Exhibit A

Non-Compliant Earth Station Antenna, Uplink EIRP Density, and Protection from Interference

In this application, GCl Communication Corp (GCl) proposes to employ the four (4) Ku-band earth station
antennas that have been recognized as non-compliant with the antenna performance standards defined
in 47 C.F.R. Ch. 1 §25.209. Per the instructions set forth in the FCC International Bureau Public Notice
DA 09-425 (“International Bureau Establishes Website For List Of Previously Approved Non-Routine
Earth Station Antennas”), GCI cites the following non-routine earth station applications to serve as a
reference for three of these non-compliant antennas that are listed in this GCl application:

Antenna Manufacturer / Size #1: Prodelin / 0.95m

Antenna Model Number #1: 1951

Reference Application File Number #1: SES-MOD-20060321-00478
Reference Call Sign #1: E000658

Reference Licensee Name #1: MCI Communication Services, Inc.
Antenna Manufacturer / Size #1: Andrew / Channel Master / Skyware Global / 0.96m
Antenna Model Number #1: Type 960 / 961

Reference Application File Number #1: SES-MOD-20060321-00478
Reference Call Sign #1: E000658

Reference Licensee Name #1: MCI Communication Services, Inc.
Antenna Manufacturer #2: Norsat / 1.0m

Antenna Model Number #2: Newslink 3200

Reference Application File Number #2: SES-LIC-20060119-00068
Reference Call Sign #2: E060015

Reference Licensee Name #2: Alaska Broadcasting Company Inc.

As presented in the FCC license associated with Call Sign E000658 (noted above), GCI will operate the
0.95m earth station associated with its” application (Prodelin 1951) at a level 4.0 dB below the maximum
power density into the antenna defined in 47 C.F.R. Ch. 1 §25.212(c)(2). As such, the maximum power
density into the antenna flange will not exceed -18.0 dBW/4kHz (calculated as: -14.0 dBW/4kHz — 4.0 dB
=-18.0 dBW/4kHz) and the maximum carrier EIRP density will not exceed 23.2 dBW/4kHz (calculated as:
41.2 dBi— 18.0 dBW/4kHz = 23.2 dBW/4 kHz).

As presented in the FCC license associated with Call Sign E000658 (noted above), GCI will operate the
0.96m earth station associated with its” application (Andrew / Channel Master / Skyware Global Type
960 / 961) at a level 0.0 dB below the maximum power density into the antenna defined in 47 C.F.R. Ch.
1 §25.212(c)(2). As such, the maximum power density into the antenna flange will not exceed -14.0
dBW/4kHz (calculated as: -14.0 dBW/4kHz — 0.0 dB = -14.0 dBW/4kHz) and the maximum carrier EIRP
density will not exceed 27.2 dBW/4kHz (calculated as: 41.2 dBi — 14.0 dBW/4kHz = 27.2 dBW/4 kHz).

As presented in the FCC license associated with Call Sign E060015 (noted above), GCI will operate the
1.0m earth station associated with its’ application (Norsat 3200) at a level 5.3 dB below the maximum
power density into the antenna defined in 47 C.F.R. Ch. 1 §25.212(c). As such, the maximum power



density into the antenna flange will not exceed -19.3 dBW/4kHz (calculated as: -14.0 dBW/4kHz — 5.3 dB
=-19.3 dBW/4kHz) and the maximum carrier EIRP density will not exceed 22.7 dBW/4kHz (calculated as:
42.0 dBi—19.3 dBW/4kHz = 22.7 dBW/4 kHz).

Additionally, GCI desires to license a GD Satcom 1.2 QDMA 1.2m Ku-band earth station antenna. This
antenna is also non-compliant with the antenna performance standards defined in 47 C.F.R. Ch. 1
§25.209, but it has not yet been listed on the FCC website specified above. As such, GCl is attaching a
technical performance report from the manufacturer indicating the non-compliant nature of the
antenna and a complete set of antenna plots. As presented in the GD Satcom technical performance
report, GCI will operate the 1.2m GD Satcom 1.2 QDMA Ku-band earth station at a level 1.3 dB below
the maximum power density into the antenna defined in 47 C.F.R. Ch. 1 §25.212(c)(2). As such, the
maximum power density into the antenna flange will not exceed -15.3 dBW/4kHz (calculated as: -14.0
dBW/4kHz — 1.3 dB = -15.3 dBW/4kHz) and the maximum carrier EIRP density will not exceed 28.3
dBW/4kHz (calculated as: 43.6 dBi— 15.3 dBW/4kHz = 28.3 dBW/4 kHz).

Lastly, GCI understands that it is not protected from interference which may result from the
aforementioned antennas main lobe and/or side lobe performance characteristics. As such, GCI will
only seek protection to the level associated with an antenna meeting the performance standards
defined in 47 C.F.R. Ch. 1 §25.209.



Fly-Away Antenna Power Input Restrictions

Approach:

Input Data

13

Formula

Tim Shroyer General Dynamics C4 Systems
5-Apr-06

FCC Regulations provide for a maximum Input Power Density of -14 dBW/4kHz for a "compliant” antenna

"Compliant” means compliant with FCC Regulation 25.209

There are two alternative methods to secure an FCC license for an antenna which is not "compliant” those
are:
25.225 c(1) Reduce the Input Power Density by that amount by which the 25.209 pattern is
exceeded
25.220 c(2) Secure waivers from satellite operators adjacent to the satellite being used
concurring that interference is not an issue

This analysis will consider the "Excess" sidelobe energy and from that calculate the permitted Maximum
Input Power Density

dB = Amount of pattern maximum excess of compliant pattern (in dB units)
Pomax = -14+ 1.3 dBW/4kHz = -15.3 dBW/4kHz
Pinput = Maximum Total Input Power
BW = Occupied Bandwidth
Pomaxiinear = 10xantilog ( Ppwmax - Excursion ) Watts/4 kHz
Pomax Linear = 0.029512092 Watts/4 kHz
= 7.37802E-06 Watts/Hz
Pinput = (Powmax Linearin vz X BW in Hz)

If antenna were compliant with 25.209, values would be:
Pomax Linear = 0.039810717 Watts/4 kHz
= 9.95268E-06 Watts/Hz



Calculation Table

Compliant Ant.  Maximum Maximum

BW (MHz) Power (Watts) Power (Watts) Power (dBW)
0.1 1.00 0.74 -1.32
0.2 1.99 1.48 1.69
0.3 2.99 2.21 3.45
0.4 3.98 2.95 4.70
0.5 4.98 3.69 5.67
0.6 5.97 4.43 6.46
0.7 6.97 5.16 7.13
0.8 7.96 5.90 7.71
0.9 8.96 6.64 8.22
1 9.95 7.38 8.68
1.1 10.95 8.12 9.09
1.2 11.94 8.85 9.47
1.3 12.94 9.59 9.82
14 13.93 10.33 10.14
15 14.93 11.07 10.44
1.6 15.92 11.80 10.72
1.7 16.92 12.54 10.98
1.8 17.91 13.28 11.23
1.9 18.91 14.02 11.47
2 19.91 14.76 11.69
2.1 20.90 15.49 11.90
2.2 21.90 16.23 12.10
2.3 22.89 16.97 12.30
24 23.89 17.71 12.48
25 24.88 18.45 12.66
2.6 25.88 19.18 12.83
2.7 26.87 19.92 12.99
2.8 27.87 20.66 13.15
2.9 28.86 21.40 13.30
3 29.86 22.13 13.45
3.1 30.85 22.87 13.59
3.2 31.85 23.61 13.73
3.3 32.84 24.35 13.86
34 33.84 25.09 13.99
35 34.83 25.82 14.12
3.6 35.83 26.56 14.24
3.7 36.82 27.30 14.36
3.8 37.82 28.04 14.48
3.9 38.82 28.77 14.59
4 39.81 29.51 14.70
4.1 40.81 30.25 14.81
4.2 41.80 30.99 14.91
4.3 42.80 31.73 15.01
4.4 43.79 32.46 15.11
45 44.79 33.20 15.21
4.6 45.78 33.94 15.31
4.7 46.78 34.68 15.40
4.8 47.77 35.41 15.49
4.9 48.77 36.15 15.58
5 49.76 36.89 15.67
5.1 50.76 37.63 15.76
5.2 51.75 38.37 15.84
5.3 52.75 39.10 15.92

54 53.74 39.84 16.00
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INTRODUCTION
The test data presented in this report represents an evaluation of a 1.2 meter Ku, QDMA reflector
system. The tests were conducted on the VertexRSI Test Range in accordance with a custom test plan.

