ 14.25GHz, Polarity: V, Plane: Co, Elevation: 45°, Elevation Cut
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Figure 45. Tx Pattern @ 14.25GHz, Polarity: V, Plane: Cross, Elevation: 45°, Elevation Cut
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Figure 46. Tx Pattern @ 14.25GHz, Polarity: H, Plane: Co, Elevation: 45°, Azimuth Cut
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Figure 47. Tx Pattern @ 14.25GHz, Polarity: H, Plane: Co, Elevation: 45°, Azimuth Cut
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Figure 48. Tx Pattern @ 14.25GHz, Polarity: H, Plane: Cross, Elevation: 45°, Azimuth Cut
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Figure 49. Tx Pattern @ 14.25GHz, Polarity: H, Plane: Co, Elevation: 45°, Elevation Cut
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Figure 50. Tx Pattern @ 14.25GHz, Polarity: H, Plane: Cross, Elevation: 45°, Elevation Cut
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Figure 51. Tx Pattern @ 14.45GHz, Polarity: V, Plane: Co, Elevation: 45°, Azimuth Cut
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Figure 52. Tx Pattern @ 14.45GHz, Polarity: V, Plane: Co, Elevation: 45°, Azimuth Cut
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Figure 53. Tx Pattern @ 14.45GHz, Polarity: V, Plane: Cross, Elevation: 45°, Azimuth Cut
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Figure 54. Tx Pattern @ 14.45GHz, Polarity: V, Plane: Co, Elevation: 45°, Elevation Cut
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Figure 55. Tx Pattern @ 14.45GHz, Polarity: V, Plane: Cross, Elevation: 45°, Elevation Cut
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Figure 56. Tx Pattern @ 14.45GHz, Polarity: H, Plane: Co, Elevation: 45°, Azimuth Cut
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Figure 57. Tx Pattern @ 14.45GHz, Polarity: H, Plane: Co, Elevation: 45°, Azimuth Cut
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Figure 58. Tx Pattern @ 14.45GHz, Polarity: H, Plane: Cross, Elevation: 45°, Azimuth Cut
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Figure 59. Tx Pattern @ 14.45GHz, Polarity: H, Plane: Co, Elevation: 45°, Elevation Cut
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Figure 60. Tx Pattern @ 14.45GHz, Polarity: H, Plane: Cross, Elevation: 45°, Elevation Cut
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Figure 61. Tx Pattern @ 14.05GHz, Polarity: V, Plane: Co, Elevation: 90°, Azimuth Cut
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Figure 62. Tx Pattern @ 14.05GHz, Polarity: V, Plane: Co, Elevation: 90°, Azimuth Cut
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Figure 63. Tx Pattern @ 14.05GHz, Polarity: V, Plane: Cross, Elevation: 90°, Azimuth Cut
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Figure 64. Tx Pattern @ 14.05GHz, Polarity: V, Plane: Co, Elevation: 90°, Elevation Cut
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Figure 65. Tx Pattern @ 14.05GHz, Polarity: V, Plane: Cross, Elevation: 90°, Elevation Cut
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Figure 66. Tx Pattern @ 14.05GHz, Polarity: H, Plane: Co, Elevation: 90°, Azimuth Cut
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Figure 67. Tx Pattern @ 14.05GHz, Polarity: H, Plane: Co, Elevation: 90°, Azimuth Cut

(1gp) ures

Off-axis Angle (deg)
58

Figure 68. Tx Pattern @ 14.05GHz, Polarity: H, Plane: Cross, Elevation: 90°, Azimuth Cut
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Figure 69. Tx Pattern @ 14.05GHz, Polarity: H, Plane: Co, Elevation: 90°, Elevation Cut

(1gp) ures

Off-axis Angle (deg)

Figure 70. Tx Pattern @ 14.05GHz, Polarity: H, Plane: Cross, Elevation: 90°, Elevation Cut
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Figure 71. Tx Pattern @ 14.25GHz, Polarity: V, Plane: Co, Elevation: 90°, Azimuth Cut
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Figure 72. Tx Pattern @ 14.25GHz, Polarity: V, Plane: Co, Elevation: 90°, Azimuth Cut
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Figure 73. Tx Pattern @ 14.25GHz, Polarity: V, Plane: Cross, Elevation: 90°, Azimuth Cut
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Figure 74. Tx Pattern @ 14.25GHz, Polarity: V, Plane: Co, Elevation: 90°, Elevation Cut

61



(1gp) ures

Off-axis Angle (deg)
Figure 75. Tx Pattern @ 14.25GHz, Polarity: V, Plane: Cross, Elevation: 90°, Elevation Cut
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Figure 76. Tx Pattern @ 14.25GHz, Polarity: H, Plane: Co, Elevation: 90°, Azimuth Cut
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Figure 77. Tx Pattern @ 14.25GHz, Polarity: H, Plane: Co, Elevation: 90°, Azimuth Cut
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Figure 78. Tx Pattern @ 14.25GHz, Polarity: H, Plane: Cross, Elevation: 90°, Azimuth Cut
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Figure 79. Tx Pattern @ 14.25GHz, Polarity: H, Plane: Co, Elevation: 90°, Elevation Cut
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Figure 80. Tx Pattern @ 14.25GHz, Polarity: H, Plane: Cross, Elevation: 90°, Elevation Cut
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Figure 81. Tx Pattern @ 14.45GHz, Polarity: V, Plane: Co, Elevation: 90°, Azimuth Cut
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Figure 82. Tx Pattern @ 14.45GHz, Polarity: V, Plane: Co, Elevation: 90°, Azimuth Cut
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Figure 83. Tx Pattern @ 14.45GHz, Polarity: V, Plane: Cross, Elevation: 90°, Azimuth Cut

(1gp) ures

Off-axis Angle (deg)

Figure 84. Tx Pattern @ 14.45GHz, Polarity: V, Plane: Co, Elevation: 90°, Elevation Cut
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Figure 85. Tx Pattern @ 14.45GHz, Polarity: V, Plane: Cross, Elevation: 90°, Elevation Cut

40

0,,,,,
0
1o/l

(1gp) ures

-20

Off-axis Angle (deg)

Figure 86. Tx Pattern @ 14.45GHz, Polarity: H, Plane: Co, Elevation: 90°, Azimuth Cut
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Figure 87. Tx Pattern @ 14.45GHz, Polarity: H, Plane: Co, Elevation: 90°, Azimuth Cut
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Figure 88. Tx Pattern @ 14.45GHz, Polarity: H, Plane: Cross, Elevation: 90°, Azimuth Cut
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Figure 89. Tx Pattern @ 14.45GHz, Polarity: H, Plane: Co, Elevation: 90°, Elevation Cut
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Figure 90. Tx Pattern @ 14.45GHz, Polarity: H, Plane: Cross, Elevation: 90°, Elevation Cut
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EXHIBIT C. Off-Axis EIRP Patterns

This appendix gives off-axis EIRP data for additional skew and elevation angle cases.
Included are elevations of 25, 45 and 90 degrees and skew angles of 30 and 60 deg.

Peak off-axis ESD in each case is set to be compiant to the 25.222(a)(1)(i)(A) off axis
requirements.
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25.222(a)(1)(i)(A)

1
8

1

(zHAP/MEp) Ansuaq [enodads dy13

Off-axis Angle (deg)
Figure 1. Along the GSO, Co-Pol, 14.25 GHz, El 25 deg, Skew 30 deg

25.222(a)(1)(i)(A)

(zHP/Map) Ansusq [enodads dyi3

Off-axis Angle (deg)
Figure 2. Along the GSO, Co-Pol, 14.25 GHz, EI 25 deg, Skew 30 deg
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25.222(a)(1)(i)(B)

(zHAP/MEp) Ansuaq [enodads dy13

Off-axis Angle (deg)
Figure 3. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 25 deg, Skew 60 deg

25.222(a)(1)(i)(B)

V-Pol

H-Pol

(zHP/Map) Ansusq [enodads dyi3

Off-axis Angle (deg)
Figure 4. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 25 deg, Skew 60 deg
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10

Off-axis Angle (deg)
Figure 5. Along the GSO, Cross-Pol, 14.25 GHz, EI 25 deg, Skew 30 deg
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V-Pol
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(zHP/Map) Ansusq [enodads dyi3
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Figure 6. Along the GSO, Cross-Pol, 14.25 GHz, EI 25 deg, Skew 30 deg
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Figure 7. Along the GSO, Co-Pol, 14.25 GHz, El 25 deg, Skew 60 deg
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Figure 8. Along the GSO, Co-Pol, 14.25 GHz, EI 25 deg, Skew 60 deg
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Figure 9. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 25 deg, Skew 30 deg
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(zHP/Map) Ansusq [enodads dyi3
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Figure 10. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 25 deg, Skew 30 deg
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10
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Figure 11. Along the GSO, Cross-Pol, 14.25 GHz, El 25 deg, Skew 60 deg
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Figure 12. Along the GSO, Cross-Pol, 14.25 GHz, El 25 deg, Skew 60 deg

77



10

25.222(a)(1)(i)(A)
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Figure 13. Along the GSO, Co-Pol, 14.25 GHz, El 45 deg, Skew 30 deg
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Figure 14. Along the GSO, Co-Poal, 14.25 GHz, EIl 45 deg, Skew 30 deg

78



25.222(a)(1)(i)(B)
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Figure 15. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 45 deg, Skew 60 deg

25.222(a)(1)(i)(B)
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Figure 16. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 45 deg, Skew 60 deg
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Figure 17. Along the GSO, Cross-Pol, 14.25 GHz, El 45 deg, Skew 30 deg
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Figure 18. Along the GSO, Cross-Pol, 14.25 GHz, El 45 deg, Skew 30 deg
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25.222(a)(1)(i)(A)
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Figure 19. Along the GSO, Co-Pol, 14.25 GHz, El 45 deg, Skew 60 deg

25.222(a)(1)(i)(A)

-

20|
30 --

(zHP/Map) Ansusq [enodads dyi3

Off-axis Angle (deg)
Figure 20. Along the GSO, Co-Poal, 14.25 GHz, EIl 45 deg, Skew 60 deg
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Off-axis Angle (deg)
Figure 21. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 45 deg, Skew 30 deg
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Figure 22. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 45 deg, Skew 30 deg
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25.222(a)(1)(i)(C)
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Off-axis Angle (deg)
Figure 23. Along the GSO, Cross-Pol, 14.25 GHz, El 45 deg, Skew 60 deg
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Off-axis Angle (deg)
Figure 24. Along the GSO, Cross-Pol, 14.25 GHz, El 45 deg, Skew 60 deg
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Figure 25. Along the GSO, Co-Pol, 14.25 GHz, EI 90 deg, Skew 30 deg
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Figure 26. Along the GSO, Co-Poal, 14.25 GHz, EI 90 deg, Skew 30 deg
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Figure 27. Perpendicular to the GSO, Co-Pol, 14.25 GHz, EI 90 deg, Skew 60 deg
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Figure 28. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 90 deg, Skew 60 deg
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V-Pol

10
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Figure 31. Along the GSO, Co-Pol, 14.25 GHz, EI 90 deg, Skew 60 deg
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Figure 32. Along the GSO, Co-Poal, 14.25 GHz, El 90 deg, Skew 60 deg
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Figure 33. Perpendicular to the GSO, Co-Pol, 14.25 GHz, EI 90 deg, Skew 30 deg
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Figure 34. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 90 deg, Skew 30 deg
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Figure 35. Along the GSO, Cross-Pol, 14.25 GHz, El 90 deg, Skew 60 deg
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Figure 36. Along the GSO, Cross-Pol, 14.25 GHz, El 90 deg, Skew 60 deg
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Figure 1. Along the GSO, Co-Pol, 14.25 GHz, El 25 deg, Skew 30 deg
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Figure 2. Along the GSO, Co-Pol, 14.25 GHz, EI 25 deg, Skew 30 deg
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Figure 3. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 25 deg, Skew 60 deg
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Figure 4. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 25 deg, Skew 60 deg
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Figure 5. Along the GSO, Cross-Pol, 14.25 GHz, EI 25 deg, Skew 30 deg
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Figure 6. Along the GSO, Cross-Pol, 14.25 GHz, EI 25 deg, Skew 30 deg
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Figure 7. Along the GSO, Co-Pol, 14.25 GHz, El 25 deg, Skew 60 deg
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Figure 8. Along the GSO, Co-Pol, 14.25 GHz, EI 25 deg, Skew 60 deg
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Figure 9. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 25 deg, Skew 30 deg
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Figure 10. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 25 deg, Skew 30 deg
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Figure 11. Along the GSO, Cross-Pol, 14.25 GHz, El 25 deg, Skew 60 deg
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Figure 12. Along the GSO, Cross-Pol, 14.25 GHz, El 25 deg, Skew 60 deg
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Figure 13. Along the GSO, Co-Pol, 14.25 GHz, El 45 deg, Skew 30 deg
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Figure 14. Along the GSO, Co-Poal, 14.25 GHz, EIl 45 deg, Skew 30 deg
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Figure 15. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 45 deg, Skew 60 deg

25.222(a)(1)(i)(B)

(zHP/Map) Ansusq [enodads dyi3

Off-axis Angle (deg)
Figure 16. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 45 deg, Skew 60 deg
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Figure 17. Along the GSO, Cross-Pol, 14.25 GHz, El 45 deg, Skew 30 deg
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Figure 18. Along the GSO, Cross-Pol, 14.25 GHz, El 45 deg, Skew 30 deg
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Figure 19. Along the GSO, Co-Pol, 14.25 GHz, El 45 deg, Skew 60 deg
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Figure 20. Along the GSO, Co-Poal, 14.25 GHz, EIl 45 deg, Skew 60 deg
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Figure 21. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 45 deg, Skew 30 deg
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Figure 22. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 45 deg, Skew 30 deg
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Figure 23. Along the GSO, Cross-Pol, 14.25 GHz, El 45 deg, Skew 60 deg
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Figure 24. Along the GSO, Cross-Pol, 14.25 GHz, El 45 deg, Skew 60 deg
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Figure 25. Along the GSO, Co-Pol, 14.25 GHz, EI 90 deg, Skew 30 deg
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Figure 26. Along the GSO, Co-Poal, 14.25 GHz, EI 90 deg, Skew 30 deg
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Figure 27. Perpendicular to the GSO, Co-Pol, 14.25 GHz, EI 90 deg, Skew 60 deg
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Figure 28. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 90 deg, Skew 60 deg
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Figure 29. Along the GSO, Cross-Pol, 14.25 GHz, El 90 deg, Skew 30 deg
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Figure 30. Along the GSO, Cross-Pol, 14.25 GHz, El 90 deg, Skew 30 deg
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Figure 31. Along the GSO, Co-Pol, 14.25 GHz, EI 90 deg, Skew 60 deg
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Figure 32. Along the GSO, Co-Poal, 14.25 GHz, El 90 deg, Skew 60 deg
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Figure 33. Perpendicular to the GSO, Co-Pol, 14.25 GHz, EI 90 deg, Skew 30 deg
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Figure 34. Perpendicular to the GSO, Co-Pol, 14.25 GHz, El 90 deg, Skew 30 deg
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Figure 35. Along the GSO, Cross-Pol, 14.25 GHz, El 90 deg, Skew 60 deg
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Figure 36. Along the GSO, Cross-Pol, 14.25 GHz, El 90 deg, Skew 60 deg
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EXHIBIT D. Off-Axis EIRP Tables

Off-axis EIRP values are presented in this section for the azimuth and elevation planes
of the AURA LE antenna, including co-pol and cross-pol, at various elevation angles
and frequencies. All values are plotted against the FCC 25.209gain masks.