This report shows the antenna’s performance for Co-pol side lobe suppression, on axis cross polarization
isolation, antenna noise temperature, and antenna gain using the pattern integration method.

Job No.; C6038 FT No: 7032 Test Engineer: Zukowski, Werner

Zukowski, Werner 08/01/07 | Davisson, Richard 08/01/07 | Pollard, Alan B. 08/01/07

IAV6E > Y 75 3/%7

VertexRSI Antenna Products Division Kilgore, Texas Facility
2600 N. Longview St., Kilgore, TX 75662-6842 Range Test Report




DATA REDUCTION FORMULAS
1. System Noise Temperature:

Ts=[Ta+ (Tua+T]/Y'  (K)
where: T, = system noise temperature in degrees K
T = hot load temperature in degrees K
Tina = LNA noise temperature in degrees K
T; = sum of noise temperature contributions of device(s) installed
between feed flange and LNA in degrees K

2.Y'=10exp (Y4s/10)
3.G/Ts:

Ts(dB) = 10 LOG(Ty)
Where: T = System noise temp.(°K)

4. G/T{(dB/°K) = G - T, (dB)
5. Antenna Gain:
Gy =10 LOG[(G3+G10)/2]-L,—,“5 -L¢

G3 =31,000/(az 3a8) (el 3a8)
G10=91,000/(a 10a8){e1 100B)

where: 4z 3qp = (cosine corrected) Azimuth Half Power Beamwidth, degrees
¢ 3¢5 = Elevation Half Power Beamwidth, degrees
az 10¢8 = (cosine corrected) Azimuth Beamwidth @ -10dB, degrees
¢l 10s = Elevation Beamwidth @ -10dB, degrees
Lms = Reflector Surface Accuracy Loss, dB
Lims = 4.92E%F*
E = RMS Surface Accuracy of Reflector, inches
F = Frequency, GHz
L¢=Feed Insertion Loss, dB

6. Azimuth Angle Corrected for Elevation Angle:

Az =2 SIN [SIN(Az/2)COS El]
Where: Az = Angle from 0° on axis




DATA REDUCTION FORMULAS CONTINUED

7. Sidelobe Envelope Specification: FCC

For Angle A from 1 degree to 7 degrees 29-25 log(A)
For Angle A from 7 to 9.2 degrees -8 dBi

For Angle A from 9.2 to 48 degrees 32-25 log(A)
For Angle A from 48 to 180 degrees -10 dBi

8. G/T : by Carrier to Noise Method

G/T dB/°K =

C/No a1 - 228.6 - Satellite EIRPasw + Path Lossas + Aspect Correctionss
9. C/MNo=

C+N/N - 2,5dB + 10 Jogio (NBW)




SUMMARY OF ANTENNA PERFORMANCE:

On-axis cross-pol isolation

Frequency (MHz): 10700 11725 12750 13750 14125 14500
Measured (dBi):
HORZ
AZ ok R *E KR ok 60.14 37.56 43.29
EL ok xx *x RE HE R 72.10 38.45 45.56
VERT
AZ 56.28 4422 51.14 Tk Sk ok bk ok ok
EL 54.88 45.13 50.38 *k xE Rk Bk kE
Spec. (dBi): Rx/Tx 35 dB on axis

Antenna Gain (Integration)

Frequency (MHz). 10700 11725 12750 13750 14125 14500
Measured (dBi):

HORZ xR ok kE ok kx 45.40 45.89 46.02

VERT 42.85 43.83 44.31] R R R ¥k RE
Spec. (dBi): 41.20 41.60 42.20 43.20 43.60 43.70

Measurement accuracy estimated at +/- 0.2 dBi




Model.......cccooee.. 1.2 QDMA

vertex RS_!& Location............... Test Range

SENERAL DYNAMICS Weather Heavy Cloudy

¥ =

Customer................. GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-20-2007 at 180640 Spacecraft........... Short Range
Job Number............. C0038 Transponder........

RX...VERT Polarization...Gain by Beamwidth...10.700 GHz
Spec. Gain (dBi): || 41.200
AZ Pattern Calculated Gain (dB): | 43.21
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The Y¥-scate is power level (dB) relative to beam center; the X -scale is angle (degrees, AZ cosine comected) refative to beam center.

Gain by Beamwidth dBi = 10 log[ ({3dB factor / (AZ 3dB BW* EL 3dB BWY) + (10dB factor / (AZ 10dB BW* EL 10dB BW))) / 2 ]
- Feed Loss dB - 4,923(RMS inches * Freq GHz}?

[SA Freq (Hz)=10700000192, AZ rate (degis)=1.291, EL rale (deg/s)=0.832, RBW {Hz}=30, VBW (Hz)=10

AZ Co-pol File % 070720 190640 COD38 RC-5-VA-10.700.txt The calcutaled gain is greater than the specified gain by 2.01 dB.
EL Co-pol File % 070720 190739 CO038 RC-5-VE-10.700.txt
Test Frequency (GHz) 10.700000192 AZ 3dB BW {deg) 1.3675 # Points Displayed ; 3862
AZ Ref. Level (dBm) -12.94 AZ 1048 BW (deg) 2.3793
Feed Loss (dB} 0.55 AZ 154B BW (deg) 2 9345
RMS (in.) 0.920 EL 3dB BW (deg) 0.8955 .
Azimuth (deg) § 181,000 EL 10dB BW (deg) | 15453 348 Factor [ 31000 | o
Elevation (deg) g 12.000 EL 15dB BW (deg) 1.8114 1048 Factor 91000 | sp129 PACK




Model......coeeeeene. 1.2 QDMA

Vel'tex RSIQ Location............... TestRange

s

GENERAL DYNAMICS Weather............. Heavy Cloudy
Customer................. GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-20-2007 at 184707 Spacecraft........... Short Range
Job Number............. C0038 Transponder........

RX...VERT Polarization...Gain by Integration...10.700 GHz
Spec. Gain (dBi); ’ 41.200
AZ Pattern Calculated Gain {dB): |  42.85
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The Y-scale is power level {dB) relative ic beam center; the X -scale is angle (degrees, AZ cosine corrected) refative to beam center,

Antenna Gain by Integration = 2 / { Sum | PsubTheta * sin(Theta) * deltaThela ] - FeedLoss - AngularExtentLoss - SparBlockageLoss - CrossPolLoss)
where the summation is performed for [ook angles (Theta) offset from beam center from 0 te 180 degrees (in practice
the summation cccurs cn both sides of beam center and the average is taken) and where PsubTheta is the power
relalive to beam cenler power and measured at look @ngles offset from beam center,

“SA Freq (Hz)= 10?00000187 AZ rate (deg/s)=1.291, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW (Hz}=10 i

AZ Co-pol File {] % 070720 184707 £0038 RC-165-VA-10.700.td | The calculated gain is grealerthan the specified gain by 1 65 dB.
EL Co-pol File fl % 070720 185839 C0038 RC-95-VE-10.700,txt 1 # Points Displayed

Test Frequency (GHz) Feed Loss (dB)
AZ Ref. Level (dBm) Angular Extent Loss(dB)
Azimuth {deg) Versions Spar Blockage Loss (dB)
Elevation (deg) Eggg :ii; Cross-pal Loss {dB)




Vertex RSl —
GERERAL CYNAMICE Weather...............
Customer......oevennns GD3SATCOM Test Engineer.....
Date/local Time..... 7-20-2007 at 184707 Spacecraft............
Job Number............. Coo3s Transponder.......

1.2 QDMA

Test Range
Heavy Cloudy
Richard Davisson
Short Range

RX...Co-pol...VERT polarization...10.700 GHz

Azimuth
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Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center

”SA Freq (Hz)=10700000187, AZ rate (deg/s)=1.291, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW (Hz)=10

File: |] % 070720 184707 C0038 RC-155-VA-10.700.tx i
Test Frequency (GHz): §  10.700000187 |
Ref. Level (GBm): -12.79 1 vecsions
# Points Disptayed: [ 8192 potsndinl

Azimuth

Elevation Beam Center (deg): §

Specified Gain (dB): || 41.200 |
Beam Center {deg): § _181.000

H

Margin Under Curved (dB):




Vertex RSl

S

CENTRAL DVYNAMICE

Customer................. GDSATCOM
Date/Local Time......

Job Number............. CD038

RX...Co-pol

7-20-2007 at 185839

Location. ..............
Weather..............
Test Engineer......
Spacecraft...........

1.2 QDMA
Test Range
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Transpender........

Elevation

...VERT polarization...10.700 GHz

Heavy Cloudy
Richard Davisson
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Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center

{[SA Freq (Hz)=10700000194, AZ rate (deg/s)=1.291, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW (Hz)=11

|

File: [f

% 070720 185839 C0038 RC-95-VE-10.700.tx !
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Ref. Levet (dBm}:
# Points Displayed:
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" MOBEL ..o reveereereens 1.2 QDMA
i ) "ertex RSI Lacation Test Range
SENERAL CYNAMICS Weather Heavy Cloudy
Customer.......cccvnen. GDSATCOM Test Engineer.....  Richard Davisson
Date/local Time..... 7-20-2007 at 184707 Spacecraft............ Short Range
Job Number............. C0038 Transponder.......
RX...Co-pol...VERT polarization...10.700 GHz
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Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam centet

HSA Freq (Hz)=10700000187, AZ rate (deg/s)=1.291, EL rate {deg/s)=0.832, RBW (Hz)=30, VBW (Hz}=10
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AENERAL DYNAMICE

GDSATCOM
7-20-2007 at 185839
co038

1.2 QDMA

Test Range
Heavy Cloudy
Richard Davisson
Short Range

Location...............
Weather...............
Test Engineer......
Spacecraft...........
Transponder........

RX...Co-pol...VERT polarization...10.700 GHz

Elevation

% Over Curve {{ 16.1

0.000-

l I I

FCC Co-pal:

i

1.0° to  7.0°......29-25l0g0-G
70 o 9.2....8G
82" lo 4800, .32-25l0g8-G -]

-10.000-]

48.0° to 80.0°.........

-15.000 7

+20.000 -}

-25.000 -

/

-30.000

/

-35.000 -
HI

T

-45.000-]

N

~50.000 -

2

I

-80,000

"
\*'VV

-65.000-

-70.000 -

~75.000 -

-80.000

-85.000-]

90,000 -1,

LB A |

5.000 10.000

-1.000 15.000

Z20.000

L B e e e e e e LA o e R
25.000 30.000 38,000 4¢.000 4%.000

50.000

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center

|[SA Freq (Hz)=10700000194, AZ rate (deg/s)=1.291, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW (Hz)=1!

File: |] % 070720 185839 C0038 RC-95-VE-10.700.tx

| Specified Gain: || 41.200 |

Test Frequency (GHz): i 10.700000194
Ref Level (dBm): | -12.76
# Points Displayed: | 4395

Varsions

60120 FAST
60129 PACK

Azimuth Beam Center (deg): § 181.000
Elevation Beam Center (deg):
Margin Under Curve (dB):




¢ IVertex BSI

=
GENERAL DYNAMICS

Customer.......cevi.n GDSATCOM
DatefLocal Time..... 7-20-2007 at 184707
Job Number............. Co038

RX...Co-pol...VERT polarization...10.700 GHz

Location...............
Heavy Cloudy
Richard Bavisson

Transponder......,

% Over Curve || 14.0

7.0°..........20-25l00-G

- |
I
/]

S

-25.000-
FA) /

-30.000

T

//

e Nl
: AT VR

M T

1)

——

e

= |
e
I ey

ol

=]
=

-65,000 ]
11

70,000

-75.000 ]

-80,000-

-85.000

-90.000 <k e

R e BRIt ate x b s e Ty
+30.000 -25.000 -20.000 -15.000 “1¢.000 -5.000 25,000 30.004

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

HSA Freq (Hz)=10700000187. AZ rate (deg/s)=1.291, EL rate {deg/s)=0.832, RBW (Hz)=30, VBW (Hz)=10

File: “ % 070720 184707 CO038 RC-155-VA-10.700.txt

Specified Gain (dB):

Test Frequency (GHz;): E 10.700000187

Azimuth Beam Center {deg):
Elevation Beam Center (deg):

Ref. Level (dBm): 12,79 |

# Points Displayed: | 1403

Margin Under Curved (dB):

| _181.000 ]

™ 12.000

pre

11




”"“*é‘" Vertex RSl

L

¥ :

aENERAL DYINAMICE
Customer................ GDSATCOM
Datefiocal Time...... 7-20-2007 at 185839
Job Number............. C(0038

Location...............
Weather..............
Test Engineer......
Spacecraft...........
Transpender........

1.2 QDMA
Test Range

Heavy Cloudy
Richard Davisson
Short Range

RX...Co-pol...VERT polarization...10.700 GHz

Elevation % Over Curve |§ 3.1
0.000 T T
: | | i i
- FCE Co-pol:
-8.000 10° to 7.0°.......29-25l0g8-G B
] 70° to 82°....8G
10,000+ 9.2° to 480" .32-25l098-G -
:/ \\ 48.0° 1o 180.0°. -10-G
-15.000:, ‘\ -
~20.,000- \
-25.000 [\ /\ /
-30.000] \
] o~
35 nou: / \\ A
«35. ] oA \ "‘-._\ /
-40.000 A I / \"“—--._______-
RN A —
-45,000 - A R
: / SN N N T
.so.uoo; i [\/ \_.}/ ot i
-55.000 ] ’ W
-EO.I]DDE ‘{ u
5000 1
-70.000
.Ts.uuof
-80.000 -
-B5.000 -
S 10T AU NN VNS 000 N SN — s S OMWMUR SRENRS SSRN. S N SE S e —
-1.000 2.000  4.000 6.000 8000 10,000 12.000 14.000 46.000 48.000 20.000 22,000 24.000 26,000 28.000 30.00

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) refative to beam center

|[SA Freq (Hz)=10700000184, AZ rate (deg/s)=1.291, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW (Hz)=1"

File: ] % 070720 185839 C0038 RC-95-VE-10.700.tx

Test Frequency (GHz): §| 10.700000194
Ref. Level (dBm): b -12.76 Versions

" i 60120 FAST

# Points Displayed: 2458 60129 PACK

Specified Gain: [|_41.200_]
Azimuth Beam Center (deg): E 181,000

Elevation Beam Center (deg): §f 12.000
Margin Under Curve (dB):

12




Model.........oeeeee.. 1.2 QDMA
.--'&‘"‘W) ©
"é’ﬁfﬁ "er tex RSI Location............... Test Range
GENERAL OYNAMICE Weather Heavy Cloudy

Customer........c..ueen. GDSATCOM Test Engineer.....  Richard Davisson
Date/Local Time..... 7-20-2007 at 202827 Spacecraft............ Short Range
Job Number............. €0038 Transpender.......