3.1 Table 1. Off-axis EIRP Spectral Density-25 Degree Elevation
(14.25 GHz, 30 and 60 deg skew angle, 25 deg elevation)

Skew 30 Skew 60
Off' Along the | Perpendicular Along the | Perpendicular
Z‘X'? GSO to the GSO | Cross Pol GSO to the GSO | Cross Pol
ngle

(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol

-89.0 | -45.7 -522 |-689 -546 [-59.7 -529 [-70.2 -55.8 |-47.0 -534 |-623 -63.3
-85.0 | -41.4 -483 |[-589 -47.0 [-56.1 -49.0 |-60.1 -48.2 |-42.7 -49.6 |-525 -54.1
-80.0 | -40.8 -37.8 |-456 -40.0 [-49.3 -409 [-469 -413 |-420 -39.0 |-41.8 -48.0
-75.0 |-442 -30.1 |-426 -418 |[-54.7 -33.0 |-439 -43.0 |(-454 -31.3 |-459 -51.8
-700 | -354 -356 |-43.1 -353 |(-479 -377 |(-443 -365 |-36.6 -36.8 |-37.0 -50.3
-65.0 |1 -39.2 -34.1 [-385 -379 [(-504 -41.2 |-39.7 -39.2 |(-405 -354 |-33.7 -453
-60.0 | -30.2 -374 |-315 -343 (-376 -350 |(-327 -355 |-314 -386 |-359 -37.0
-55.0 | -37.0 -40.9 |[-31.7 -40.2 |(-384 -422 |-329 -414 (-38.2 -421 |-41.8 -34.8
-500 | -21.2 -30.1 |-348 -30.5 (-50.2 -319 (-361 -31.7 |-224 -31.3 |-340 -411
-45.0 |-27.2 -27.6 |-31.7 -40.8 |[-486 -359 |-329 -420 (-284 -28.8 |-359 -34.8
-40.0 | -38.0 -46.2 |-37.1 -233 [-381 -41.2 |(-384 -245 |-39.3 -475 |-340 -413
-35.0 | -26.6 -33.2 |[-26.3 -279 (-34.7 -381 |-275 -29.1 |(-27.8 -344 |-40.9 -515
-300 | -276 -247 |-308 -296 [(-33.0 -38.7 [-320 -30.8 |-288 -259 |-37.0 -414
-25.0 |1 -204 -140 [-29.6 -23.0 |(-384 -32.7 |-30.8 -242 |(-21.6 -152 |-41.7 -43.2
-200 | -16.4 -229 |-215 -173 [-36.9 -34.7 |(-227 -185 |-176 -241 |-416 -354
-15.0 | -41.7 -195 [-22.1 -22.8 |-41.7 -30.8 |-23.3 -24.0 |(-429 -20.8 |-31.7 -28.2
-100 | -26.0 -17.0 |-16.1 -186 |-46.6 -28.2 |(-17.3 -19.8 |-27.2 -182 |-379 -26.5
-9.9 -255 -194 |-16.0 -185 |-427 -284 |-17.2 -19.7 |(-26.7 -20.6 |-37.9 -26.5
-9.8 -239 -229 |-159 -185 |-39.7 -285 |-17.2 -19.7 |-251 -241 |-38.0 -26.4
-9.7 -22.3 -294 |-159 -185 (-378 -286 |-17.1 -19.7 |(-23.5 -30.7 |-38.2 -26.6
-9.6 -21.0 -356 |-16.1 -18.7 |-36.7 -28.8 |-173 -199 |-223 -36.8 |-38.6 -26.9
-9.5 -20.1  -293 |-165 -190 |(-36.2 -29.2 |-17.7 -20.2 |(-21.3 -30.5 |-39.3 -27.3
-9.4 -19.2 -220 |-169 -194 |-36.0 -299 |-181 -20.6 |-205 -23.2 |-40.0 -28.0
-9.3 -185 -178 |-175 -19.8 |(-36.1 -30.7 |-18.7 -21.1 |-19.7 -19.0 |-40.7 -28.7
-9.2 -178 -151 |-185 -20.2 |(-36.3 -31.4 |-19.7 -214 |-191 -16.3 |-41.4 -29.7
9.1 -174 -13.0 |-194 -20.3 |-36.7 -31.9 |-20.7 -216 |(-186 -14.2 |-41.9 -30.9
-9.0 -17.1  -114 |-21.0 -204 |(-371 -323 |-222 -216 |-183 -12.7 |-422 -32.2
-8.9 -171  -104 |-224 -20.2 |-37.7 -32.7 |-236 -21.4 (-183 -11.6 |-421 -33.8
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Skew 30 Skew 60

Off' Along the | Perpendicular Along the | Perpendicular

Z‘:](;?e GSO to the GSO | Cross Pol GSO to the GSO | Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
-8.8 -17.3 -9.8 -24.2 -195 [-384 -33.2 |-254 -20.7 |-185 -11.0 |-416 -35.1
-8.7 -176  -9.6 -25.1 -190 | -394 -344 |-26.3 -20.3 |-189 -10.8 |-41.0 -35.8
-8.6 -17.7  -9.8 -25.1 -183 [-40.5 -36.5 |-26.3 -195 |-189 -11.0 |-40.3 -36.7
-8.5 -17.1  -10.1 | -25.6 -17.6 |-40.7 -39.1 |-26.8 -18.8 |-183 -114 |-39.7 -359
-8.4 -159 -10.8 |-236 -16.8 |-394 -41.1 |-248 -18.0 |-171 -120 |[-39.0 -355
-8.3 -145 -11.7 |-221 -16.1 |-374 -398 |-23.3 -17.3 |-157 -129 |-38.3 -35.1
-8.2 -13.1  -128 |-201 -153 |-356 -369 |-21.3 -165 |-143 -140 |-375 -33.7
-8.1 -11.9 -140 |-181 -143 |-343 -346 |-19.3 -155 |-13.2 -153 |-36.8 -32.6
-8.0 -11.0 -153 |-166 -133 |-335 -329 |-178 -146 |-123 -165 |[-36.0 -31.1
-7.9 -10.2 -16.6 |-14.7 -123 |-329 -316 |-16.0 -135 |-115 -178 |-353 -295
-7.8 -94 -17.3 |-135 -11.2 |-325 -30.2 |-148 -12.4 |-10.7 -185 |-345 -28.0
-1.7 -8.7 -16.5 | -12.1 -10.2 |-321 -289 |-134 -11.4 |-9.9 -17.7 | -33.7 -26.6
-7.6 -8.0 -14.7 | -11.2 9.2 -31.8 -27.7 |-125 -104 |-9.2 -159 |-33.2 -255
-7.5 -7.4 -12.8 | -10.2 -84 -31.6 -26.7 |-11.4 -9.6 -8.6 -14.1 | -325 -245
-7.4 -7.0 -11.3 | -9.6 -7.6 -315 -26.0 |-108 -8.8 -8.2 -125 | -32.1 -23.6
-7.3 -6.8 -10.3 | -8.8 -7.0 -31.5 -25.7 |-10.0 -8.2 -8.0 -11.5 | -31.6 -22.9
-7.2 -6.9 -9.9 -8.3 -6.4 -32.0 -259 |-9.6 -7.7 -8.1 -11.1 | -31.2 -22.3
-7.1 -7.2 -9.7 -8.1 -6.2 -32.7 -26.3 |-94 -7.4 -8.4 -109 | -31.2 -221
-7.0 -1.7 -9.9 -7.8 -5.8 -33.6 -27.3 |-9.1 -7.1 -8.9 -11.1 | -31.0 -21.8
-6.9 -8.3 -10.2 | -7.8 -5.7 -34.1 -286 |-9.1 -7.0 -9.6 -11.5 | -31.1 -21.6
-6.8 9.1 -11.0 | -7.8 -5.6 -33.7 -30.2 | -9.0 -6.8 -10.3  -12.2 | -31.3 -215
-6.7 -9.9 -11.9 | -8.0 -5.6 -32.6 -324 |-9.2 -6.9 -11.1  -13.1 | -31.8 -214
-6.6 -106 -13.1 | -8.2 -5.7 -31.4 -348 |-94 -6.9 -11.8 -14.3 | -32.3 -215
-6.5 -11.2 -14.8 | -85 -5.8 -30.3 -37.1 |-9.7 -7.0 -12.4 -16.0 | -33.0 -21.5
-6.4 -11.8 -17.3 | -89 -6.0 -295 -38.2 |-101 -7.2 -13.0 -18.6 |-33.7 -21.6
-6.3 -12.3 -215 | -94 -6.3 -289 -36.3 |-10.6 -7.5 -13.6 -228 | -34.8 -21.8
-6.2 -125 -21.4 |-10.2 -6.7 -283 -33.1 |-114 -79 -13.7 -22.6 |-36.5 -22.0
-6.1 -12.1  -184 [ -11.0 -7.1 -27.8 -298 |-12.2 -83 -13.3 -19.6 | -385 -22.3
-6.0 -11.3 -143 | -120 -7.7 -27.3 -276 |-13.3 -9.0 -125 -155 | -41.0 -22.6
-5.9 -10.3 -11.2 [ -13.2 -85 -27.0 -258 |-144 -9.7 -11.5 -124 |-440 -23.1
-5.8 -9.6 -9.5 -15.2 -94 -269 -249 |-164 -106 |-10.8 -10.7 |-46.5 -23.7
-5.7 -9.2 -8.4 -17.2 -104 | -271 -243 |-184 -11.7 |-104 -9.6 -49.1 -245
-5.6 -9.2 -7.9 -206  -12.1 | -27.7 -243 |-219 -134 |-104 -9.1 -45.7 -25.5
-5.5 -9.6 -1.7 -29.2 -143 | -28.7 -24.7 |-304 -156 |-10.8 -8.9 -40.2 -26.9
-5.4 -104 -7.7 -309 -176 |-30.4 -255 |-32.2 -188 |-11.6 -89 -36.5 -28.7
-5.3 -11.6  -7.9 -199 -204 |-328 -26.6 |-21.2 -216 |-128 -9.1 -33.7 -30.8
-5.2 -13.2 -83 -153 -17.8 |-36.5 -28.2 |-165 -19.1 |-144 -9.6 -31.5 -32.3

109




Skew 30 Skew 60

Off' Along the | Perpendicular Along the | Perpendicular

Z‘:](;?e GSO to the GSO | Cross Pol GSO to the GSO | Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
-5.1 -154  -8.9 -120 -146 |-43.1 -30.1 |-13.2 -158 |-166 -10.1 |-29.8 -31.9
-5.0 -18.3 -9.7 -9.6 -11.0 |-52.0 -33.0 |-109 -123 |[-195 -10.9 |-28.3 -30.8
-4.9 -22.1  -10.8 | -7.7 -8.6 -43.7 -37.5 |-9.0 -90.8 -23.3 -12.0 | -27.0 -28.6
-4.8 -24.3 -124 | -6.5 -6.6 -37.1  -42.1 | -7.7 -7.9 -25,5 -13.7 | -26.0 -26.7
-4.7 -193 -145 | -54 -5.2 -329 -389 | -6.6 -6.4 -205 -15.7 |-25.1 -25.3
-4.6 -14.4 -15.3 | 45 -4.1 -30.0 -32.0 |-5.7 -5.3 -15.6 -165 |-244 -24.2
-4.5 -11.1  -135 | -4.0 -3.3 -27.9 -27.8 |-5.2 -4.5 -12.3  -14.7 | -23.8 -23.4
-4.4 -8.8 -11.0 | -3.5 -2.7 -26.3 -25.2 |-4.8 -3.9 -10.1 -12.3 | -235 -22.8
-4.3 -7.3 -8.9 -3.3 -2.2 -25.2 -234 | -45 -3.4 -8.5 -10.1 | -23.2 -224
-4.2 -6.4 -7.6 -3.1 -1.7 -246  -224 |-43 -3.0 -1.7 -8.8 -229 221
4.1 -6.1 -6.8 -3.0 -1.3 -245 -21.8 | -4.2 -2.6 -7.3 -8.1 -22.7 -21.8
-4.0 -6.1 -6.6 -3.0 -1.0 -24.7 -215 |-4.2 -2.2 -7.3 -7.8 -22.6 -21.5
-3.9 -6.4 -6.6 -3.1 -0.7 -25.2 -21.4 | -43 -1.9 -7.6 -7.8 -22.5 -21.3
-3.8 -7.0 -6.8 -3.2 -0.5 -26.0 -215 |(-44 -1.7 -8.2 -8.1 -225 -21.2
-3.7 -7.8 -7.4 -3.5 -0.4 -27.1  -21.7 | -4.8 -1.6 -9.0 -8.6 -225 -21.1
-3.6 -9.0 -8.3 -4.0 -0.3 -28.6 -22.2 |-5.2 -1.5 -10.2 -95 -22.7 211
-3.5 -106  -95 -4.7 -0.3 -30.6 -22.8 | -5.9 -1.6 -11.8 -10.7 |-229 -21.1
-3.4 -12.8 -11.3 | -5.6 -0.5 -33.5 -23.7 |-6.8 -1.7 -14.1 -125 | -23.2 -21.4
-3.3 -16.8 -139 | -6.9 -0.7 -38.7 -25.1 |-8.1 -1.9 -18.0 -15.1 |-23.7 -21.7
-3.2 -24.1 -159 | -8.9 -1.1 -42.1  -275 |-10.2 -2.3 -25.4  -17.2 | -244 -22.2
-3.1 -17.2 -139 |-124 -15 -33.6 -309 |-136 -2.8 -185 -15.1 | -25.2 -22.9
-3.0 -11.1 9.2 -175 21 -28.6 -335 |-18.7 -3.3 -12.3 -104 | -26.6 -23.8
-2.9 -7.6 -5.8 -22.7 -2.6 -255 -325 |-239 -38 -8.8 -7.0 -28.0 -24.6
-2.8 -5.3 -3.5 -16.2 -2.8 -23.4 -288 |-174 -4.0 -6.6 -4.7 -29.3 -25.1
-2.7 -4.0 -1.9 -8.4 -2.6 -22.1  -26.2 | -9.6 -3.8 -5.2 -3.1 -29.9 -24.9
-2.6 -3.4 -0.9 -4.6 -1.8 -21.3 -24.7 |-5.8 -3.1 -4.6 2.1 -29.7 241
-2.5 -3.2 -0.2 -1.9 -0.6 -209 -238 |-3.1 -1.8 -4.4 -1.4 277 -22.7
-24 -3.1 0.4 0.3 0.7 -20.6 -23.0 |-0.9 -0.6 -4.4 -0.8 -25.4  -21.2
-2.3 -3.4 0.9 2.0 2.0 -205 -223 | 0.8 0.8 -4.6 -0.3 -23.4 -19.8
-2.2 -3.9 1.3 3.6 3.3 -205 -21.7 |23 2.1 -5.1 0.1 -21.6 -18.5
-2.1 -4.9 1.5 4.8 4.5 -20.7 -215 | 3.6 3.2 -6.1 0.3 -20.2  -17.3
-2.0 -6.5 1.5 5.9 5.5 -21.2 -215 (4.7 4.3 -1.7 0.3 -19.0 -16.3
-1.9 -9.3 1.3 6.8 6.5 -219 -22.0 | 5.6 5.2 -105 0.1 -179 -155
-1.8 -13.4 0.9 7.7 7.3 -23.0 -229 |65 6.1 -146 -04 -17.0 -14.7
-1.7 -11.3 05 8.5 8.1 244 242 | 7.2 6.9 -12.6  -0.7 -16.2 -14.0
-1.6 -5.2 0.7 9.2 8.8 -25.3 -24.7 | 8.0 7.6 -6.4 -0.5 -155 -134
-15 -0.9 1.6 9.9 9.6 -24.4  -23.8 |87 8.3 -2.2 0.4 -14.8 -12.8
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Skew 30 Skew 60
Off' Along the | Perpendicular Along the | Perpendicular
Z‘:](;?e GSO to the GSO | Cross Pol GSO to the GSO | Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
-1.4 2.2 3.0 10.6 10.2 -22.2 -21.8 |93 9.0 0.9 1.8 -14.2  -121
-1.3 4.5 4.7 11.2 10.9 -19.9 -195 | 10.0 9.7 3.3 3.4 -13.6 -11.6
-1.2 6.3 6.2 11.8 11.5 -18.0 -17.5 | 105 10.3 51 5.0 -13.0 -11.1
-1.1 7.8 7.5 12.3 12.0 -16.4 -15.8 | 11.1 10.8 6.5 6.3 -125 -10.6
-1.0 8.9 8.7 12.8 12.5 -15.2 -145 | 115 11.3 7.7 7.5 -12.1 -10.2
-0.9 10.1 9.8 13.2 13.0 -14.0 -13.2 | 11.9 11.8 8.8 8.6 -11.7 -9.8
-0.8 11.1 10.8 13.5 13.4 -129 -12.0 | 123 12.2 9.9 9.6 -11.4  -9.6
-0.7 12.0 11.8 13.8 13.7 -11.9 -11.0 | 12.6 12.5 10.8 10.5 -11.1 9.3
-0.6 12.8 12.6 14.1 14.0 -11.1  -10.0 | 12.9 12.8 11.6 11.4 -109 -9.2
-0.5 13.5 13.3 14.3 14.2 -10.4 -9.3 13.1 13.0 12.2 12.1 -10.7 -9.1
-0.4 14.0 13.8 14.4 14.4 -9.9 -8.8 13.2 13.1 12.7 12.6 -10.6  -9.0
-0.3 14.3 14.2 14.5 14.5 -9.5 -8.4 13.3 13.3 13.1 13.0 -10.5 -9.0
-0.2 14.5 14.5 14.6 14.6 -9.3 -8.2 134 134 13.3 13.2 -104 -9.1
-0.1 14.6 14.6 14.7 14.6 -9.2 -8.0 13.4 13.4 13.4 13.4 -10.4 -9.1
0.0 14.7 14.7 14.7 14.7 -9.2 -8.0 134 134 134 134 -104 -9.2
0.1 14.6 14.6 14.6 14.7 -9.3 -8.1 13.4 13.4 13.4 13.4 -104 -94
0.2 14.5 14.5 14.6 14.6 94 -8.2 134 134 13.3 13.3 -105 -9.6
0.3 14.3 14.4 14.5 14.6 -9.7 -8.5 13.3 13.3 13.1 13.1 -10.6 -9.8
0.4 14.0 14.1 14.4 145 -10.0 -8.8 13.2 13.2 12.8 12.9 -10.7 -10.1
0.5 13.7 13.8 14.3 14.3 -10.4 -9.3 13.1 13.1 12.5 12.5 -10.8 -104
0.6 13.2 13.3 14.1 14.2 -109 -99 12.9 13.0 12.0 12.1 -11.0 -10.7
0.7 12.5 12.6 13.9 14.0 -11.7 -10.6 | 12.7 12.8 11.3 11.4 -11.1 -111
0.8 11.7 11.8 13.7 13.8 -12.6 -11.6 | 125 12.6 104 10.6 -11.3  -115
0.9 10.7 10.9 13.5 13.6 -13.8 -12.8 | 12.2 12.4 9.4 9.7 -11.6  -11.9
1.0 9.5 9.8 13.1 13.3 -15.1  -14.2 | 11.9 12.1 8.3 8.6 -11.9 -125
1.1 8.2 8.6 12.7 12.9 -16.5 -15.7 | 11.5 11.7 7.0 7.4 -12.3 -13.1
1.2 6.8 7.4 12.3 12.5 -18.0 -17.3 |11.1 11.3 5.6 6.2 -12.8  -13.7
1.3 5.3 6.3 11.8 12.0 -19.5 -19.0 | 10.5 10.8 4.1 5.0 -13.3 -145
1.4 3.5 5.0 11.2 115 -21.1  -21.0 | 10.0 10.3 2.3 3.8 -13.8 -15.2
1.5 1.3 3.8 10.5 10.9 -22.7 -23.6 |9.3 9.7 0.1 2.6 -14.4 -16.1
1.6 -1.4 2.7 9.9 10.3 -24.2 -269 |86 9.1 -2.6 15 -15.1 -16.9
1.7 -4.5 2.1 9.1 9.7 -25.0 -30.8 | 7.9 8.4 -5.7 0.8 -15.8 -17.8
1.8 -6.8 1.9 8.3 9.0 -250 -341 |71 7.8 -8.0 0.6 -16.5 -18.8
1.9 -6.6 2.0 7.5 8.3 -24.7 -33.8 | 6.2 7.1 -7.8 0.8 -17.2  -19.7
2.0 -5.0 2.2 6.6 7.6 -24.3 -319 |54 6.4 -6.2 1.0 -17.8 -20.6
2.1 -3.7 2.4 57 6.9 -24.2 -30.7 |45 5.7 -4.9 1.1 -18.4 -21.5
2.2 -2.9 2.3 4.7 6.2 -24.3 -30.3 | 35 5.0 -4.1 1.1 -189 -22.4
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Skew 30 Skew 60