RX...Cross-pol under Co-pol...VERT polarization...10.700 GHz

Azimuth On-axis Isolatian (dB); |[56.28
0.000 I I | !
! FGC Co-pol:
*5.000- 107 10 7.0, 29-251093-G i
: / 70' o 92%.....8G
10,000 82° o 480°... 32-250g/-G B
i /[ 48.0° lo 180.0°..... -10-G

+20.000 -]
-25.000 /#/
-30,000 A
+15,000 /’ J
-40.000 — /n A\
45,000 < fi
NI

O P01 AT
(47 d | Ir\vrlf'\n Hm RN

ik /
L\

-ss.ouu-f iy !Av i
-7u.uuu: i
i /-
-75.000+ '
-ao.uouf 1 j
85,000
-so.ouu-:.,....... T i NUTH': NUIINNN N NSNS W —— " T
30,000  -25.000 20,000 15,000  -0.000  -5.000 o.000 5.000 10,000  15.000 20,000 25000  30.00
The Y-scale is power leve! (dB) relative o beam center; the X-scale is angle (degrees, cosine corrected) relative to beam center.
HSA Freq {Hz)=10700000191, AZ rate (degfs}=1.291, EL rate (deg/s)}=0.832, RBW (Hz)=30, VBW {Hz)=10 |
Co-pol File: % 070720 184707 C0038 RC-155-VA-10.700.bdt | Azimuth Beam Center (deg); § 181.000
Crass-pol File: % Q70720 202927 C0038 RX-30-VA-10.700.txt Elevation Beam Center {deg): 12.000
Test Frequency (GHz): | 10.700000151 I On-axis Spec. Isolation (dB): § 35.000 I
Ref. Level (dBm): § -12.79 | Versions Off-axis Spec. Isolation (0By: | 35.00 |
; 0120 FAST
# Points Displayed: | 7842 l 60129 PACK
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1.2 QDMA

=g ‘,ertex F%SIa Location.............. Test Range

ot

' FENGRAL DYRAMICE Wealher............... Heavy Cloudy
Customer................. GDSATCOM Test Engineer.....  Richard Davisson
Date/Local Time...... 7-20-2007 at 185839 Spacecraft............ Short Range

Job Number............. C0038 Transponder.......

RX...Cross-pol under Co-pol...VERT polarization...10.700 GHz

Elevation On Axis Isolation (dB): || 54.88 ‘

0,000

=
N
LRI

-30.000

N
o AL\

-55.000 -

5 P

-60.000 '\

-65.000-

.70.000-

|

-75.000-]

-80.000-

-65.000~

90,000 SUURURIVINS SOVSPRRSSSSE ES SRS SO S S S— SOV SENES E— FESISMPSS ST USVH S—— R — J
-2.500 0.00 2.500 5.000 7.500 10.000 12.500 15.00¢ 17.500 20,000 22.500 25.000 27.500 30.00

The Y-scale is power level {dB) relative to beam center; the X-scale is angle (degrees, cosine corrected) relative to beam center.
“SA Freq (Hz)=10700000194, AZ rate {deg/s)=1.281, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW (Hz)=10

I

Co-po! File: % 070720 185839 C0038 RC-95-VE-10.700.txt | Azimuth Beam Center (deg}): ” 181.000
Cross-pol File: % 070720 203238 CO038 RX-30-VE-10.700.txt ! Elevation Beam Center (deg): § 12.000

Test Frequency (GHZJ:E 10.700000184 On-axis Spec. Isolation (dB): 35.000 ¢

Ref. Level (dBm): E -12.79 Versions Off-axis Spec. Isotation (dB): E 35.00 |
50120 FAST
# Points Displayed: E 2652 £0129 PACK
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Modet..... .. 1.2 QDMA

e o
%}‘;% vertex RSI Location. Test Range
' SENERAL DYNAMICS Weather............... Heavy Cloudy
Customer GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-20-2007 at 192847 Spacecraft.... Short Range
Job Number....... C0038 Transponder...

RX...VERT Polarization...Gain by Beamwidth...11.725 GHz
Spec. Gain (dBi): | 41.600
AZ Pattern Calculated Gain (dB);| 43.38

] [
10,000 — ~_

-2.506 T -2000 T -1500 T :1..000 -G.SI.‘Iro' T ounu T 'n'.suo 1.000 1.50IO‘ U ZODD o
EL Pattern
0,000,
: \-\

Y
2.500

RN, E—

-2.500 -2.000 -1.500 -1.000 -0.500 0.000 0.500 1.000 1.500 2.000 2.508
The Y-scale is power level (dB) relative lo beam center; the X -scale is angle (degrees, AZ cosine corrected) relative to beam center.

Gain by Beamwidth dBi = 10 log] ((3dB factor / (AZ 3dB BW ™ EL 3dB BW)) + (10dB factor / {AZ 16dB BW " EL 10dB BW)}} / 2 | |
- Feed Loss dB - 4.923(RMS inches * Freq GHz)*

-35.000 -

ISA Freq (Hz)=11725000211, AZ rate (degfs)=1.291, EL rale (deofs)=0.832, REW (Hz)=30, VBW ({Hz)=10 E
AZ Co-pol File % 070720 192847 C0038 RC-5-VA-11.725.tut The calculated gain is greater than the specified gain by 1.78 dB.
EL Co-pol Fite % 070720 192948 C0038 RC-5-VE-11.725.txt
Test Frequency (GHz) 11.725000211 AZ 3dB BW (deg) 1.3495 # Points Displayed
AZ Ref. Leve (dBm) -14.45 AZ 10dB BW (deg) 2 4540
Feed Loss (dB) 0.55 AZ 15dB BW (deg) |_3.4354
RMS {in.} 0.020 EL 30B BW (deg) | 0.8435 i
Azimuth (deg) §  181.000 EL 10d8 BW (deg) | 14630 3dB Factor [] 31000 6\;::::: o
Elevalion {deg) ; 12,000 EL 15dB BW {deg) 1.7330 10dB Factor 91000 60129 PACK
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Model.....occoooeee... 1.2 QDMA

—— [
%ﬁr‘;ﬁl vertex RS[ Location............... Test Range
i - GENERAL DYNAMICS Weather.........._... Heavy Cloudy
Customer................. GDSATCCM Test Engineer. ..... Richard Davisson
Date/Local Time...... 7-20-2007 at 191837 Spacecraft........... Short Range
Job Number............. C0038 Transponder........

RX...VERT Polarization...Gain by Integration...11.725 GHz

Spec. Gain (dBi): I 41.600
AZ Pattern Caiculated Gain {dB): | 43.83
0,000~
-{0.000 A
-20.000 r ‘
30,000
-4n.nuo§ 4 J L .
sooouE N bﬂl £t . fl. A
o000 Y T T Y l
60,000 - ) l (i A 3 — d
~70.UDD-; I ' Il 1 l'
BU.ODO-; ¥ 1 i
+80.000 e T R R A R R s T R o T
155,000 -125.000 100,000 .75.000 -50.000  -25.000 0.000 25.000  $0.000  75.000 100,000 125.000 155,04
EL Pattern
0.000-
-10.000 \
-20.000 L
ERLA
30,000
H A
-40.000 \N\”
-50.000 \/\V[\ /“\VW\V& ™ f\vr'\ Vf\vﬁvm M
-80.000 v V / Y ]H"'WM
-70.000 I
-80.000 -
woooellt o e — i A L  S—
-1.000 10.000 20.000 30.000 40.000 50.00 60,000 70.000 B0.000 20.00
The Y-scale is power level (dB) relative to beam center; the X -scale is angle (degrees, AZ cosine corrected) relative to beam center.
Antenna Gain by integration = 2 7 ( Sum [ PsubTheta * sin(Theta) * deltaTheta | - FeedLoss - AngulaiExtentLoss - SparBlockageLess - CrossPolloss)
where the summation is performed for lock angles (Theta) offset from beam center from 0 to 188 degrees (in practice
the summaticn occurs on both sides of beam center and the average is taken) and where PsubTheta is the power
relative 1o beam center power and measured at look angles offset from beam cenler.

{|SA Freq (Hz)=11725000212, AZ rate (degfs)=1.291, EL rate (deg/s)=0.63¢, RBW (Hz)=30, VBW (Hz)=10 ] |
AZ Co-pol File || % 070720 191937 C003B RC-155-VA-11.725.txt | The calculated gain is greater than the specified gain by 2.23 dB.
EL Co-pel File l % 070720 152426 C0038 RC-90-VE-11.725.1xt i # Points Displayed 7881

Test Frequency (GHz) | 11.725000212 | Feed Loss (d8) | 0.55
AZ Ref. Level (dBm) ]| -14.41 Angutar Extent Loss(dB)
e TE—
Azimuth {deg) 181.000 Varsions Spar Blockage Loss (dB)
3 60120 FAST .
Elevation (deg) E 12.000 60129 PACK Cross-pol Loss (dB)

16




- Model............oo..... 1.2 GDMA
"e rtex RSI Location..........ceee. Test Range
GENERAL DYNAMICE Weather........c..ee. Heavy Cloudy
Customer............... GDSATCOM Test Engineer..... Richard Davisson
DatefLocal Time..... 7-20-2007 at 191937 Spacecraft............ Short Range
Job Number............. Co038 Transponder.......

RX...Co-pol...VERT polarization...11.725 GHz

Azimuth

% Qver Curve []Ts‘]

0.000-

+5.000-

-10.000-

+15.000-

FCC Co-pal:

10° fo  T.0°......2025060.G
70° to 9.2 G

92 to 4B.0.
48.0° to 180.0%.......

32-25l0g@-G —
10-G

-20.000-

+25.000

-36.000

.

-35.000°

: # / ﬁ\" m

==
/

- VAT

 —

=]

-§5.000 7 ; ?

e — S

Nl

-65.000 - ; ;

~70.000-

-75.000 -] [ i

~80.000 i ,I T

-85.000 |

101,120 N E—— OSSN WS O ——
155000  -125.000 .100.000 .75.000

25.000 50,000 75.000

B ho e e
100,000  125.000 155.00

Y-scale is power evel (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative 1o beam center

HSA Freq (Hz)=11725000212, AZ rate (deg/s)=1.291, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW (Hz)=10

]

File: H % 070720 191937 C0O038 RC-155-VA-11.725.1x
Test Frequency (GHz): E 11.725000212
Ref. Level {dBm): § -14.41 | versions
# Points Displayed: § 7881 Pl

f

Specified Gain (dg):
Azimuth Beam Center (deg): | 181.000 |
Elevation Beam Center (deg).
Margin Under Curved (dB): §__ None |
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@ Model....coeviriarene 1.2 QDMA
Ve_l:tex RS_i Location Test Range

TENEAAL DYNAMICK

o=

Weather............... Heavy Cloudy
Customer................ GDSATCOM Test Engineer...... Richard Davisson
DatefLocal Time...... 7-20-2007 at 192426 Spacecraft........... Short Range
Job Number............. Coo3s Transponder........

RX...Co-pol...VERT polarization...11.725 GHz

Elevation % Over Curve {1 35.3
0.000
] i | !
] FCC Co-pol:
58005 10° o 7.00.......20-2500-G
’ 700 to 92°....8G
10,000 - 9.2° to 48.0°. .32-25l0g@-G -
b 48.0° {0 180.C"......-10-G
+15.000 -
-20.000 /

-25,000 -] \h\
-30.000 -
-35,000 7

-40.000:: \ ﬂ n \\ /

-45.060

e R
] VV le

-60.000

—
By
|
~

-65.000 - |

-70.000 -

f——

+75,000
! ’

-80.000 -

-85.000

ST 11T O E— S — DR EEE EENVH S SO S ——— L
-1,000 10,000 20.000 30.00 40,000 50.000 60.000 70,080

Y-scale is power fevel (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) refative to beam center
HSA Freq (Hz)=11725000212, AZ rate (deg/s)=1.291, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW (Hz)=1I I

File: [] % 070720 192426 C0038 RC-90-VE-11.725.tx | Specified Gain: || 41.600

Test Frequency (GHz): d 11.7250002142 Azimuth Beam Center (deg): E 181.000
Ref. Level (dBm): ; -14.53 Versions Elevation Beam Center (deg): § 12.000

60120 FAST 5
# Points Displayed: 7616 60129 PACK Margin Under Curve (dB):

LI B e e o e B B




-60.000-]

e o Model......coouneee.. 1.2 QDMA
§§§ "ertex RS' Location Test Range
‘ SRENERAL DYNAMICE Weather Heavy Cloudy
Customer........cceen... GDSATCOM Test Engineer.....  Richard Davisson
Date/Local Time..... 7-20-2007 at 191937 Spacecrafi............ Short Range
Job Number............. C0038 Transponder.......
RX...Co-pol...VERT polarization...11.725 GHz
Azimuth % Over Curve ” 24.8 i
O.DDBE \ E I I
-S.000; ch.g"[}-pigl: 70......... 2925100%-G -
: / ‘ 700t 92 8G
-10.000 - 92° to 48.0°........32-25l093-G —
: f’ ‘\ 480° o 1800°.........-10-G
-‘[5.000: -
il /
-zs.onuf
-30.0005 /_/{ }
-3s.nuuf
-4o.esa§ /A ’n N\ /
. ] n/\ i Wnn Hr\ ~__
L VT L[| BT .
.su.unn:/ A‘ m‘ ’n U r“ ST
-55.nnn-fﬁ- ! ;h .{,Ab] ( fg Hpﬁ ’ /!'I T" ]Fﬂ\‘ kh ] h.
: 4 .
A

—_,
e

-65.000]

-70.000°

-75.000 -

-80.000-]

-85.000-

50,000 -

-30,000

-20.000

=10.000 0.000

T I e s
28.000 30.000 40,000 50,000

Y-scale is power level (dB) relative to beam center; x-scale is angle {degrees, cosine corrected) relative to beam centet

[[sA Freq (Hz)=11725000212, AZ rate (degfs)=1.2¢1, EL rate (degis)=0.832, RBW (Hz)=30, VBW (Hz)=10

File: (]

% 070720 191937 C0038 RC-155-VA-11.725.1x i

# Points Displayed: §

Test Frequency (GHz): E 11.725000212
Ref. Level {dBm): El -14.41

Yersions

7881

60320 FAST
60129 PACK

Specified Gain (dB):
Azimuth Beam Center {deg):
Elevation Beam Center (deg):
Margin Under Curved (d8):

19




S ® Medel........ccoceneees 1.2 QDMA
@? ;ﬂ\ Vert_gx RS.—! Location.............. Test Range

) AENERAL BYNAneR Weather............... Heavy Cloudy
Customer................. GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-20-2007 at 192426 Spacecraft........... Short Range
Job Number............. C003s Transponder........

RX...Co-pol...VERT polarization...11.725 GHz

Elevation % Over Curve ]] 35.3 |

0,000+ \ 1 ; ]
- £
- FCC Co-pol:
-s-000- 10° 0 7.0°........20-05l006-G i
: 70° o 82°. 8-G
+10,000+ 92" to 48.0° ..32-25lc0B-G -
:l |\ 48.0° to 180.0° -10-G
15,000 -] -

\ /
g L L] /
11V AN /
YAY, \,\\\

~40.000 \ /\ \

45.000-] /
o VI A N A\ m
/ | Y

-50.000 -

- R e

-65.000
-70,000 ]
-75.0005
-80.000-]
-85.008
B ot USSR WS I SO S S N e MMM
-1.000 5.000 10.000 15.000 20.000 25.000 3¢.000 35.000 40.000 45.000 50.001(
Y-scafe is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam centes
HSA Freq (Hz}=11725000212, AZ rate (deg/s)=1.291, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW (Hz)=1I _{
File: {[ % 070720 192426 C0038 RC-90-VE-11.725.tx | Specified Gain: ] 41.600 |
Test Frequency (GHz): 11.725000212 Azimuth Beam Center (deg): E 181.000
Ref, Level (dBm): ; -14,53 Versions Elevation Beam Center {deg): {12.000

o 60120 FAST 5
# Points Displayed: | 7616 60129 PACK Margin Under Curve (dB):




o > Modek........cconenne. 1.2 QPMA
g
‘@Dver tex RS] Location............... Test Range
~2# cencraL oynamcs Weather... Heavy Cloudy
Customer.......coei.... GDSATCOM Test Engineer..... Richard Davisson
Date/lLocal Time..... 7-20-2007 at 181937 Spacecraft............  Short Range
Job Number............. Co038 Transponder.......
RX...Co-pol...VERT polarization...11.725 GHz
Azimuth % Over Curve I 24.8 i
[A L
; I |
' FCC Co-pol:
80007 / \ o o 70n..28 251098-G -
K 700 o 92 G
10,000 9.2° to 48 .32-25l09@-G -
: / \ 48.0° o 180.0°........-10-G
-15.000- 1) -
-20.0005 // \\ /
-zs.nnu_: [y \W /
.au.uoof j‘ \ /
-35.000 :
I B NN
P I Ty g g | T~
i AV Y iV ““*
-sn.uunz A ‘/t (\A A

h

+55.000-,

h
1] lJ

-60.000-

-70.000]