Off' Along the | Perpendicular Along the | Perpendicular

Z‘:](;?e GSO to the GSO | Cross Pol GSO to the GSO | Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
2.3 -2.5 2.1 3.7 5.6 -248 -30.7 | 24 4.3 -3.7 0.9 -19.4 -234
2.4 -24 1.7 2.5 4.9 -26,5 -315 | 1.3 3.7 -3.6 0.5 -19.9 -244
2.5 -2.5 1.1 1.2 4.2 -26.3  -329 | -0.1 3.0 -3.8 -0.1 -20.3 -25.4
2.6 -2.9 0.4 -0.3 3.7 -27.1 -348 |-1.6 2.4 -4.1 -0.9 -20.7 -26.5
2.7 -3.4 -0.5 -1.9 3.2 -279 -37.2 | -3.1 1.9 -4.6 -1.7 -21.0 -27.7
2.8 -4.0 -1.5 -3.5 2.7 -28.6 -39.7 |-4.7 1.5 -5.3 -2.7 -21.3 -28.8
2.9 -5.1 -2.7 -4.9 2.5 -29.2 -428 | -6.1 1.3 -6.3 -4.0 -21.5 -30.0
3.0 -6.8 -4.7 -5.7 2.4 -29.7 -43.7 | -6.9 1.1 -8.1 -5.9 -21.7 -31.3
3.1 -9.5 -7.6 -5.9 2.3 -29.8 -404 | -7.1 1.1 -10.7 -8.8 -21.9 -325
3.2 -135 -121 | -57 2.3 -295 -36.9 |-6.9 1.1 -14.7 -13.3 | -22.0 -33.7
3.3 -19.2 -23.2 |-5.1 2.3 -29.0 -343 | -6.3 1.1 -20.4 244 | -22.2 -34.9
3.4 -21.0 -22.7 | -45 2.3 -285 -32.7 |-5.7 1.1 -22.2 -23.9 | -224 -35.8
3.5 -16.3 -15.2 | -4.0 2.3 -28.2 -31.7 | -5.2 1.0 -176 -16.5 | -22.7 -36.6
3.6 -13.7 -11.3 | -3.6 2.1 -28.3 -31.3 |-4.9 0.9 -15.0 -125 |-23.1 -37.0
3.7 -12.2  -95 -3.4 2.0 -288 -31.2 | -4.6 0.7 -13.4 -10.8 | -23.6 -36.9
3.8 -11.3 -85 -3.2 1.7 -29.4 -31.2 |-44 0.5 -125 -9.7 -24.2 -36.4
3.9 -10.7  -7.9 -3.2 1.4 -304 -31.2 |44 0.2 -120 -9.1 -25.0 -355
4.0 -10.5 -7.7 -3.3 1.0 -31.5 -31.2 |-4.6 -0.2 -11.8 -9.0 -25.9 -345
4.1 -106 -7.8 -3.5 0.6 -33.0 -31.0 | 4.7 -0.6 -11.8 -9.0 -26.9 -335
4.2 -109 -8.1 -3.8 0.1 -34.7 -30.9 |-5.0 -1.1 -12.1 93 -28.0 -325
4.3 -11.4  -8.7 4.1 -0.4 -36.8 -30.7 | -5.3 -1.6 -126  -9.9 -29.3 -31.6
4.4 -12.2 9.7 -4.5 -1.0 -39.5 -305 |-57 -2.2 -13.4 -10.9 | -30.8 -30.7
45 -13.3 -11.4 | -5.0 -1.6 -43.0 -304 |-6.2 -2.8 -145 -12.6 | -32.6 -30.0
4.6 -139 -14.7 | -54 -2.2 -43.4 -30.1 | -6.7 -3.5 -15.1 -15.9 | -34.7 -294
4.7 -13.1  -19.7 | -59 -2.9 -39.6 -29.7 | -7.2 4.1 -14.4  -20.9 | -37.0 -29.0
4.8 -11.6 -23.7 | -6.6 -3.6 -36.2 -29.3 |-7.8 -4.9 -12.8 -25.0 | -39.4 -28.6
4.9 -9.9 -225 | -7.4 -4.5 -339 -28.8 | -8.7 -5.7 -11.1  -23.7 | -41.3 -284
5.0 -8.6 -16.8 | -8.4 -55 -325 -284 |-9.6 -6.8 -9.9 -18.0 | -42.4 -28.3
51 -7.8 -14.1 |1 -9.6 -6.9 -31.7 -28.2 |-109 -8.1 9.1 -15.3 | -41.4 -28.2
5.2 -7.4 -12.7 | -11.3 -85 -31.3 -28.2 |-125 -9.7 -8.6 -14.0 | -39.8 -28.3
5.3 -7.1 -120 | -129 -104 |-31.2 -28.2 |-142 -11.7 |-84 -13.2 | -38.2 -284
5.4 -7.0 -11.4 | -146 -128 |-31.4 -285 |-159 -14.0 |-8.3 -12.7 | -36.8 -28.6
55 -7.1 -11.3 | -153 -154 |-31.7 -289 |[-165 -16.6 |-8.3 -125 | -35.7 -29.0
5.6 -7.2 -11.2 | -153 -17.7 |-32.3 -294 |-165 -189 | -84 -12.4 | -34.8 -294
5.7 -7.5 -11.4 | -147 -184 |-33.0 -30.2 |-159 -19.6 |-8.7 -126 |-34.0 -29.9
5.8 -7.9 -11.8 | -134 -174 |-33.9 -31.1 |-146 -186 |-9.1 -13.0 | -33.5 -30.5
5.9 -8.5 -12.4 | -122 -156 |-349 -324 |-134 -16.8 |-9.7 -13.6 |-33.2 -31.2
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Skew 30 Skew 60

Off' Along the | Perpendicular Along the | Perpendicular

Z‘:](;?e GSO to the GSO | Cross Pol GSO to the GSO | Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
6.0 -94 -134 |-11.1 -139 |-365 -344 |-124 -152 |-106 -146 |-33.1 -31.9
6.1 -109 -143 |-104 -128 |-386 -37.8 |-11.6 -140 |-12.1 -155 |-33.1 -329
6.2 -128 -15.0 | -9.8 -119 | -41.2 -425 |-11.0 -13.1 |-140 -16.3 |-33.2 -33.9
6.3 -154 -14.1 | -9.3 -11.2 | -43.0 -459 |[-105 -125 |-16.6 -153 |-33.3 -35.1
6.4 -18.7 -12.8 | -9.0 -108 | 426 -436 |-10.2 -120 |-199 -140 |-334 -36.5
6.5 -22.1  -11.3 | 8.7 -10.5 | -40.8 -38.1 |-10.0 -11.7 |-23.3 -125 |-33.4 -38.0
6.6 -23.9 -10.2 | -8.6 -10.3 | -39.1 -35.1 |-9.8 -115 | -25.1 -11.4 | -33.3 -39.6
6.7 -23.2 -95 -8.6 -10.2 | -38.0 -33.2 |[-9.8 -11.5 | -245 -10.7 | -33.2 -40.9
6.8 -219 -9.0 -8.6 -10.3 | -37.1 -319 | -9.8 -115 | -23.1 -10.2 | -33.1 -41.8
6.9 -20.5 -8.7 -8.7 -10.4 | -36.4 -31.0 |-9.9 -11.6 |-21.7 -9.9 -33.0 -41.9
7.0 -194 -8.6 -8.9 -106 | -359 -30.2 |-10.1 -11.8 |-20.6 -9.8 -32.9 415
7.1 -186 -8.6 9.1 -10.9 | -365 -29.7 |-10.3 -12.1 |-19.8 -99 -32.7 -40.5
7.2 -18.1 -8.8 -9.4 -11.2 | -35.2 -29.3 |-106 -124 |-19.3 -10.0 |(-32.6 -39.5
7.3 -18.0 -9.1 -9.7 -11.6 |-35.1 -29.1 |-109 -129 |[-19.2 -10.3 |-325 -384
7.4 -18.3 -9.6 -10.2 -12.1 |-35.2 -290 |-115 -134 |-195 -108 |-324 -37.5
7.5 -19.1 -106 |-10.8 -129 |-355 -29.1 |-120 -14.1 |-20.3 -119 |-32.3 -36.7
7.6 -206 -119 |-114 -138 |-36.0 -294 |-126 -150 |-21.8 -13.1 |-32.2 -36.1
7.7 -22.3 -14.2 |-122 -149 |-36.6 -299 |-134 -16.1 |-235 -155 |-32.2 -356
7.8 -22.7 -173 |-13.2 -16.2 |-373 -30.6 |-144 -174 |-239 -186 |[-321 -35.1
7.9 -21.2 -230 |-143 -179 |-378 -314 |-155 -19.1 |-224 -243 |-321 -34.8
8.0 -190 -31.0 |-153 -198 |-38.1 -323 |-165 -21.1 |-20.3 -32.2 |[-322 -345
8.1 -173 -30.9 |-16.6 -22.2 |-38.1 -33.2 |-179 -234 |-185 -32.2 |-32.2 -34.3
8.2 -16.1  -22.7 |-18.2 -255 |-379 -344 |-195 -26.7 |-174 -239 |-32.2 -341
8.3 -15.3 -194 |-198 -29.7 |-378 -35.7 |-21.1 -309 |-16.6 -20.6 |-32.2 -33.9
8.4 -147 -17.1 |-216 -37.0 |-377 -373 |-228 -38.2 |-159 -18.3 |[-32.3 -33.8
8.5 -14.2 -15.7 | -234 -379 |-376 -39.2 |-246 -39.1 |-154 -16.9 |-32.3 -33.8
8.6 -139 -145 |-253 -36.0 |-375 -40.7 |-265 -37.2 |-151 -15.7 |-324 -33.8
8.7 -13.8 -13.7 | -27.2 -329 |-37.3 -416 |-284 -34.1 |-15.0 -149 |-325 -34.0
8.8 -139 -133 |-295 -328 |-37.3 -40.6 |-30.7 -34.0 |-151 -145 |-326 -34.1
8.9 -14.2 -13.0 |-29.7 -30.3 |-374 -389 |-30.9 -315 |[-155 -143 |-32.8 -34.3
9.0 -150 -13.2 |-323 -290 |-37.7 -373 |-335 -30.2 |-16.2 -144 |-329 -34.7
9.1 -16.2 -135 |-322 -283 |-384 -359 |-334 -295 |-175 -14.7 |-33.0 -35.0
9.2 -183 -14.0 |-30.7 -279 |-396 -346 |-320 -29.1 |-195 -15.2 [-331 -354
9.3 -21.3 -145 |-280 -278 |-41.3 -333 |-29.2 -290 |-225 -15.7 |-33.1 -359
9.4 -26.5 -148 |-265 -27.8 |-434 -322 |-27.7 -29.0 |-27.7 -16.0 |[-33.0 -36.3
9.5 -34.2 -149 |-254 -28.2 |-459 -31.3 |-26.6 -294 |-354 -16.2 |-32.8 -36.7
9.6 -32.6 -146 |-249 -28.7 |-481 -305 |-26.1 -299 |-338 -158 |-325 -37.1
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Skew 30 Skew 60