+75.000-

-80.000-

-85.000

-39.00

-5.000

5.000

Y-scale is power level (dB) relative 1o beam center; x-scale is angle (degrees, cosine corrected) relative to beam center

||SA Freq (Hz)=11725000212, AZ rate {deg/s)=1.291, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW (Hz)=10

]

File: || % 070720 191937 C0038 RC-155-VA-11.725.tx
Test Frequency (GHz): ] 11.725000212
Ref. Level (dBm): ] -14.41 | versions
# Points Displayed: § 7881 e

Specified Gain (dB):
Azimuth Beam Center (deg):
Elevation Beam Center (deg):
Margin Under Curved (dB): | None ]
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= Model................ 1.2 GDMA
;o "ertex RS' Locafion............... Test Range

‘;ga
o - AENEFAL DYNAMICHE

Weather._............. Heavy Cloudy
Customer................. GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-20-2007 at 192426 Spacecraft........... Short Range
Job Number............. C0038 Transponder........

RX...Co-pol...VERT polarization...11.725 GHz

Elevation % Over Curve H 35.3 ;
0.000 .
] F I \ | |
- FCC Co-pol:
50007 10° to 70.......28-25l09@-G i
. 7o o 9.2°...8G
10.000 9.2° lo 480°.......32-250g@2-G -
:] \ 43.0° to 180.0°.......-10-G
-15.000 f \\ =
-20.000 - ‘ /
25.000 -

B ERTIAN 7

-35.0002 \j AV \/_\ \\ /
:45:nno§ \ =~ \\#\
f VI S L

W Y

+60.000-

| ]
B
—
s
l'—/
[
f/
g
o

<65.000 -

-70.000-

~75.000 -

+80.000-

-85.000

-90.000 | I REERREEERRRLLL L) T T T T T T T T T T T e
-1.000 ZDDB 4000 6000 H.DDD 10 000 1z, uuu 14 DﬂD 15 Q00 18.000 20. 000 22 000 24000 26. DDD 28 f00 30.00

Y-scale is power level (dB) relative to beam center; x-scale is angle {degrees, cosine corrected) relative to beam center
HSA Freg (Hz)=11725000212, AZ rate (degls) 1.281, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW {Hz)=1I !

Fite: {f % 070720 192426 C0038 RC-90- VE-11.725.tx | Specified Gain: | 41.600 |
Test Frequency (GHz): E 11.725000212 | Azimuth Beam Center (deg)'g 181.000 |

Ref. Level {dBm}: E -14.53 Varsions Elevation Beam Center (deg): i
60120 FAST -
# Points Displayed: § 7616 60129 FACK Margin Under Curve (dB):
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Model........cocee.. 1.2 QDMA

Ver tex RSF Location............... Test Range

4

GENERAL DYNANMICS Weather.............. Heavy Cloudy
Customer................. GDSATCCOM Test Engineer.....  Richard Davisson
Date/Local Time..... 7-20-2007 at 201711 Spacecraft............ Short Range
Job Number............. c0038 Transponder.......

RX...Cross-pol under Co-pol...VERT polarization...11.725 GHz

Azimuth On-axis Isolation (dB): “44-22 !
0,000 E I i ‘
] FCC Co-pol:
-5.000 : 10° o 7.0°..... 28-25i0g@.G ¥
] / 700 o 92°.....BG
10,000 9.2° to D% 32-251008-G -
- /] \\ 48.0° to 180.0°........-10-G

- AR )
11\ //

-au.uuuf
as.oooé } \ /
: /[\ f\ g f ANAY A\ n\\

Do I =l V| WA W
O s YT 7 Y
hA T o

AT T A, W T P
A Y IV e it AR
e f Wu ' Al

i
|t '
-80,000 -
85,000
B s awnu: WU N § NERN 1S S R R A a s N EUGHNN E——
-36.000  .25.000  -20.000  -15.000  -10.000  .5,00 0.000 5000 10,000 15000 20,0080 25,000 30,00

The Y-scale is power level (dB) refative to beam center; the X-scale is angle (degrees, cosine corrected) relative to beam center,
HSA Freq {Hz)=1 1725000210, AZ rate {deg/s)=1.291, EL rate (degfs)=0.832, RBW (Hz)=30, VBW (Hz)=10

Co-pol File: % 070720 191937 C0038 RC-155-VA-11.725.txt "1 Azimuth Beam Center (deg): B 181.000
Cross-pol File: || % 070720 201711 G038 RX-30-VA-11.725.txt |  Elevation Beam Center (deg): E[ 12.000 |

Test Frequency (GHz): J 11.725000210 On-axis Spec. Isolation {dB): E 35.000
Ref. Level (dBm): . -14.41 I Versions Off-axis Spec. 1solation (dB): E 35.00

i . i 60120 FAST
# Points Displayed: 7830 | 60129 PACK
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Model.................. 1.2 QDMA

gF V&I" tex RSr Location............... Test Range

&

BENERAL DYNAMICS Weather............... Heavy Cloudy
Customer.........vvn.. GDSATCOM Test Engineer.....  Richard Davisson
Date/Local Time....., 7-20-2007 at 192426 Spacecraft............ Short Range
Job Number............. C0038 Transponder.......

RX...Cross-pol under Co-pol...VERT polarization...11.725 GHz
Eievation On Axis Isolation (dB): W

o

-20.000 -

L

7
-25.000-]
‘\

-30,000-

-35.000 -

=
vl LN VIV M LT
- \ VARVIAYEY AV AYTA
VYV AR N

ol | VY
i {

/

VA ]

=]
—-—-—">
[S

//

-60.000 J

I
|

-70.000-

A A
-

-2.500 0.000 2.500 5.000 7.500 10000 12,500  15.000 17500  20.000
The Y-scale is power level {dB} relative to beam center; the X-scale is angle (degrees, cosine corrected) relative to beam center.
HSA Freq (Hz)=11725000212, AZ rate (deg/s)=1.291, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW (Hz2)=10

Co-pol File: |} % 070720 192426 C0038 RC-90-VE-11,725,ixt | Azimuth Beam Center (deg): § 181.000
Cross-pol File: % 070720 202020 CO03B RX-30-VE-11.725.1xt | Elevation Beam Center (deg): | 12.000

Test Frequency (GHz): 11.725000212 | On-axis Spec. Isolation (dB): i
Ref. Level (dBm): -14.41 } Versions Off-axis Spec. Isolation {dB): § 35.00
# Points Displayed: 2651 60129 PACK




1.2 QDMA

%r“:f "ertex RS! Location.............. Test Range

~ GENERAL DYNARMICS Weather............... Heavy Cloudy
Customer................. GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-20-2007 at 193357 Spacecraft........... Short Range

Job Number............. C0038 Transponder........