Off' Along the | Perpendicular Along the | Perpendicular

Z‘:](;?e GSO to the GSO | Cross Pol GSO to the GSO | Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
9.7 -255 -142 |-242 -294 |-49.2 -29.8 |-254 -30.6 |-26.7 -154 |-32.3 -375
9.8 -22.2 -138 |-240 -30.6 |-49.2 -294 |-252 -31.8 |-234 -150 |-32.0 -37.9
9.9 -199 -134 |-238 -32.0 |-48.7 -29.0 |-250 -33.3 |-21.1 -146 |-31.7 -383
10.0 -18.1 -13.0 |-23.9 -346 |-479 -28.7 |-251 -358 |-19.3 -14.2 |-31.5 -38.7
15.0 -30.1 -253 |-286 -28.8 |-475 -329 |-298 -30.1 |-31.3 -26.5 |[-364 -37.6
20.0 -29.4 -36.0 |-249 -234 |-46.6 -32.2 |-26.1 -246 |-30.6 -37.2 |-415 -448
25.0 -32.4 -256 |-340 -29.2 |-369 -36.7 |-352 -304 |-33.6 -26.8 [-349 -51.8
30.0 -41.7 -29.4 | -420 -309 |-520 -39.1 |-432 -32.1 |-429 -30.7 |-425 -46.2
35.0 -25.2 -248 |-36.2 -319 |-481 -438 |-374 -33.1 |-264 -26.0 |[-33.3 -46.0
40.0 -33.3 -31.2 |-31.7 -27.2 |-406 -38.7 |-329 -284 |-345 -324 |-33.7 -39.6
45.0 -335 -38.1 |-325 -346 |-413 -457 |-33.7 -358 |-347 -39.3 |[-37.9 -425
50.0 -249 -415 |-38.8 -36.5 |-29.2 -335 |-40.0 -37.7 |-26.1 -42.8 |-38.1 -44.7
55.0 -389 -50.8 |-37.1 -359 |-454 -422 |-38.3 -37.2 |-40.1 -52.0 |[-40.1 -49.9
60.0 -38.2 -420 |-444 -320 |-495 -523 |-456 -33.3 |[-394 -43.2 |-44.2 -44.0
65.0 -44.1 -39.2 |-380 -36.9 |-394 -43.1 |-39.2 -38.1 |-453 -404 |-32.7 -47.3
70.0 -449 -40.2 |-41.3 -31.2 |-441 -51.7 |-425 -324 |-46.1 -415 |-348 -454
75.0 -42.4 -453 |[-426 -329 |-451 -49.1 |-439 -342 |-43.6 -46.5 |-37.7 -42.7
80.0 -49.3 -50.2 |-488 -39.0 |-520 -57.0 |[-50.1 -40.2 |-50.5 -51.4 |-52.8 -48.7
85.0 -542 -52.2 |-57.1 -50.1 |-58.7 -629 |[-584 -51.4 |-55.4 -534 |-57.2 -57.9
89.0 -585 -57.8 |-68.2 -60.1 |-63.0 -679 |-694 -61.3 |-59.7 -59.0 |[-69.8 -67.6
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3.2 Table 2. Off-axis EIRP Spectral Density-45 Degree Elevation
(14.25 GHz, 30 and 60 deg skew angle, 45 deg elevation)

Skew 30 Skew 60

offaxis Along the | Perpendicular Along the | Perpendicular

Angle GSO to the GSO Cross Pol GSO to the GSO Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
-89.0 |-529 -73.2 |-540 -68.0 |-59.8 -55.4 |[-54.8 -68.8 |-53.7 -74.0 |-54.7 -57.0
-85.0 |[-50.2 -60.6 |-494 -57.8 |-59.8 -56.0 |(-50.2 -58.6 |-51.0 -61.4 |-47.4 -50.1
-80.0 |-43.6 -42.8 |-43.2 -41.4 |-493 -440 |(-44.0 -422 |-444 -43.6 |-39.0 -43.0
-75.0 |[-336 -345 |-442 -38.7 |-421 -345 (-450 -395 |-344 -353 |-395 -43.1
-70.0 [-39.2 -33.2 |-39.0 -30.6 |-423 -43.8 |(-39.8 -31.4 |-40.0 -34.0 |-404 -38.3
-65.0 [-39.1 -379 |-39.8 -27.2 |-379 -40.8 |-40.6 -27.9 |-398 -38.7 |[-281 -37.0
-60.0 |-34.3 -51.1 |-42.1 -29.3 |-52.7 -36.5 [-429 -30.1 |-351 -519 |[-351 -355
-55.0 [-31.6 -38.7 |-346 -31.2 |-352 -33.7 (-354 -32.0 |-324 -394 |-29.3 -34.1
-50.0 |-21.3 -304 |-353 -25.7 |-26.2 -253 [-36.1 -26.5 |-220 -31.2 |[-294 -36.4
-450 |[-283 -295 |-280 -29.1 |-315 -37.7 (-28.8 -299 |-29.1 -30.3 |[-353 -36.3
-40.0 |[-2655 -334 |-251 -26.0 |-31.1 -27.7 |(-25.9 -26.8 |-26.3 -34.2 |-28.6 -29.2
-35.0 [-29.6 -284 |-25.7 -26.2 |-299 -336 |[-264 -27.0 |-304 -29.2 |-324 -29.3
-300 (-321 -326 |-351 -30.8 |-36.9 -389 (-359 -31.6 |-328 -334 |-264 -40.9
-25.0 |[-228 -30.8 |-23.3 -258 |-351 -333 (-241 -26.6 |-23.6 -31.6 |-23.0 -35.2
-20.0 |[-226 -236 |-26.0 -343 |-36.6 -519 (-26.8 -351 |-23.4 -244 |-220 -30.7
-150 |[-21.4 -201 |-265 -26.0 |-335 -359 (-27.3 -26.8 |-222 -209 |-245 -25.2
-100 |-193 -165 |-153 -14.7 |-330 -309 |-16.1 -155 |-20.1 -17.3 |-36.3 -30.9
-9.9 -180 -156 |-153 -143 |-328 -30.6 |-16.1 -15.0 |-18.8 -164 |-359 -31.3
-9.8 -16.9 -148 |-152 -139 |-31.9 -304 |-16.0 -14.7 |-17.7 -155 |-355 -31.7
-9.7 -16.0 -14.1 |-154 -136 |-305 -30.2 |-16.2 -144 |-16.7 -149 |-351 -32.1
-9.6 -15.3 -13.6 |-157 -135 |-29.2 -30.1 |-165 -14.3 |-16.1 -14.4 |-348 -32.6
-9.5 -149 -134 |-16.2 -136 |-281 -30.1 |-17.0 -144 |-157 -142 |-345 -33.2
-9.4 -14.7 -134 |-16.8 -139 |-272 -30.3 |-175 -14.7 |-155 -14.2 |-343 -33.9
-9.3 -147 -136 |-175 -143 |-265 -30.6 |-183 -15.1 |-155 -144 |-342 -346
-9.2 -146 -140 |-183 -149 |-2568 -309 [-19.1 -156 |-154 -14.8 |-34.2 -35.2
-9.1 -146 -146 |-191 -154 |-253 -31.1 |-199 -16.2 |-154 -154 |-343 -35.9
-9.0 -14.7 -155 |[-19.7 -16.0 |-249 -31.2 |-205 -16.8 |-154 -16.2 |-34.6 -36.3
-8.9 -147 -16.5 |[-20.1 -16.6 |-246 -31.3 |-209 -174 |-155 -17.3 |-351 -36.5
-8.8 -148 -178 |-20.2 -17.2 |-244 -31.3 |[-21.0 -180 |-155 -18.6 |-358 -36.7
-8.7 -149 -195 (-201 -17.8 |-244 -315 |-209 -186 |-15.7 -20.3 |-36.9 -36.9
-8.6 -15.1 -21.7 |-195 -183 |-245 -319 [-20.3 -19.1 |-159 -22.4 |-38.3 -36.7
-8.5 -154 -24.7 |-18.8 -188 |-248 -32.7 |-19.6 -19.6 |-16.2 -255 |-40.2 -36.5
-8.4 -156 -288 |[-18.0 -19.0 |-2563 -33.8 |-188 -19.8 |-16.4 -29.6 |-43.4 -36.0
-8.3 -15.7 -31.7 |-171 -19.2 |-259 -352 |-179 -20.0 |-16.4 -325 |-473 -354
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Skew 30 Skew 60

offaxis Along the | Perpendicular Along the | Perpendicular

Angle GSO to the GSO Cross Pol GSO to the GSO Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
-8.2 -156 -298 |-16.3 -194 |-266 -37.0 |-171 -20.2 |-16.3 -30.5 |-54.1 -34.6
-8.1 -15.3 -26.1 |-15.6 -195 |-275 -389 |-164 -20.3 |-16.1 -26.8 |-50.4 -33.7
-8.0 -15.1 -238 [-149 -194 |-285 -41.0 |-157 -20.2 |-159 -24.6 |-43.6 -325
-7.9 -149 -224 |(-143 -190 |-29.7 -435 |-151 -19.8 |-15.7 -23.2 |-39.1 -31.5
-7.8 -148 -21.7 |-13.8 -184 |-31.4 -46.4 |-146 -19.2 |-156 -225 |-36.2 -30.4
7.7 -148 -215 |-13.3 -176 |-33.4 -458 |-141 -183 |-15.6 -22.3 |-343 -294
-7.6 -147 -216 |-129 -16.9 |-351 -41.7 |-13.7 -17.7 |-155 -224 |-32.6 -28.4
-75 -147 -22.2 |-126 -16.3 |-354 -38.2 |-134 -17.1 |-155 -23.0 |-31.2 -274
-7.4 -148 -229 |[-124 -158 |-342 -358 |-13.2 -16.6 |-155 -23.7 |-30.3 -26.5
-7.3 -148 -236 |-12.2 -153 |-326 -34.2 |-13.0 -16.1 |-15.6 -24.4 |-29.7 -25.8
7.2 -148 -24.1 |-122 -151 |-31.3 -334 |[-13.0 -159 |-156 -249 |-294 -25.2
71 -148 -244 |-1221 -150 |-305 -33.2 |[-129 -158 |-15.6 -25.2 |-29.2 -24.7
-7.0 -148 -245 |(-121 -149 |-299 -33.8 |-129 -157 |-156 -253 |-29.4 -24.3
-6.9 -148 -246 |-1221 -151 |-294 -349 |[-129 -159 |-156 -25.4 |-29.8 -24.1
-6.8 -146 -245 |-121 -152 |-29.1 -36.7 |-128 -16.0 |-154 -253 |-30.5 -24.0
-6.7 -143 -243 |-11.9 -153 |-28.7 -394 |-127 -16.0 |-15.1 -25.0 |-31.4 -23.9
-6.6 -139 -238 |-11.8 -152 |-284 -43.0 |-126 -16.0 |-14.7 -24.6 |-32.3 -23.9
-6.5 -13.4 -23.1 |-11.6 -149 |-28.2 -448 |-124 -157 |-14.2 -23.9 |-33.4 -24.0
-6.4 -128 -22.0 |-11.3 -146 |-28.0 -41.3 |-121 -153 |-13.6 -22.8 |-34.2 -24.1
-6.3 -12.2 -205 |-111 -141 |-279 -36.9 |-11.9 -149 |-13.0 -21.3 |-349 -243
-6.2 -11.5 -186 |-10.9 -136 |-279 -33.2 |-11.7 -144 |-123 -19.4 |-347 -24.7
-6.1 -10.7 -16.7 |-10.8 -13.2 |-279 -30.3 |-11.6 -14.0 |-11.4 -175 |-339 -25.0
-6.0 -9.8 -15.0 |-10.8 -12.8 |-28.1 -28.0 |-116 -13.6 |-10.6 -15.8 |-32.7 -25.5
-5.9 -9.1 -13.5 [ -10.8 -12.6 |-28.3 -26.3 |[-11.6 -13.4 |-9.9 -14.3 | -31.4 -26.2
-5.8 -8.4 -12.4 |-11.0 -124 |-286 -25.1 |-11.8 -13.2 |-9.2 -13.2 | -30.1 -26.9
5.7 -7.9 -11.6 |-11.3 -126 |-29.1 -242 |-121 -134 |-8.7 -12.4 | -29.2 -27.7
-5.6 7.7 -11.3 | -11.8 -12.8 |-29.8 -23.8 |[-12.6 -135 |-85 -12.1 | -28.3 -28.4
-5.5 -7.6 -11.2 |-124 -133 |-31.1 -23.7 |-13.2 -14.1 |-8.4 -12.0 | -27.6 -29.7
-5.4 -7.8 -11.3 [ -13.2 -142 |-33.2 -23.8 |[-140 -15.0 |-8.6 -12.1 | -27.0 -31.3
-5.3 -8.2 -11.6 |-145 -156 |-36.2 -24.2 |-153 -16.3 |-9.0 -12.4 | -26.5 -33.9
-5.2 -8.7 -12.1 |-16.1 -18.0 |-415 -247 |-16.9 -18.8 |-9.5 -12.8 | -26.1 -38.0
5.1 -9.5 -12.7 |-17.7 -20.7 |-526 -254 |-185 -215 |-10.2 -13.5 |-25.7 -42.7
-5.0 -10.4 -135 [-19.3 -26.9 |-469 -26.3 |-20.0 -27.7 |-11.1 -143 |-254 -445
-4.9 -11.4 -145 |-19.6 -27.8 |-40.6 -27.5 |-204 -286 |-12.2 -153 |-25.2 -42.1
-4.8 -12.7 -159 |(-183 -239 |-36.7 -29.1 |-191 -24.7 |-135 -16.7 |-251 -36.0
-4.7 -147 -174 |-16.2 -184 |-342 -319 |-170 -19.2 |-155 -18.2 |-25.0 -325
-4.6 -171 -170 |-139 -153 |-320 -375 |-147 -16.1 |-179 -17.8 |-249 -30.1
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Skew 30 Skew 60
offaxis Along the | Perpendicular Along the | Perpendicular
Angle GSO to the GSO Cross Pol GSO to the GSO Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
-4.5 -185 -148 |-121 -12.8 |-30.2 -47.1 |-129 -136 |-19.3 -15.6 |-249 -28.3
-4.4 -17.3 -12.2 |-10.6 -11.1 |-286 -40.1 |-11.4 -119 |-18.1 -13.0 |-25.0 -26.9
-4.3 -15.2 -10.0 | -94 -9.6 -27.5 -334 |-10.2 -104 |-16.0 -10.8 |-251 -25.7
-4.2 -13.3 -85 -8.5 -8.5 -26.6 -30.2 |-9.3 -9.3 -141 -9.3 -25.2 -24.8
-4.1 -12.2 7.7 7.7 -7.5 -26.2 -28.7 | -85 -8.3 -13.0 -85 -25.4 -24.0
-4.0 -11.7  -7.3 71 -6.6 -26.1 -279 |-7.9 7.4 -12.4 -84 -25.6 -23.4
-3.9 -11.7 7.2 -6.7 -5.8 -26.3 -276 |-74 -6.6 -125 -8.0 -25.8 -22.8
-3.8 -12.0 -75 -6.3 -5.1 -26.8 -27.7 |-7.1 -5.9 -12.8 -8.3 -26.0 -22.3
-3.7 -125 -8.0 -6.2 -4.6 -27.6 -28.0 |-7.0 -5.4 -13.3 -8.8 -26.3 -21.9
-3.6 -13.3 -8.8 -6.2 -4.1 -289 -286 |-7.0 -4.9 -140 -9.6 -26.6 -21.6
-3.5 -14.0 -10.0 |-6.5 -3.7 -30.7 -296 |-7.2 -4.5 -148 -10.8 |-27.2 -21.4
-3.4 -146 -11.7 | -7.0 -3.4 -33.7 -31.1 |-7.7 -4.2 -15.3 -125 |-279 -21.4
-3.3 -145 -14.0 |-7.8 -3.2 -385 -33.1 |-8.6 -4.0 -15.3 -148 |-28.9 -215
-3.2 -13.5 -16.2 | -9.0 -3.1 -40.7 -33.9 |-9.8 -3.9 -14.3 -17.0 |-30.4 -21.7
3.1 -11.2 -15.7 |-111 -3.1 -37.0 -32.1 |-119 -3.9 -12.0 -16.5 |-32.7 -22.2
-3.0 -8.5 -11.4 |-143 -3.1 -29.5 -28.0 |-15.1 -3.9 -9.2 -12.2 | -35.9 -23.0
-2.9 -6.1 -7.6 -18.1 -3.0 -254 -246 |-189 -3.8 -6.9 -8.4 -39.9 -243
-2.8 -4.3 -4.9 -147 -2.8 -22.7 -221 |-155 -3.6 -5.1 -5.7 -35.3 -26.3
2.7 -3.0 -3.0 -109 -2.2 -209 -204 |-11.7 -3.0 -3.8 -3.8 -32.7 -29.8
-2.6 -2.3 -1.8 -6.6 -1.3 -19.7 -193 | -74 2.1 -3.1 -2.6 -27.3 -36.4
-2.5 2.1 -1.2 -3.4 -0.2 -19.1 -18.7 | -4.2 -1.0 -2.9 -2.0 -24.0 -36.5
2.4 2.2 -0.6 -0.9 1.1 -188 -184 | -1.7 0.3 -3.0 -1.4 -21.3 -32.2
-2.3 -2.5 -0.2 1.2 2.4 -186 -18.2 (04 1.6 -3.2 -1.0 -19.2 -26.3
2.2 -3.0 0.0 2.9 3.7 -186 -18.3 |21 2.9 -3.8 -0.7 -17.4  -22.6
2.1 -4.0 0.1 4.4 49 -189 -185 [ 3.6 4.1 -4.8 -0.6 -15.8 -20.1
-2.0 -5.5 0.0 5.8 6.0 -19.5 -19.2 [ 5.0 5.2 -6.3 -0.7 -145 -18.0
-1.9 -8.0 -0.2 6.9 7.0 -20.5 -20.3 [ 6.1 6.2 -8.7 -1.0 -13.3 -16.4
-1.8 -10.6 -0.6 7.9 8.0 223 223 |71 7.2 -11.4  -14 -12.3  -15.0
-1.7 -10.3 -0.8 8.8 8.8 -246 -26.4 | 8.0 8.0 -11.1 -1.6 -11.5 -13.9
-1.6 -5.6 -0.2 9.6 9.6 -26.0 -325 | 8.8 8.8 -6.4 -1.0 -10.7 -12.9
-1.5 -0.9 1.3 104 103 |-238 -33.7 (9.6 9.5 -1.7 0.5 -9.9 -11.9
-1.4 2.6 3.4 111 111 |-194 -23.2 (103 103 |18 2.6 -9.2 -11.0
-1.3 5.1 5.4 118 118 |-16.1 -186 [(11.0 11.0 |43 4.6 -8.5 -10.1
-1.2 7.1 7.2 125 125 |-136 -156 (117 117 | 6.4 6.4 -7.8 -9.4
-1.1 8.8 8.7 131 131 |-11.7 -134 (123 123 |8.0 7.9 -7.2 -8.7
-1.0 101 100 |13.7 13.7 |-10.2 -118 |129 129 (93 9.2 -6.7 -8.0
-0.9 11.2 111 [142 142 |-9.0 -104 (134 134 |104 103 |-6.2 -7.5
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Skew 30 Skew 60
offaxis Along the | Perpendicular Along the | Perpendicular
Angle GSO to the GSO Cross Pol GSO to the GSO Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
-0.8 123 122 |146 147 |-79 -9.1 138 139 |[115 114 |-5.8 -7.0
-0.7 13.2 131 |[150 15.0 |-6.9 -8.0 142 143 |124 123 |-54 -6.6
-0.6 141 140 |154 154 |-6.0 -7.0 146 146 [13.3 132 |-5.1 -6.2
-0.5 148 147 |157 157 |-5.2 -6.2 149 149 [14.0 139 |-49 -5.9
-0.4 153 153 |[159 159 |-4.6 -5.6 151 151 |[14.6 145 |-4.7 -5.8
-0.3 158 157 |[16.0 16.0 |-4.2 5.1 152 153 |[15.0 15.0 |-4.7 -5.6
-0.2 16,0 160 |[16.1 16.1 |-4.0 -4.9 154 154 |[152 152 |-4.6 -5.6
-0.1 16.2 16.2 [16.2 16.2 |-3.9 -4.8 154 154 |15.4 154 |-4.7 -5.5
0.0 16.2 16.2 [16.2 16.2 |-4.0 -4.7 154 154 |154 154 |-4.7 -5.5
0.1 16.2 16.2 [16.2 16.2 |-4.1 -4.8 154 154 |15.4 154 |-4.9 -5.6
0.2 161 161 |[16.2 16.2 |-4.3 -5.0 154 154 |[153 153 |-5.1 -5.7
0.3 158 159 |[16.1 16.1 |-4.7 -5.3 153 153 |[15.1 151 |-53 -5.9
0.4 156 156 [159 159 |-5.1 -5.7 151 151 [14.8 148 |-5.6 -6.0
0.5 152 152 |157 157 |-5.6 -6.1 149 150 [14.4 144 |-5.9 -6.3
0.6 147 147 |155 155 |-6.3 -6.7 147 148 [139 139 |-6.2 -6.5
0.7 141 140 |[153 153 |-7.1 -7.6 145 145 |[13.3 133 |-6.6 -6.8
0.8 132 132 |150 15.0 |-83 -8.6 142 142 [125 124 |-7.1 -7.1
0.9 122 121 |146 147 |-9.7 -10.0 (139 139 |114 113 |-7.6 -7.5
1.0 110 108 |143 143 |-115 -116 |135 135 [10.2 10.0 |-8.2 -7.9
1.1 9.5 9.4 138 138 |-136 -135 (13.0 13.0 |8.8 8.6 -8.9 -8.4
1.2 7.9 7.8 132 133 |-16.3 -158 (125 125 |7.1 7.0 -9.8 -9.0
1.3 6.2 6.1 126 126 |-195 -183 (118 119 |54 5.3 -10.8 -9.7
14 4.2 4.2 119 119 |-236 -21.7 (111 111 |34 3.4 -11.9 -10.5
15 1.6 2.1 111 111 |-282 -27.1 (103 103 |0.8 1.3 -13.2  -11.3
1.6 -1.9 0.0 10.2 102 |-27.0 -36.2 (9.4 9.4 2.7 -0.8 -148 -12.3
1.7 -7.3 -1.3 9.2 9.2 -229 -31.7 |84 8.4 -8.1 21 -16.7 -13.4
1.8 -143  -1.2 8.1 8.1 -199 -25.1 |73 7.3 -15.1  -2.0 -189 -146
1.9 -10.7 -0.41 6.9 6.9 -179 -219 |[6.1 6.1 -11.5 -0.9 -21.7 -15.9
2.0 -5.6 1.0 5.5 5.6 -16.6 -20.0 | 4.7 4.8 -6.4 0.2 -256.8 -17.4
2.1 -3.0 1.8 4.1 4.3 -159 -189 | 3.3 3.5 -3.8 1.0 -32.0 -19.0
2.2 -1.7 2.1 2.5 2.9 -15.7 -185 | 1.7 2.1 -2.5 1.4 -40.3 -20.8
2.3 -1.1 2.1 0.7 1.4 -15.8 -185 | -0.1 0.6 -1.9 1.3 -35.5 -23.0
2.4 -1.0 17 -1.4 -0.2 -16.3 -189 | -2.2 -1.0 -1.8 0.9 -29.3 -25.7
2.5 -1.3 1.1 -4.1 -1.8 -17.0 -196 | -4.8 -2.6 21 0.3 -26.0 -29.3
2.6 -1.8 0.2 -7.5 -3.0 -179 -205 | -8.3 -3.8 -2.6 -0.6 -23.9 -335
2.7 -2.6 -1.0 -12.0 -3.8 -19.0 -21.8 |-12.8 -4.6 -3.4 -1.7 -22.4  -34.0
2.8 -3.4 -2.3 -15.1 -3.6 -20.1 -23.2 |-159 -44 -4.2 -3.1 -21.3 -31.3
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Skew 30 Skew 60

offaxis Along the | Perpendicular Along the | Perpendicular

Angle GSO to the GSO Cross Pol GSO to the GSO Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
2.9 -4.4 -3.9 -11.8 -2.8 -21.3 -249 |-126 -3.6 -5.2 -4.6 -20.5 -28.2
3.0 -5.8 -6.3 -8.2 -1.9 -22.7 -27.2 |-9.0 2.7 -6.6 71 -19.8 -25.8
3.1 -7.9 -10.6 | -5.7 -1.0 -245 -294 |-6.5 -1.8 -8.7 -11.4 | -19.4 -24.3
3.2 -10.2 -195 | -4.0 -0.1 -26.5 -289 |-4.7 -0.9 -11.0 -20.3 |-19.1 -23.2
3.3 -11.1  -18.0 | -2.7 0.5 -28.3 -26.1 |-3.5 -0.3 -11.9 -188 |-18.9 -225
3.4 -10.3 -11.0 |-1.8 1.0 -29.4 -236 |-2.6 0.2 -11.1  -11.8 |-18.8 -22.1
3.5 -8.6 -7.3 -1.3 1.3 -295 -21.7 |-2.1 0.5 -9.4 -8.1 -18.8 -21.9
3.6 71 -5.3 -1.0 1.5 -29.2 -205 |-1.8 0.7 -7.9 -6.1 -189 -21.9
3.7 -6.3 -4.2 -0.9 15 -29.0 -198 |-1.7 0.7 -7.0 -4.9 -19.1  -22.1
3.8 -5.9 -3.6 -1.0 1.3 -29.0 -195 |-1.7 0.5 -6.7 -4.4 -19.4 -225
3.9 -5.7 -3.3 -1.2 1.0 -29.3 -19.3 | -2.0 0.2 -6.5 -4.1 -19.8 -23.0
4.0 -5.8 -3.3 -1.6 0.6 -29.9 -194 |-24 -0.2 -6.6 -4.1 -20.3 -23.7
4.1 -6.2 -3.5 -2.0 0.0 -30.7 -19.7 | -2.8 -0.8 -7.0 -4.3 -209 -244
4.2 -6.7 -4.0 2.7 -0.7 -31.7 -20.1 |-3.4 -1.4 -7.5 -4.8 -21.6 -25.3
4.3 -7.4 -4.6 -3.4 -15 -329 -206 |-4.2 2.2 -8.2 -5.4 -22.3 -26.2
4.4 -8.2 -5.3 -4.3 2.4 -34.2 -21.3 |-5.1 -3.2 -9.0 -6.1 231 -271
4.5 -9.5 -6.6 -5.2 -3.4 -35,5 -22.3 |-6.0 -4.2 -10.3 -7.4 -24.0 -28.0
4.6 -11.2  -8.7 -6.2 -4.5 -36.3 -235 |-7.0 -5.3 -12.0 -94 -249 -28.9
4.7 -135 -11.8 |-7.3 -5.9 -36.3 -25.3 |-8.1 -6.6 -143 -126 |-25.8 -29.8
4.8 -15.4 -16.4 | -8.5 -7.3 -35,5 -275 |-9.3 -8.1 -16.2 -17.2 | -26.6 -30.8
4.9 -16.5 -20.5 |-9.8 -9.0 -34.4 -30.1 |-10.6 -9.7 -17.3 -21.3 |-275 -31.8
5.0 -15.2 -21.7 |(-11.2 -111 |-336 -33.1 |-120 -119 |-16.0 -225 |-28.2 -334
5.1 -13.7 -170 |(-132 -134 |-33.2 -359 |-140 -142 |-145 -17.8 |-29.1 -35.3
5.2 -126 -145 |-153 -158 |-33.1 -37.5 |-16.1 -16.5 |-13.4 -153 |-299 -38.5
5.3 -120 -135 (-181 -171 |-33.2 -37.7 |-189 -179 |-12.8 -143 |-30.8 -424
5.4 -11.6 -129 |-21.6 -164 |-33.4 -374 |-224 -17.2 |-12.4 -13.7 |-31.8 -47.7
5.5 -11.5 -128 |-23.3 -145 |-334 -36.7 |-241 -153 |-123 -13.6 |-33.1 -445
5.6 -11.5 -13.1 |-25.2 -12.7 |-33.3 -36.2 |-26.0 -135 |-123 -13.9 |-34.2 -38.8
5.7 -11.7 -13.7 |-22.7 -11.3 |-33.1 -357 |-235 -121 |-125 -145 |-355 -34.0
5.8 -11.9 -146 |-20.2 -10.2 |-327 -354 |-21.0 -11.0 |-12.7 -15.4 |-36.5 -30.7
5.9 -12.3 -15.7 | -18.6 -9.3 -32.1 -35.1 |-19.3 -10.1 |-13.1 -165 |-37.1 -289
6.0 -129 -175 |[-16.9 -8.6 -31.5 -34.7 |-17.7 -9.4 -13.7 -183 |-375 -27.3
6.1 -13.7 -20.2 |-16.0 -8.2 -30.7 -339 |[-16.8 -9.0 -145 -21.0 |-375 -26.2
6.2 -15.0 -21.8 |-155 -8.0 -29.9 -329 |-16.3 -8.8 -158 -226 |-37.2 -25.4
6.3 -16.5 -21.3 |-152 -7.9 -29.0 -31.7 |-16.0 -8.7 -17.3  -22.1 |-36.7 -24.9
6.4 -18.0 -179 |[-15.0 -7.9 -28.2 -30.6 |-15.8 -8.7 -18.7 -186 |-36.2 -24.4
6.5 -189 -153 [-15.0 -8.1 -27.6 -29.7 |-15.8 -8.8 -19.7 -16.1 | -355 -24.1
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Skew 30 Skew 60