RX...VERT Polarization...Gain by Beamwidth...12.750 GHz
Spec. Gain (dBi): ! 42.200

AZ Pattern Calculated Gain (dB):]  43.50
-s.nnni /'/ \'\

=10.000 . / -\

-15.000<

0.000-

~20.000 -

-2s.uuuf

-30.000

-35. uuo:

40000". e B B e T N R 7
2500 -2.000 -1.500 1,000 -0.500 0.000 0.500 1.000 1.500 2.000 2.500

EL Pattern

o —
;::::::é / N
z 7

-20.000 -
-25.000
: 7
-30.000 -
-35.000 : AN / \/
40,000 T e e B I T G o N SO S T
-2.500 -2.000 -1.500 -1.000 -0.500 0.000 8.500 1.000 1.500 2.000 2.50
The Y-scale is power level (dB) relalive to beam center; the X -scale is angle (degrees, AZ cosine cofrected) refative to beam center.
’fain by Beamwidlh dBi = 10 lag[ ((3dB factor / (AZ 3dB BW * EL 3dB BW)) + (10dB factor / (AZ 10dB BW * EL 10dB BW))) / 2 ]
- Feed Loss dB - 4.923(RMS inches * Frea GHz}*
“SA Freq (Hz)=12750000230, AZ rate {deg/s)=1.291, EL rale (deg/s)=0.832, RBW (Hz)=30, VBW {Hz}=10
AZ Co-pol File % 070720 193357 C0038 RC-5-VA-12.750.ixt The caleulated gain is greater than the specified gain by 1.30 dB.
EL Co-pol File % 070720 193458 CO038 RC-5-VE-12,750, txt
Test Frequency (GHz) || 12.750080250 § AZ1dB BW (deg) | 13253 # Points Displayed
AZ Ref. Level {dBm) -19.04 AZ 10dB BW (deg) 2.4230
Feed Loss (dB) 0.55 AZ 1508 BW {deg) 3.1179
RMS (in.} 0.020 EL 3dB BW (deg) | 0.8161 _
Azimuth (deg) 181.000 EL 10dB BW(deg} | 14435 348 Factor [ 31000 ] o™
Elevation (deg) 12.000 EL 15dB BW (deg) 1.7519 10dB Facfor 91000 { s0129 pack
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Model........ceecveee. 1.2 QDMA

i o
%E vertex RS' Location.............. Test Range
GENERAL DYNAMICS Weather.............. Heavy Cloudy
Customer................. GDSATCCM Test Engineer...... Richard Davisson
Date/Local Time...... 7-20-2007 at 194317 Spacecraft........... Short Range
Job Number............. C0o038 Transponder........

RX...VERT Polarization...Gain by Integration...12.750 GHz

Spec. Gain (dBi): | 42.200
AZ Pattern Calcutated Gain (dB): | 44.31

0.000+
-10.000 -] A

-20.000 -

-30.000 -

|
/
o e W T v
f | I W

r1

slasnsl,

<70.000 ] | I ! { 1 i

-80, oon f | l

900'“'. T MR AR L e e AR R R R T
4155, uuo -125 000  -100.000 -75.000  -50. unn .25.000  0.000 25, ooo 50.000  75.000 100.000 125, ono 155.04

EL Pattern

0.000-

-10.000 < \

-20.000 -

AR
30,000 31— \J\‘
- vf\/\

-40.000 -

-50.000; “""‘1 mp.’,’\wﬁvf\\ ,.‘ - W‘,WWWW
[y

-60.000 : '

-70.000; i ”

-uu.ouu =

L o e i o ESSNSS SN S — S AVH K WOUSN—— . )
1,000 10.000 20.000 30.00¢ 40,000 50.000 60.000 70.000 80.000 90.00

The Y-scale is power level (dE} relative to beam center; the X -scale is angle {degrees, AZ cosine comected) relative to beam cerder,

Antenna Gain by Integration = 2 / { Sum | PsubTheta * sin({Thets) * deltaThela ] - FeetlLess - AngularExtentioss - SparBlockagel.oss - CrossPolLpss)
where the summalion is performed fos lock angles (Theta} offset from beam center from ¢ to 130 degrees {in praclice
the summation oceurs on both sides of beam center and the average is taken) and where PsubTheta is the power
relative 1o beam center pawer and measured at look angles offset from beam center.

/{54 Freq (Hz)=12750000230, AZ rate {degfs}=1.291, EL rate {deg/s}=0.832, RBW (Hz}=30, VBW (Hz)=10 ]

AZ Co-pot File || % 070720 194317 C0038 RC-155-VA-12.750.txd ! The calculated gain is greater than the specified gain by 2.11 dB.
EL Co-pel File ” % 070720 194806 CUUSB RG-90-VE-12.750.txt i # Points Displayed & __ 7863
Test Frequency (GHz) []_12.760000230 Feed Loss (dB) [
AZ Ref. Level (¢Bm) “ -19.12 Angular Extent Loss({dB}

Azimuth (deg) 181.000 Versions Spar Blockage Loss {dB)
60120 FAST
Elevation (deg) E 12.000 60129 PACK Cross-pol Loss (dB) m
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Model.............c... 1.2 QDMA

=—;ﬁa%v ve rtex RSIB Location............... Test Range

...‘-ﬁEf

SENERAL BYNAMICE Weather............... Heavy Cloudy
Customer................. GDSATCOM Test Engineer.....  Richard Davisson
Date/Local Time..... 7-20-2007 at 194317 Spacecraft............ Short Range

Job Number............. C0038 Transponder.......

RX...Co-pol...VERT polarization...12.750 GHz
Azimuth % Over Curve || 15.1

0.000-: F 7 I I I

- f FCC Go-pal:
“s-600- 10° 4o T.0°........2925l008-G
: O to 82....8G
~10.000 82° to 48.0°. 32-25l098-G -
- 48.0° to 180.0°........-10-G

15,000~ .

-20.000 /
-25.000 /
f /

~30.000-

-35.000-]

-40.000 -

™~

-45.000-

TN

TN o

I
‘ | I f ]
| HiNteai :
y i q |

70,000 - ! ’ "

1
S

-5¢.000 ; .l /
-55.000; | | ﬂ ; Fﬁ

-50.000 " ' | e

— | ]
:5—/
\

“75.000 | LR . |

~80.000 -] }

-£5,000 -

B 1T T 1 SO S A B S USRNSSR NENNSPUUPI NS S ——

-155.000 -125.000 -100.000 «75.000 -50.000 «25.000 0.000 25.000 50.000 75.000 1¢0.000 125.000
Y-scale is power level (dB) relative to beam center; x-scale is angle {degrees, cosine corrected) relative to beam centet
HSA Freq (Hz)=12750000230, AZ rate {deg/s}=1.291, EL rate (deg/s)=0,832, RBW (Hz)=30, VBW (Hz)=10 |

Fite: |] % 070720 194317 C0038 RC-155-VA-12.750.tx ! Specified Gain (dB): § 42.200

i
Test Frequency {(GHz): . 12.750000230 Azimuth Eeam Center (deg}): | 181.000
Ref. Level (dBm): 3 -18.12 1 Versions Elevation Beam Center (deg): i 12.000

# Poinis Displayed: 7863 A0LZ8 PACK Margin Under Curved (dB}:
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S Model......cceerrne. 1.2 QDMA
"ertex RS! Location............... Test Range

ERNBRAL DYNAMICHE

Weather............... Heavy Cloudy
Customer................ GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-20-2007 at 194806 Spacecraft........... Short Range
Job Number............. CO0038 Transponder........