offaxis Along the | Perpendicular Along the | Perpendicular

Angle GSO to the GSO Cross Pol GSO to the GSO Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
6.6 -19.2 -135 | -152 -8.2 -27.2 -29.1 |-16.0 -9.0 -20.0 -14.3 |-34.7 -23.8
6.7 -19.0 -126 |-155 -85 -26.9 -28.7 |-16.3 -9.3 -19.8 -13.4 | -34.0 -23.6
6.8 -189 -12.2 |(-159 -8.8 -26.8 -28.8 |-16.7 -9.6 -196 -13.0 |-33.1 -234
6.9 -18.7 -12.0 |-16.4 -9.1 -26.9 -29.1 |-17.2 -9.9 -19.5 -12.8 |-32.4 -23.2
7.0 -186 -12.0 |-17.1 -94 -27.1 -295 |[-179 -10.2 |-194 -12.7 |-31.6 -23.2
7.1 -186 -12.1 |-18.0 -9.8 -27.3 -30.1 |-18.8 -10.6 |-19.4 -129 |-30.8 -23.1
7.2 -189 -124 |(-19.0 -103 |-27.7 -31.0 |-19.8 -11.0 |-19.7 -13.2 |-30.1 -23.1
7.3 -19.3 -129 |(-20.3 -10.7 |-28.2 -32.1 |-211 -115 |-20.1 -13.6 |-295 -23.1
7.4 -200 -135 (-219 -11.2 |-289 -33.6 |-22.7 -12.0 |-20.8 -14.3 |-289 -23.2
7.5 -21.1  -145 |[-23.8 -11.8 |-29.7 -356 |-246 -125 |-21.9 -153 |-285 -234
7.6 -22.4 -164 |-26.2 -124 |-30.7 -38.9 |-27.0 -13.2 |-232 -17.2 |-28.2 -23.6
7.7 -235 -188 |[-28.6 -13.2 |-32.2 -40.2 |-294 -140 |-243 -19.6 |-28.0 -23.9
7.8 -23.4 -241 (-31.8 -140 |-34.1 -39.6 |-326 ~-14.8 |-242 -249 |-27.8 -24.3
7.9 222 -31.3 |-471 -148 |-36.3 -356 |-479 -156 |-23.0 -32.1 |-27.7 -24.8
8.0 -206 -296 |-36.0 -15.8 |-386 -325 |[-36.8 -16.6 |-21.4 -30.4 |-27.7 -25.2
8.1 -19.3 -240 (-38.2 -171 |-399 -30.2 |-39.0 -17.9 |-20.1 -24.8 |-276 -25.8
8.2 -184 -204 |[-36.2 -183 |-396 -29.0 |-37.0 -19.0 |-19.2 -21.2 |-276 -26.4
8.3 -179 -185 |-37.6 -19.7 |-385 -28.4 |-384 -205 |-18.7 -19.3 |-276 -27.0
8.4 -176 -173 |-379 -215 |-37.1 -28.0 |-387 -223 |-18.4 -18.1 |-27.7 -27.7
8.5 -17.4 -165 |[-38.3 -233 |-356 -27.9 |-39.1 -241 |-18.2 -17.3 |-27.8 -28.4
8.6 -17.2 -16.0 |-38.3 -251 |-343 -28.0 |-39.1 -259 |-18.0 -16.7 |-279 -29.0
8.7 -17.2 -157 |-38.1 -26.7 |-33.2 -28.3 |-389 -275 |-18.0 -16.5 |-28.2 -29.6
8.8 -17.1  -15.7 |-37.3 -273 |-324 -288 |[-381 -281 |-179 -16.5 |-28.6 -30.2
8.9 -17.2 -16.0 |-35.8 -27.2 |-320 -29.3 |-36.6 -280 |-18.0 -16.8 |-29.2 -30.9
9.0 -17.3 -16.8 |-33.8 -264 |-320 -30.1 |-346 -27.2 |-18.1 -17.6 |-299 -31.6
9.1 -176 -178 |-31.8 -254 |-324 -31.0 |-326 -26.2 |-18.4 -18.6 |-30.8 -324
9.2 -180 -19.7 [-295 -244 |-33.1 -325 |-30.3 -25.2 |-18.8 -20.5 |-31.8 -33.6
9.3 -18.7 -22.1 |-275 -23.7 |-340 -343 |-283 -245 |-195 -229 |-329 -348
9.4 -19.4 -239 |[-26.1 -231 |-345 -36.9 |-269 -239 |-20.2 -24.7 |-33.7 -35.9
9.5 -20.3 -236 |-247 -225 |-341 -399 |-254 -233 |-21.1 -24.4 |-349 -375
9.6 -21.4 -21.7 |-235 -223 |-329 -43.4 |-242 -231 |-222 -225 |-351 -38.8
9.7 224 -198 |[-222 -220 |-31.5 -447 |-23.0 -22.8 |-23.2 -20.6 |-359 -40.3
9.8 -235 -184 |(-21.4 -220 |-304 -456 |-22.2 -22.7 |-243 -19.2 |-353 -41.4
9.9 246 -17.4 |-20.7 -21.9 |-29.7 -429 |-21.5 -226 |-25.4 -18.2 |-34.7 -42.7
10.0 -2565 -16.7 [-205 -22.0 |-29.0 -39.3 |-21.3 -22.8 |-26.3 -17.5 |-339 -43.0
15.0 -30.6 -26.7 |-243 -31.1 |-30.7 -40.2 |-251 -319 |-31.4 -275 |-354 -37.7
20.0 -30.0 -295 [-23.3 -241 |-383 -349 |[-241 -249 |-30.8 -30.3 |-414 -37.2
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Skew 30 Skew 60

offaxis Along the | Perpendicular Along the | Perpendicular

Angle GSO to the GSO Cross Pol GSO to the GSO Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
25.0 -26.1 -27.2 |-28.6 -294 |-374 -289 |-294 -30.2 |-26.9 -28.0 |-325 -39.5
30.0 -475 -30.3 |-40.3 -364 |-386 -39.2 |-411 -37.2 |-483 -31.1 |-329 -353
35.0 -286 -27.3 |[-321 -311 |-365 -42.4 |-329 -31.9 |-29.4 -28.1 |-325 -42.3
40.0 -37.2 -350 [-315 -36.9 |-39.2 -410 |-32.3 -37.7 |-38.0 -35.7 |-31.1 -37.2
45.0 -33.8 -329 |[-444 -394 |-329 -38.7 |-452 -40.2 |-34.6 -33.6 |-385 -394
50.0 -324 -329 |-416 -387 |-28.1 -31.6 |-424 -395 |-33.2 -33.7 |-41.4 -37.8
55.0 -37.8 -40.0 |-33.7 -34.7 |-354 -46.5 |-345 -355 |-38.6 -40.8 |-40.3 -42.8
60.0 -35.2 -46.4 |-46.0 -465 |-51.5 -453 |-46.8 -47.3 |-36.0 -47.2 |-41.1 -535
65.0 -35.9 -488 |-446 -38.7 |-424 -36.3 |-454 -395 |-36.6 -49.6 |-335 -44.1
70.0 -46.9 -404 |-471 -426 |-37.3 -47.3 |-479 -43.4 |-47.7 -41.2 |-452 -475
75.0 -40.5 -52.2 |-48.0 -405 |-47.1 -48.1 |-487 -41.3 |-41.3 -53.0 |-435 -446
80.0 -51.2 -534 [-51.9 -422 |-63.4 -58.1 |-52.7 -43.0 |-51.9 -54.2 |-56.1 -51.5
85.0 -540 -56.7 |-63.6 -54.6 |-604 -69.9 |-644 -554 |-54.8 -57.5 |-62.6 -62.2
89.0 -60.2 -61.8 |[-70.8 -66.1 |-66.7 -70.4 |-71.6 -66.8 |-61.0 -62.6 |-749 -73.6
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3.3 Table 3. Off-axis EIRP Spectral Density-90 Degree Elevation
(14.25 GHz, 30 and 60 deg skew angle, 90 deg elevation)

Skew 30 Skew 60

offaxis | Along the | Perpendicular Along the | Perpendicular

Angle GSO to the GSO Cross Pol GSO to the GSO Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
-89.0 |-56.7 -61.1 |-609 -585 |-648 -69.6 [-62.1 -59.7 |-579 -62.3 |-684 -69.3
-85.0 |[-531 -60.0 |-51.4 -50.7 |-61.0 -64.0 |(-52.6 -51.9 |-542 -61.2 |-59.1 -60.7
-80.0 |-47.2 -458 |-48.2 -42.1 |-53.3 -56.9 |[-49.4 -43.3 |-484 -469 |-52.2 -51.4
-75.0 |[-473 -49.0 |-465 -42.1 |-481 -49.7 |(-47.6 -43.3 |-484 -50.2 |-47.9 -50.5
-70.0 |-41.7 -39.7 |-435 -41.4 |-53.6 -42.0 |-44.7 -42.6 |-429 -409 |-441 -47.8
-65.0 |[-422 -339 |-380 -38.8 |-57.0 -446 |[-39.2 -40.0 |-434 -351 |-419 -470
-60.0 |[-421 -429 |-39.8 -41.4 |-52.1 -49.0 |(-40.9 -42.6 |-43.3 -44.0 |-37.9 -43.3
-55.0 |-36.8 -46.4 |-426 -38.6 |-40.3 -42.7 |-43.8 -39.7 |-380 -475 |-56.2 -38.0
-50.0 |-26.6 -328 |-37.3 -27.8 |-365 -315 |(-385 -29.0 |-27.7 -339 |[-353 -35.0
-45.0 |-434 -444 |-346 -304 |-406 -345 (-358 -31.6 |-446 -456 |-431 -41.3
-40.0 |(-37.6 -345 |-295 -21.8 |-655 -36.6 |[-30.6 -23.0 |-388 -35.7 |[-30.1 -34.0
-350 [-239 -288 |-316 -27.6 |-389 -374 (-32.8 -28.7 |-251 -299 |-41.2 -470
-30.0 |-36.1 -27.2 |-43.1 -37.3 |-60.1 -359 (-443 -384 |-37.3 -28.4 |-42.7 -42.7
-250 [-325 -350 |-409 -26.3 |-39.3 -419 |-42.0 -275 |-33.7 -36.2 |-446 -458
-20.0 |-246 -274 |-257 -233 |-485 -416 |-26.9 -245 |-258 -286 |-420 -37.4
-15.0 |-348 -24.7 |-22.7 -27.7 |-434 -33.2 (-239 -289 |-36.0 -259 |-36.8 -32.1
-100 |-20.5 -183 |-186 -17.7 |-40.2 -30.7 |-19.7 -18.8 |-22.7 -19.5 |-32.2 -31.7
-9.9 -216 -174 |(-185 -174 |-409 -309 |-196 -185 |-22.8 -185 |-324 -31.6
-9.8 -21.8 -16.5 |-185 -17.1 |-420 -31.2 |-19.7 -182 |-229 -17.7 |-32.7 -31.7
-9.7 -21.8 -158 |-186 -16.9 |-434 -31.7 |-198 -181 |-23.0 -17.0 |-33.3 -31.8
-9.6 -21.9 -15.2 (-18.8 -16.8 |-451 -32.6 |[-20.0 -180 |-23.1 -16.4 |-339 -32.1
-9.5 -21.7 -146 |-19.2 -16.8 |-448 -339 |-204 -179 |-229 -158 |-348 -324
-9.4 -21.4 -14.1 |-19.7 -16.8 |-41.8 -358 |-20.8 -18.0 |-22.6 -15.2 |-358 -32.9
-9.3 -21.0 -13.7 |-20.2 -17.0 |-385 -384 |-21.4 -181 |-222 -149 |-37.0 -33.3
-9.2 -206 -135 |-21.0 -17.2 |-36.0 -422 |-221 -183 |-21.7 -14.6 |-38.3 -33.7
-9.1 -20.2 -134 (-21.8 -175 |-341 -469 |-23.0 -186 |-21.4 -146 |-40.0 -34.1
-9.0 -20.0 -135 |-22.8 -17.8 |-328 -51.8 |-24.0 -19.0 |-21.2 -14.7 |-419 -34.6
-8.9 -199 -139 (-240 -183 |-320 -50.8 |-25.2 -195 |-21.1 -15.0 |-439 -35.0
-8.8 -199 -144 |-254 -189 |-315 -50.2 |-26.6 -20.1 |-21.1 -15.6 |-453 -35.5
-8.7 -19.8 -15.2 |-27.0 -196 |-31.0 -459 |-282 -20.7 |-21.0 -16.3 |-451 -36.0
-8.6 -19.7 -16.1 |-29.2 -20.6 |-30.8 -43.8 |[-304 -21.7 |-209 -17.2 |-441 -36.7
-8.5 -195 -17.1 |-32.7 -21.7 |-306 -425 |-338 -229 |-20.7 -183 |-422 -375
-8.4 -19.3 -18.2 |-36.3 -23.3 |-306 -41.2 |-375 -245 |-20.5 -19.3 |-40.7 -38.0
-8.3 -19.2 -19.2 | -31.6 -239 |-308 -40.6 |-32.8 -25.0 |-204 -20.3 |-39.2 -375
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Skew 30 Skew 60

offaxis | AloNg the | Perpendicular Along the | Perpendicular

Angle GSO to the GSO Cross Pol GSO to the GSO Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
-8.2 -19.2 -199 |-31.8 -232 |-31.2 -40.2 |-329 -244 |-204 -21.1 [-38.0 -36.6
-8.1 -19.3 -204 |-28.4 -21.9 |-31.8 -405 |-29.6 -231 [-205 -216 [-37.1 -35.6
-8.0 -19.6 -20.5 |-26.6 -19.9 |-33.0 -412 |-278 -211 |-20.7 -21.7 |[-36.3 -345
-7.9 -19.8 -20.2 | -23.6 -18.3 |-34.6 -426 |-248 -195 [-21.0 -214 [-359 -33.0
-7.8 -20.0 -19.7 | -22.4 -16.6 |-36.8 -44.0 |-235 -17.8 |[-21.2 -209 |[-35.7 -31.5
-7.7 -20.2 -19.2 | -20.8 -153 | -394 -445 |-219 -164 |-21.3 -204 |-355 -30.2
-7.6 -20.3 -18.8 | -20.2 -14.1 |-414 -447 |-21.4 -153 |-21.4 -20.0 |-35.8 -29.2
-7.5 -20.3 -18.6 | -19.7 -13.3 |-411 -43.8 |-20.8 -145 |-21.5 -19.7 |[-36.1 -28.3
-7.4 -20.4 -18.4 |-19.3 -12.7 | -394 -42.7 |-205 -139 |[-21.5 -196 |[-36.5 -27.6
-7.3 -20.3 -184 |-195 -12.4 |-37.6 -415 |-20.7 -136 |-21.5 -195 |-37.2 -27.2
-7.2 -20.2 -184 |-20.0 -12.1 |-359 -40.3 |-21.1 -133 [-21.3 -196 |[-38.1 -26.8
7.1 -19.6 -185 | -20.6 -12.1 |-343 -39.1 |-21.8 -13.2 |[-208 -19.7 [-39.1 -26.6
-7.0 -18.7 -18.7 | -21.4 -12.0 |-329 -38.0 |-226 -13.2 |-19.8 -199 |[-40.2 -26.3
-6.9 -17.4 -19.0 | -225 -12.1 |-31.7 -37.1 |-23.7 -133 |[-186 -20.1 |-41.2 -26.1
-6.8 -16.1  -19.2 | -23.7 -12.2 |-30.8 -36.5 |-248 -134 |[-17.3 -204 |[-419 -26.0
-6.7 -149 -194 | -248 -125 |-30.2 -36.0 |-26.0 -13.6 |-16.1 -20.5 |-41.7 -25.8
-6.6 -13.9 -194 | -25.8 -12.8 |-29.8 -36.0 |-269 -140 |-150 -20.6 |-40.8 -25.7
-6.5 -129 -19.2 | -25.8 -13.3 |-29.6 -36.0 |-27.0 -144 |-141 -20.3 [-39.5 -25.6
-6.4 -119 -185 |-25.0 -13.8 |-29.7 -36.3 |-26.1 -15.0 |-13.1 -19.7 [-38.1 -25.6
-6.3 -109 -17.7 | -235 -145 |-29.8 -36.7 |-247 -156 |-12.1 -188 |[-36.9 -25.6
-6.2 -9.9 -16.6 |-21.9 -152 |(-30.0 -37.2 |(-23.1 -16.3 |-11.1 -17.7 |-359 -258
-6.1 9.1 -15.4 | -20.6 -16.0 |-30.3 -37.8 |-21.7 -17.2 |[-10.2 -16.6 |-35.0 -26.0
-6.0 -8.3 -145 | -19.3 -16.8 |-30.7 -38.6 |[-20.5 -18.0 |-9.5 -15.7 | -344 -26.4
-5.9 -7.8 -13.7 | -182 -176 |-31.0 -39.6 |-194 -188 |-9.0 -149 | -33.9 -26.9
-5.8 -7.5 -13.2 | -17.3 -18.2 |-31.5 -410 |-185 -194 |-8.7 -14.4 | -33.6 -275
-5.7 -7.4 -13.0 | -16.7 -185 |-32.2 -434 |[-178 -19.7 |-8.6 -14.2 | -335 -28.6
-5.6 -7.6 -129 |-16.2 -185 |-33.1 -464 |[-173 -19.7 |-8.8 -14.0 | -335 -29.6
-5.5 -8.0 -129 |-159 -183 |-343 -494 |[-171 -194 |-9.1 -14.1 | -33.6 -31.1
-5.4 -8.5 -13.2 | -15.8 -18.0 |-358 -48.0 |[-16.9 -19.1 |-9.7 -14.3 | -33.8 -32.9
-5.3 -9.2 -13.6 | -15.8 -17.8 |-376 -43.7 |[-17.0 -189 |[-103 -148 |-34.0 -35.1
-5.2 -10.0 -143 |-16.0 -17.9 |-39.8 -40.7 |-17.2 -19.0 |-11.2 -155 |[-34.3 -38.0
5.1 -11.1 -155 |-16.1 -183 |-422 -385 |-17.3 -194 |[-12.2 -16.6 |-345 -40.3
-5.0 -12.3 -17.3 | -16.1 -19.1 |-44.7 -36.8 |-17.3 -20.2 |-13.4 -184 |[-34.7 -42.0
-4.9 -14.1 -21.3 | -15.8 -20.6 |-46.7 -353 |-169 -21.8 |-153 -224 |[-34.7 -40.9
-4.8 -16.4 -26.9 |-15.1 -22.8 |-447 -339 |[-16.2 -239 [-176 -28.0 |-34.6 -40.1
-4.7 -17.8 -27.3 | -14.1 -26.8 |-40.8 -32.7 |-152 -279 [-19.0 -285 |[-34.3 -38.6
-4.6 -16.2 -18.2 |-13.0 -30.0 |-37.7 -31.7 |-142 -312 |-174 -194 |-340 -37.1
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Skew 30 Skew 60

offaxis | AloNg the | Perpendicular Along the | Perpendicular

Angle GSO to the GSO Cross Pol GSO to the GSO Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
-4.5 -13.7 -14.0 |-119 -26.8 |-354 -309 |-13.0 -28.0 |-148 -152 |[-335 -35.9
-4.4 -11.6 -11.5 |-10.7 -22.1 |-33.8 -304 |-119 -232 |-128 -12.7 |-33.1 -34.7
-4.3 -10.3  -9.9 -9.6 -18.1 | -32.8 -30.0 |-10.8 -19.3 |-11.4 -11.1 |-325 -33.7
-4.2 -9.6 -9.0 -8.6 -15.0 | -324 -29.9 | -9.8 -16.2 | -10.7 -10.1 |-32.0 -32.6
-4.1 9.1 -8.3 -7.7 -12.7 |-32.2 -299 |-8.8 -13.9 | -10.3 -94 -31.4 -31.8
-4.0 -8.9 -7.7 -6.8 -10.7 | -32.3 -29.9 | -8.0 -11.9 | -10.1 -8.9 -30.7 -31.1
-3.9 -8.9 -7.4 -6.1 -9.2 -32.7 -30.1 | -7.3 -10.3 | -10.1 -8.6 -30.1 -305
-3.8 -9.2 -7.4 -5.5 -7.8 -33.4 -304 | -6.7 -9.0 -10.3 -85 -29.5 -30.1
-3.7 -9.6 -7.6 -5.1 -6.7 -34.6 -30.7 | -6.3 -7.9 -10.8 -8.8 -28.9 -29.8
-3.6 -105 -8.2 -4.8 -5.8 -36.5 -31.2 | -5.9 -7.0 -11.7 -94 -28.3 -295
-3.5 -11.9 -94 -4.7 -5.1 -40.0 -31.9 | -5.9 -6.3 -13.0 -10.5 | -27.8 -29.3
-3.4 -13.9 -11.8 | -4.9 -4.6 -52.0 -32.7 | -6.0 -5.7 -15.1 -129 | -27.3 -29.3
-3.3 -145 -17.0 | -5.2 -4.2 -442 -33.2 | -6.4 -5.3 -15.7 -18.2 | -27.0 -29.2
-3.2 -11.9 -27.1 | -6.1 -3.9 -355 -33.1 |-7.2 -5.1 -13.1  -28.2 | -26.7 -29.1
-3.1 -8.4 -15.4 | -75 -3.7 -30.7 -32.1 | -8.6 -4.9 -9.6 -16.6 | -26.5 -28.9
-3.0 -5.6 -9.7 -9.9 -3.5 275 -30.7 | -11.1 -4.7 -6.8 -109 | -26.5 -28.6
-2.9 -3.6 -6.5 -135 -3.3 -256.3 -295 |-146 -45 -4.8 -7.6 -26.5 -28.2
-2.8 -2.3 -4.4 -18.0 -2.8 -23.7 -285 |-19.2 -4.0 -3.5 -5.6 -26.5 -27.7
-2.7 -1.6 -3.1 -176  -2.2 -22.7 -27.9 |-18.7 -34 -2.7 -4.3 -26.4  -27.1
-2.6 -1.1 -2.0 -11.2  -1.3 -21.9 -275 |-124 -25 2.2 -3.2 -26.1 -26.3
-2.5 -0.7 -1.0 -6.5 -0.3 -21.1 -27.0 | -7.6 -1.4 -1.9 2.1 -25.6 -255
2.4 -0.5 -0.1 3.1 0.9 -20.5 -26.6 | -4.3 -0.2 -1.7 -1.3 -24.8 -24.7
-2.3 -0.6 0.5 -0.6 2.1 -20.1 -26.3 | -1.7 1.0 -1.7 -0.7 -23.8 -23.8
2.2 -0.9 0.8 14 3.3 -19.9 -26.2 | 0.3 2.2 2.1 -0.4 -22.7 -23.0
2.1 -1.7 0.8 3.1 4.4 -19.9 -26.4 |19 3.3 -2.9 -0.4 215 -22.1
-2.0 -3.4 0.5 4.5 5.5 -20.3 -26.9 | 34 4.4 -4.5 -0.7 -20.3 -21.3
-1.9 -6.6 -0.1 5.8 6.6 -21.0 -27.7 |47 5.4 -7.8 -1.3 -19.1  -205
-1.8 -13.6  -0.7 7.1 7.6 -22.0 -28.4 |59 6.4 -147 -1.8 -18.0 -19.7
-1.7 -12.1  -05 8.2 8.6 -22.8 -28.1 |70 7.4 -13.2  -1.7 -16.8 -18.9
-1.6 -5.3 0.6 9.3 9.6 -22.7 -26.6 |81 8.4 -6.5 -0.5 -15.7 -18.0
-1.5 -0.1 2.4 103 105 |-21.3 -244 (9.1 9.3 -1.3 1.3 -146 -17.2
-1.4 3.2 4.4 11.2 113 |[-193 -222 (100 102 (20 3.2 -13.6 -16.4
-1.3 5.6 6.1 120 121 |-17.3 -204 (108 109 (44 5.0 -12.7 -15.7
-1.2 7.4 7.7 127 128 |-155 -188 [115 116 (6.2 6.5 -11.8 -15.1
-1.1 8.9 9.1 134 134 |[-139 -174 [(122 123 (7.8 7.9 -11.0 -14.4
-1.0 104 104 | 139 140 |-124 -160 (128 128 [9.2 9.2 -10.4 -13.9
-0.9 116 117 | 144 145 |(-110 -148 (133 133 (105 105 |-9.7 -13.4
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Skew 30 Skew 60

offaxis | AloNg the | Perpendicular Along the | Perpendicular

Angle GSO to the GSO Cross Pol GSO to the GSO Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
-0.8 128 128 | 148 149 |-9.8 -13.7 | 13.7 137 |116 116 |-9.2 -13.1
-0.7 13.7 137 |152 152 |-8.8 -12.8 | 140 140 |126 126 |-8.7 -12.7
-0.6 145 145 |155 155 |-7.9 -12.0 | 143 143 |133 133 |[-84 -12.4
-0.5 151 151 | 157 157 |-7.2 -11.4 | 145 145 |139 139 |-8.0 -12.2
-0.4 156 155 |159 159 |-6.7 -11.0 | 147 147 | 144 144 |-7.7 -12.0
-0.3 158 158 |16.0 16.0 |-6.4 -10.8 | 149 149 |147 147 |-75 -11.9
-0.2 16.1 160 |16.1 16.1 |-6.1 -106 | 150 150 |149 149 |-7.3 -11.8
-0.1 16.2 16.2 |16.2 16.2 |-6.0 -10.6 | 150 150 |150 150 |-7.2 -11.8
0.0 16.2 16.2 |16.2 16.2 |-59 -106 | 151 151 |151 151 |-71 -11.8
0.1 16.2 16.2 |16.2 16.2 |-59 -10.7 | 150 150 |150 150 |-7.0 -11.8
0.2 16.1 161 |16.2 16.2 |-6.0 -109 | 150 150 |149 149 |-7.0 -11.8
0.3 159 159 |16.1 16.1 |-6.2 -11.2 | 149 149 |147 147 |-7.0 -11.9
0.4 156 155 |159 159 |-65 -11.6 | 148 148 |144 144 |-71 -12.1
0.5 151 150 |158 157 |-7.0 -122 | 146 146 |140 139 |-7.2 -12.2
0.6 145 144 |156 155 |-7.7 -13.1 | 144 143 |133 132 |[-7.4 -12.4
0.7 137 135 | 153 152 |-8.6 -14.1 | 141 140 |125 123 |-7.6 -12.7
0.8 127 125 | 149 148 |-9.6 -153 | 13.7 137 |116 114 |-8.0 -13.0
0.9 116 114 |145 144 |-109 -16.8 (133 132 |[105 102 |-84 -13.4
1.0 104 101 | 140 139 |[-12.2 -184 (128 127 [9.2 9.0 -8.8 -13.8
11 9.1 8.8 134 133 |[-137 -203 [122 121 (7.9 7.7 -9.4 -14.3
1.2 7.7 7.4 127 126 |-154 -225 (115 114 (6.5 6.2 -10.0 -14.9
1.3 5.9 5.7 120 118 |-174 -254 (10.8 10.7 |47 4.5 -10.7 -155
14 35 3.7 11.2 110 |-20.0 -29.8 [10.0 9.9 2.4 2.6 -11.5 -16.2
15 0.4 1.7 103 10.2 |-230 -38.3 [9.1 9.0 -0.7 0.6 -12.4  -16.9
1.6 -4.0 0.2 9.3 9.2 -25.4 -425 |81 8.0 -5.2 -1.0 -13.4  -17.7
1.7 -11.2 -0.3 8.2 8.2 -25.0 -326 |71 7.0 -12.4  -15 -14.4  -185
1.8 -13.4 0.1 7.1 7.2 -23.2 -28.7 |59 6.0 -146 -1.0 -155 -19.3
1.9 -8.2 0.8 5.9 6.1 -21.6  -26.7 | 4.7 4.9 -9.4 -0.4 -16.6 -20.2
2.0 -5.0 13 4.6 4.9 -20.6 -25.7 | 35 3.8 -6.1 0.1 -179 -21.1
2.1 -3.2 15 3.1 3.7 -20.0 -253 |19 25 -4.4 0.4 -19.3  -22.2
2.2 -2.3 15 1.2 2.4 -19.8 -25.4 | 0.1 1.2 -3.5 0.3 -21.0 -23.6
2.3 -1.8 1.2 -1.1 1.1 -19.9 -25.7 | -2.2 -0.1 -3.0 0.1 -229 -25.1
2.4 -1.7 0.7 -3.8 -0.1 -20.2 -26.4 | -4.9 -1.2 -2.9 -0.4 -25.0 -26.9
25 -1.9 0.1 -7.6 -0.9 -20.6 -27.2 | -8.8 -2.0 3.1 -1.1 -26.9 -29.0
2.6 -2.3 -0.8 -123  -1.1 -21.2 -282 |-134 -23 -3.4 -1.9 -27.9 -31.0
2.7 -2.8 -1.8 -16.4  -1.1 -22.0 -294 |-176 -2.2 -4.0 -3.0 -27.8 -31.7
2.8 -3.9 -3.5 -12.8  -0.7 -23.1 -315 |-140 -1.9 -5.0 -4.6 -26.5 -30.8
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Skew 30 Skew 60

offaxis | AloNg the | Perpendicular Along the | Perpendicular

Angle GSO to the GSO Cross Pol GSO to the GSO Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
2.9 -5.7 -6.0 9.1 -0.3 -25.0 -35.2 |-10.3 -14 -6.8 -7.1 -25.1  -29.1
3.0 -8.3 -9.7 -6.6 0.2 279 -45.1 | -7.8 -1.0 -9.5 -109 | -239 -27.3
3.1 -11.8 -139 | -5.1 0.5 -32.3 -474 | -6.3 -0.6 -13.0 -15.0 | -22.9 -25.8
3.2 -14.7 -135 | -4.1 0.7 -389 -37.3 | -5.3 -0.5 -15.8 -14.7 | -22.3 -24.6
3.3 -14.3 -10.3 | -3.6 0.7 -39.7 -32.6 | -4.7 -0.4 -155 -11.4 | -21.8 -23.8
3.4 -11.9 -7.8 -3.3 0.6 -345 -30.3 | -44 -0.5 -13.1  -9.0 215 -23.1
35 -10.2 -6.5 -3.2 0.4 -31.6 -28.8 | -4.4 -0.8 -11.3 -7.6 -21.4  -22.6
3.6 -8.8 -5.6 -3.3 0.0 -295 -27.8 | -45 -1.2 -9.9 -6.7 -21.3 -22.2
3.7 -7.8 -5.0 -3.6 -0.6 -28.1 -27.0 | -4.7 -1.7 -9.0 -6.2 -21.4  -22.0
3.8 7.1 -4.8 -4.0 -1.2 -27.0 -26.5 |-5.2 2.4 -8.2 -5.9 -21.6 -21.8
3.9 -6.6 -4.7 -4.6 -2.0 -26.2 -26.0 | -5.8 -3.2 -7.8 -5.9 -21.9 -21.8
4.0 -6.5 -4.9 -5.3 -2.9 -25.6 -25.8 | -6.5 -4.1 -7.6 -6.1 222 -21.7
4.1 -6.5 -5.3 -6.2 -3.9 -26.3 -25.6 | -7.3 -5.1 -7.7 -6.4 -22.6 -21.8
4.2 -6.8 -5.8 -7.1 -5.0 -25.1 -25.5 | -8.3 -6.2 -7.9 -7.0 -23.1  -22.0
4.3 -7.4 -6.8 -8.3 -6.2 -256.2 -25.7 | -94 -7.4 -8.6 -8.0 -23.7 -22.2
4.4 -8.5 -8.5 -9.5 -7.5 -256.8 -26.2 | -10.7 -8.7 -9.7 -9.7 243 -22.4
45 -10.2 -109 | -11.0 -89 -26.8 -26.9 |-12.2 -10.0 |-114 -12.0 |-249 -22.7
4.6 -12.1  -145 | -12.7 -10.1 |-28.1 -27.8 |-139 -11.3 |-13.3 -156 |[-25.7 -23.0
4.7 -14.2 -20.5 | -14.8 -11.1 |-29.7 -29.0 |-16.0 -123 |-154 -21.6 |-26.7 -23.6
4.8 -15.8 -294 |-175 -11.7 |-31.6 -30.3 |-187 -129 |-169 -30.5 |[-279 -24.3
4.9 -16.3 -25.6 |-21.0 -11.8 |-33.6 -31.7 |-221 -129 |[-175 -26.8 |[-29.4 -25.3
5.0 -16.1 -20.5 |-254 -115 |-355 -33.0 |-265 -12.7 |-17.2 -21.7 |[-31.2 -26.5
5.1 -15.7 -175 |-29.2 -11.2 |-371 -344 |-30.3 -123 |-169 -187 |[-33.3 -28.1
5.2 -15.1 -16.0 | -275 -10.9 |-384 -359 |-28.7 -121 |-16.3 -17.2 |[-349 -30.0
5.3 -146 -148 |-244 -109 |-394 -373 |[-255 -120 |-158 -16.0 |[-349 -32.1
5.4 -14.1  -14.1 | -222 -11.0 |-39.0 -384 |-234 -121 |-152 -153 |[-334 -33.1
55 -13.6 -13.7 |-209 -11.3 |-384 -39.1 |-221 -125 |-148 -149 |[-31.5 -33.3
5.6 -13.3 -13.7 |-20.2 -11.8 |-37.8 -39.1 |-21.3 -13.0 |-145 -149 |-29.8 -32.2
5.7 -13.1  -139 |-199 -125 |-375 -39.0 |-21.0 -13.7 |-143 -151 |[-283 -30.5
5.8 -13.2 -146 |-199 -134 |-38.0 -389 |-21.0 -146 |-144 -158 |[-27.2 -29.0
5.9 -13.6 -16.0 | -20.1 -145 |-39.9 -39.1 |-21.3 -156 |-14.7 -17.2 |-26.4 -27.7
6.0 -14.2 -18.0 | -20.7 -15.7 |-43.8 -39.6 |-21.8 -16.9 |-154 -19.2 [-25.6 -26.6
6.1 -149 -205 |-215 -17.1 |-511 -40.3 |-22.7 -183 |[-16.0 -21.7 |-25.0 -25.7
6.2 -15.7 -23.1 |-22.6 -18.1 |-50.3 -41.2 |-23.8 -19.3 |-16.8 -24.2 |-245 -249
6.3 -16.4 -242 | -24.1 -18.4 |-446 -422 |-252 -196 |-175 -254 |[-241 -24.3
6.4 -16.9 -245 |-25.7 -17.8 |-39.9 -42.7 |-269 -189 |[-181 -256 |[-23.8 -23.8
6.5 -173 -233 |-27.1 -16.6 |-37.3 -429 |-283 -17.8 |-185 -245 |[-23.6 -235
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Skew 30 Skew 60

offaxis | AloNg the | Perpendicular Along the | Perpendicular

Angle GSO to the GSO Cross Pol GSO to the GSO Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
6.6 -17.4 -225 |-276 -154 |-36.2 -428 |-28.7 -16.6 |-186 -23.7 |-235 -23.2
6.7 -175 -219 |-26.6 -143 |-354 -421 |-278 -155 |[-187 -23.1 [-23.5 -23.0
6.8 -175 -21.6 | -25.0 -13.4 |-34.7 -404 |-26.2 -145 |-187 -22.7 [-23.6 -23.0
6.9 -175 -21.4 |-23.3 -12.6 |-343 -38.6 |-244 -13.7 |-187 -226 |[-23.8 -23.0
7.0 -175 -215 |-21.8 -12.0 |-340 -37.1 |-23.0 -131 |-187 -22.7 |-241 -23.1
7.1 -175 -21.8 | -206 -115 |-33.9 -358 |-21.8 -12.7 |-187 -23.0 |-246 -23.3
7.2 -176 -22.4 |-19.8 -11.3 |-33.9 -34.8 |-21.0 -124 |-187 -235 |[-25.2 -23.6
7.3 -17.6  -23.2 |-19.3 -11.2 |-342 -342 |-205 -124 |[-188 -243 |-259 -24.1
7.4 -17.7 -243 |-19.2 -11.4 |-34.7 -33.8 |-20.3 -125 |[-188 -255 |[-26.8 -24.6
7.5 -17.7 -253 |-19.3 -11.7 |-356 -33.8 |-205 -129 |[-189 -264 |[-279 -254
7.6 -17.8 -26.0 | -19.7 -12.3 |-36.9 -33.7 |-209 -134 |[-189 -27.1 [-293 -264
7.7 -179 -26.1 |-20.3 -13.0 |-38.3 -33.8 |-21.5 -142 |-19.1 -27.3 [-31.0 -275
7.8 -18.1 -25.8 |-21.3 -139 |-40.1 -33.8 |-225 -151 |[-19.3 -27.0 [-33.3 -28.8
7.9 -185 -25.7 | -224 -15.1 |-41.8 -336 |-236 -16.2 |-19.7 -26.8 [-36.1 -30.3
8.0 -19.1 -25.7 | -24.0 -16.4 |-439 -334 |-252 -176 [-20.3 -269 |[-39.8 -32.1
8.1 -20.0 -26.1 |-25.7 -17.9 |-451 -33.3 |-269 -19.1 |-21.2 -27.2 |-43.4 -34.0
8.2 -21.2 -26.5 |-27.8 -19.7 |-46.0 -33.1 |-29.0 -209 |-22.3 -276 |[-43.4 -36.3
8.3 -22.7 -26.7 |-29.8 -21.7 |-46.2 -33.0 |-31.0 -22.8 [-239 -278 [-419 -38.6
8.4 -25.0 -26.2 |-31.3 -239 |-449 -326 |-324 -250 |-26.2 -274 [-39.5 -40.8
8.5 -28.0 -25.2 |-321 -26.4 |-424 -323 |-33.2 -275 [-29.1 -264 |[-376 -425
8.6 -33.6 -23.8 |-32.2 -29.7 |-409 -321 [-333 -309 [-348 -250 |[-36.3 -43.2
8.7 -37.4 -222 |-31.7 -34.0 |-39.7 -319 |-329 -352 [-386 -234 [-353 -42.6
8.8 -34.4 -209 |-304 -42.0 |-38.9 -31.8 [-31.6 -43.1 [-355 -22.0 |-346 -41.2
8.9 -29.8 -19.7 | -28.8 -449 |-39.0 -32.2 |-299 -46.0 |-31.0 -209 |[-34.2 -39.6
9.0 -26.9 -18.7 | -27.2 -347 |-394 -329 |-283 -359 [-281 -199 |[-33.9 -38.0
9.1 -249 -18.0 |-25.6 -30.4 |-40.2 -339 |-26.8 -316 |-26.1 -19.1 |-33.7 -36.8
9.2 -235 -174 |-244 -28.0 |-410 -356 |-25.6 -29.2 |-247 -186 |-33.7 -35.7
9.3 -22.6 -17.2 | -23.4 -26.2 |-414 -376 |-246 -274 |-23.8 -183 |[-33.7 -34.9
9.4 -22.0 -17.1 |-225 -249 |-410 -399 |-236 -26.0 |[-23.2 -183 |[-339 -34.2
9.5 -21.7 -17.2 | -21.8 -23.8 |-40.3 -42.0 |-23.0 -25.0 |-228 -184 |[-34.1 -33.8
9.6 -215 -175 |-21.3 -23.0 |-395 -43.1 |-225 -242 |-22.7 -187 |[-344 -335
9.7 -215 -18.0 | -20.9 -225 |-38.8 -42.7 |-221 -23.7 |-22.7 -19.2 [-348 -335
9.8 -21.7 -188 |-206 -22.1 |-38.2 -41.2 |-21.8 -233 [-229 -20.0 |[-353 -335
9.9 -22.1 -199 |-205 -22.0 |-37.6 -39.3 |-21.7 -231 |-23.2 -21.0 |[-359 -33.8
10.0 -224 -21.1 |-205 -22.0 |-371 -374 |-21.7 -231 |[-236 -223 |-36.7 -34.2
15.0 -40.9 -27.7 | -27.6 -43.1 |-33.4 -37.9 |-28.7 -443 |-420 -289 |[-34.0 -35.8
20.0 -256.3 -324 |-235 -225 |-39.9 -355 |-247 -23.7 |-265 -335 [-38.7 -34.9
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Skew 30 Skew 60

offaxis | AloNg the | Perpendicular Along the | Perpendicular

Angle GSO to the GSO Cross Pol GSO to the GSO Cross Pol
(deg) | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol | V-Pol H-Pol
25.0 -319 -279 |-335 -254 |-355 -31.1 |-347 -26.6 [-33.1 -29.1 |(-32.8 -45.6
30.0 -37.2 -34.2 | -295 -419 |-444 -48.0 |-30.7 -43.1 |-384 -354 |[-47.4 -48.3
35.0 -25.4 -293 |-384 -36.3 |-39.8 -456 [-39.6 -374 [-265 -30.4 |-33.1 -48.2
40.0 -35.3 -34.7 |-30.8 -25.1 |-38.3 -40.0 |-32.0 -26.3 |[-36.5 -359 |[-31.3 -35.8
45.0 -379 -433 | -345 -348 |-418 -386 |-356 -36.0 [-39.1 -444 |[-43.7 -39.0
50.0 -21.4 -319 |-334 -38.7 |-304 -376 |-345 -39.8 [-226 -33.1 |[-353 -40.5
55.0 -35.2 -40.1 | -38.0 -39.0 |-453 -421 [-39.1 -40.2 |[-36.3 -41.2 |-37.7 -44.2
60.0 -43.1 -45.6 | -47.1 -37.1 |-452 -404 |-48.2 -38.2 |-443 -46.7 |-454 -42.8
65.0 -39.8 -39.7 | -435 -39.6 |-449 -445 |-447 -40.7 |-409 -409 |-40.3 -447
70.0 -45.1 -44.3 | -49.8 -38.5 |-48.7 -40.0 |-509 -39.7 |-46.2 -454 |-446 -48.2
75.0 -42.3 -46.2 | -45.3 -36.6 |-445 -47.8 |-465 -37.7 |-435 -474 |[-51.2 -424
80.0 -54.0 -55.3 | -46.8 -415 |-53.4 -52.8 |-48.0 -42.7 |-55.2 -56.5 [-52.2 -47.0
85.0 -61.3 -56.6 |-53.6 -50.4 |-59.1 -57.6 |-54.8 -515 [-625 -57.7 [-58.9 -57.0
89.0 -67.0 -61.8 |-64.0 -62.0 |-649 -639 |-651 -63.1 |[-68.2 -629 [-70.7 -66.9
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EXHIBIT E. Radiation Hazard Assessment

This report provides an analysis of the non-ionizing radiation levels for the AURA LE
antenna. This report is developed in accordance with the prediction methods contained
in OET Bulletin No. 65, Evaluating Compliance with FCC Guidelines for Human
Exposure to Radio Frequency Electromagnetic Fields, Edition 97-01.

Bulletin No. 65 specifies that there are two separate tiers of exposure limits that are
dependent on the situation in which the exposure takes place and/or the status of the
individuals who are subject to the exposure:

e General Population/Uncontrolled Environment and

e Controlled Environment, where the general population does not have access.

The maximum level of non-ionizing radiation to which individuals may be exposed is
limited to a power density level of:
e 5 milliwatts per square centimeter (5 mW/cm?) averaged over any 6 minute
period in a controlled environment, and
e 1 milliwatt per square centimeter (1 mW/cm?) averaged over any 30 minute
period in an uncontrolled environment.

In the normal range of transmit powers for satellite antennas, the power densities at or
around the antenna surface are expected to exceed safe levels. This area will not be
accessible to the general public.

Operators and technicians will receive training specifying this area as a high exposure

area. Procedures will be established to ensure that all transmitters are turned off before
this area may be accessed by operators, maintenance or other authorized personnel.
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Near Field Exposure

The AURA LE antenna potentially exceeds MPE Ilimits in the near field within the
rectangular volume directly in front of the panels (7.0 mW/cm?). For this calculation, it
was assumed that all 10 watts from each SSPA module are uniformly distributed across
the surface area of the panel. There are two SSPA modules, one for each antenna
panel. This is a reasonable assumption for a flat panel waveguide fed phased array with
minimal sidelobe tapering.

The extent of the near field region is defined by the following
R, =D?/(41)

= 9.2 meters
Where D is the width of the panel (0.88 meters)

The maximum power density in the Near Field can be determined by the following
equation:

Si =Pal A

=6.8 mW/ cm?

Where A is the surface area of the panel and P is the power available from the SSPA.
In normal operation, this antenna is mounted on a fuselage top with the main beam
pointed toward the sky at a minimum elevation angle of 10 degrees such that human
exposure in the near field is not possible. Furthermore, normal TDMA operation uses a
duty cycle of 10% or less, reducing maximum near field exposure by an order of
magnitude to 0.7 mW/cm?.

In normal operation, the transmitter is turned off or muted below 10,000 feet altitude.
Clearly the general public will not be able to be in the path of a transmitting antenna.

On the ground, operation of the transmitter may be required for maintenance or testing.
A manual override switch will allow ground personnel to enable the transmitter when the
altitude is below 10,000 feet. This is a controlled environment. Personnel must be
trained in the safe operation of the transmitter.

Additionally, any blockage in the near field (human or otherwise) will cause the
transmitter to be disabled within seconds as the system does not transmit unless it can
receive the downlink carrier from the satellite. Therefore, prolonged exposure in the
near field is not possible in normal operation.
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Far Field Exposure (in main beam)
R, =0.60D*/ 2
=22m

Sff = PEIRP /(477Rf2f )
=1.0 mW/ cm?

At a distance of 22 meters, the power density of the AURA LE is 1.0 mW/cm?, which is
within the limits of General Population/Uncontrolled Exposure (MPE) even in the
direction of the main beam of the antenna.

Maximum far field exposure to humans would be due to a sidelobe which is at least 15
dB below the main beam. The exposure to humans would be less than 0.032 mW/cm?.

Transition Region Exposure (in main beam)

At a distance of 13 m from the antenna, maximum exposure in the main beam is 5
mW/cm?. This assumes that PFD decreases linearly from the near to the far field.

Exposure to personnel located below antenna height

The antenna will be mounted at a height above personnel. In this case, the worst case
exposure is due to the first elevation sidelobe at a level of -15 dB. For the AURA LE
antenna, the far field distance in the elevation plane is approximately 0.8 meters.

The 5 mW/cm? threshold is reached at a distance of 1.8 meters and the 1 mW/cm?
threshold is reached at a distance of 4.0 m.

Observing the safe radius distance noted above during transmit operations will ensure
that the threshold will not be exceeded.
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Table 1: Parameters Used for Determining PFD (AURA LE)

Antenna

Width 34,7 in 0.88 m

Height £.6in 0.17 m

Surface Area 0,148 m?
Frequency 14250 MHz
Wavelength (Lambda) 0.0211 m
Transmit Power Pscpa 10 W
Transmit Power 10 diBw
Antenna Gain G 38 dBi
EIRF Pere 48 dBw

MNear Field (Azimuth)
Boundary D4 lambda) 9.2 m
Power Density Pocpal 6.8 mw, /cm?

Far Field {(Azimuth)

Boundary 0,607 lambda 22 m
Power Density Pered LARIRY) 1.0 mW/cm?
Side Lobe Level -15 dB
Power Density Peiee/ (4piR3) 0.032 mW,/tm?

Transition Region {Azimuth)
Safe Distance 13 m

Power Density linear interpolation 5.0 mw,/cm?

Far Field (Elevation)

Boundary 0,607 ambda 08 m
Power Density Pered LAPIRY) 782.7 mw/tm’
Elevation Side Lobe Level -15 dp
Power Density Peie/ (4piR3) 24,8 m¥W/om?

Safe Distance - Main beam

Safe Distance 22.0m
Power Density Peiee/ (4piR3) 1.0 mW,/cm?
Safe Distance 10 m
Power Density Pered LAPIRY) 5.0 mw/iem®

safe Distance - in Sidelobe

Safe Distance 1.8 m
Power Density e/ L ApiRY) 5.0 mw,/tm?
Safe Distance 4 m
Power Density Pered LARIRY) 1.0 mw/cm?

filename: radigtion_wQ1.xlsx
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Conclusions

The worse-case radiation hazards exist along the main beam axis. In the case of the
maintenance, it is highly unlikely that the antenna axis will be aligned with any
uncontrolled area since maintenance will be carefully monitored and limited in time and
transmit operations will only be conducted with a clear field of view towards the serving
satellite. In this case, the safety radius where the General Population/Uncontrolled
Exposure limits are satisfied is 4 meters.

Commissioning and testing of the AURA LE antenna will only be conducted by trained
personnel in a controlled environment. By maintaining a safety radius of 22 meters
during transmit operations, it can be guaranteed that the General
Population/Uncontrolled Exposure limits will not be exceeded under any test conditions.

Panasonic shall take all reasonable and customary measures to prevent human
exposure to harmful non-ionizing radiation exceeding the maximum permissible
exposure limits in Section 1.1310 of the Commission’s rules, 47 C.F.R. § 1.1310. The
exterior surface of the antenna shall be prominently marked with a warning of the
potential for exposure to high levels of radiofrequency energy.
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