RX...Co-pol...VERT polarization...12.750 GHz

Elevation % Over Curve {] 18.0
0.000 : 7
] E s l
- FCC Co-pol:
-5:000° 1.0° o 7.0°........20-25l098-G i
: 700 to 9....86
-10,000 - 9.2° o 48.0°.....32-25l090-G H
3 46.0° to 180.0°.......-10-G
15,000 -] -
-zo.ouu_: \ //
-25.000 - \ ﬂ\
-30.000 < U \/\ /
-35.000 \ Lt /
-40.000 - M \
asom. V \/\Wf\h(f\f S~ /
Wiy ]
-55.000 ] I JNH ,? ' F I i
-80.000 - ' ‘u ‘l' l"H'
-65,000] ‘ |
-70.000-] : l[ “I
-15.0093 i i ‘
-80.000 -
-55.000 E
-90.000 ey L e EEE— A g S — .
-1.000 15,000 20,000 30,000 40,000 50,000 60,000 70.000 80.000 50.60
Y-scale is power level {dB) relative to beam center; x-scale is angle (degrees, cosine comrected) relative to beam center
[[SA Freq (Hz)=12750000230, AZ rate (deg/s)=1.291, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW (Hz)=1! !
File: f] % 070720 194806 C0038 RC-90-VE-12.750.bx i Specified Gain: ||_42.200 |
Test Frequency (GHz): 5 12.750000230 Azimuth Beam Center {deg): g 181.000
Ref. Level (dBm): § -19.67 versions Elevation Beam Center {deg): E 12.000

60126 FAST
# Points Displayed: [i 7685 60129 PACK Margin Under Curve (dB): -




Model.......cccco.c.... 1.2 QDMA

Location............. Test Range
Weather.............  Heavy Cloudy
Customer...........c..... GDSATCOM Test Engineer.....  Richard Davisson
Date/Local Time..... 7-20-2007 at 194317 Spacecraft............ Short Range
Job Number............. C0038 Transponder......,

RX...Co-pol...VERT polarization...12.750 GHz

Azimuth % Over Curve || 15.1
0.000- - :
] | | i
; FCC Go-pel:
“s-008- 10° 10 7.0......20-251098-C I
k T o 92°.....BG
-10.000- 92° to 4B.0..... 32-25l0g0-G -
s { 48.0° to 180.0°,.......-10-G
-15.0007 y' L
-20,000 -] {7 A\
-25.,000 -] / \ /
-30.000- \‘ /

A

. e W
i i “' | .

il il

i
s0.000 {11} { | '

I
el

-70.000 -] ﬂ i i

-75.000-,

-50.000-

.ns.nunf

-90.000 Lo R e o L g SRR SRS U SUS——

-50.000 -40.000 +30.000 -20.000 -10.000 0.000 10.000 20.000 30.000 40.000 50.0049

Y-scale is power level {dB) relative to beam center; x-scale is angle {degrees, cosine corrected) relative to beam centel
|ISA Freq (Hz)=12750000230, AZ rate (deg/s)=1.291, EL rate (deg/s)=0.832, RBW {Hz}=30, VBW (Hz)=10 ]

Fite: [[ % 070720 194317 C0038 RC-155-VA-12.750.1x i Specified Gain (dB): §_42.200

Test Frequency {GHz): E 12.750000230 Azimuth Beam Center (deg); E 181.000
Ref. Level (dBm): Q -19.12 Versions Etevation Beam Center (deg): ﬁ 12.000

# Points Displayed: § 7863 e Matgin Under Curved (dB):

20



s =Wertex RSI

@".-. o
- GABRNERAL DYMNMAMICK

Customer........o........ GDSATCOM
Date/Local Time...... 7-20-2007 at 194806
Job Number............. C00338

Model........vvmrnnee 1.2 QDMA
Location............... Test Range
Weather............... Heavy Cloudy
Test Engineer...... Richard Davisson
Spacecraft........... Short Range
Transponder........

RX...Co-pol...VERT polarization...12.750 GHz

Elevation % Over Curve 1 18.0
o7 T
S EEE e
-15.:::% \\ / s
::u.uoo; \\
-an.unnf: \/\\‘ /
—35.000? U \/\\ﬁ /
AN
e
e W EATATRY
T
-as.uau:: \J‘ |w l l
-70.0002 1 i Ih
. i

Y-scafe is power level (dB) relative to beam center; x-scale is angle {degrees, cosine corrected) relative to beam center

|{SA Freq (Hz)=12750000230, AZ rate (deg/s)=1.29%, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW (Hz)=1!

File: [] % 070720 194808 C0038 RC-90-VE-12.750.1x

Test Frequency (GHz): § 12.750000230
Ref. Level (dBm): | -19.67
# Points Displayed:

Varsions

60120 FAST
60125 PACK

Specified Gain: || 42.200
Azimuth Beam Center (deg): j| 181.000

Elevation Beam Center {deg):
Margin Under Curve (dB):

30




1.2 QDMA

Test Range
Weather............... Heavy Cloudy
Customer.........cc.c.... GDSATCOM Test Engineer.....  Richard Davisson
Date/Local Time..... 7-20-2007 at 194317 Spacecraft............ Short Range

Job Number............. C0038 Transponder.......

RX...Co-pol...VERT polarization...12.750 GHz

Azimuth % Over Curve |} 15.1

0.000 - J I ]

: TFCC Co-pol: |
-8.080- 10° o 7.0°........20-25008-G

i 70° o 92.....8G
10,000~ 92° o 4B.0°. 32-25l0g-G m

: / \ 4B.0° (o 180.0°,..... 10-G
-15.onu; /’ \ i -
20.000- A A /

AR /
VAR /
/] N
- — 1
RTARY ,
. T WAL MRy
] ( SRR
.es.onng U i V J | *\
RN ;ﬂ

-75.0007

-80.000 -

-85.000 f

80000 | e T - SRS B NN SN
-30.00 -25.000 -20.000 -15.000 -10.000 -5.000 0.00 5.000 40.000 15.000 20.000 25.000 30.004

Y-scale is power level (dB} relative o beam center; x-scale is angle (degrees, cosine corrected) relative to beam center

”SA Freq (Hz)=12750000230, AZ rate (deg/s}=1.291, EL rate (deg/s)=0.832, RBW (Hz)}=30, VBW (Hz)=10 3

File: “ % 070720 184317 C0038 RC-155-VA-12.750.1x ] Specified Gain (dB): } 42.200 ]

Test Frequency (GHz): | 12.750000230 | Azimuth Beam Cener (deg): f|_181.000
Ref. Level (dBm): f -19.12 b varsions Eievation Beam Center (deg): || 12.000
# Points Displayed: [ 7863 ﬁgiig ::g Margin Under Curved (dB):

31




1.2 QDMA

] ®
2;2' . "’erteﬁx RS—! Location............... Test Range
CRNERAL OyNAMcn Weather............. Heavy Cloudy
Customer......c.coe.e. GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-20-2007 at 194808 Spacecratt........... Short Range
Job Number............ C0038 Transponder........

RX...Co-pol...VERT polarization...12.750 GHz

Elevation % Over Curve I[ 18.0
0.000 _
] | I | I [
- FCC Co-~pol:
+5.000 10° 1o 7.0°.....20-25008-G 2
1 7.0° to 92 -G
+10.000 - 92° to 48.0°. 32-251098-G -
| / \ 48.0° to 180.0°........-10-G
-15.000 / {\ B
-20.000 - /

-30.000 ;‘ \
-35.000 E \\
-40.000 -
.45.0005 \\,/ 7 h\""‘\f" .\w ﬂ’% R S S
-50.000 AT
: M Ll w’wM f‘ﬂ
|

-55.000- M h

[
o d

-65.000 : w

i
B

S/
|

/
I

/

-70.000

75,000

-80.000 -

-85,000 -]

o et wam saes et awes tawia vaner tewen veses zemes semes zanee sems Temen maaod

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center
{ISA Freq {Hz)=12750000230, AZ rate (deg/s)=1.291, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW (Hz)=1! |
File: {] % 070720 194806 C0038 RC-00-VE-12.750.bx { Specified Gain: || 42.200
Test Frequency (GHz): Azimuth Beam Center (deg): § 181.000

Ref. Level (dBm): 19.67 versions Elevation Beam Center (deg): § 12.000
" 4\ 60120 FAST ; -
# Points Displayed: § 7685 0129 Pack Margin Under Curve (dB):
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Model................. 1.2 QDMA

e ©

gj "gr-te____.._x RSI Location...cvewennas Test Range

- GENERAL TYRNAMICS Weather,............. Heavy Cloudy
Customer.......c......... GDSATCOM Tesi Engineer.....  Richard Davisson
Date/Local Time..... 7-20-2007 at 200714 Spacecraft............ Short Range
Job Number............. C0038 Transponder.......

'RX...Cross-pol under Co-pol...VERT polarization...12.750 GHz

Azimuth On-axis Isolation (dB): |i51.14
0.000- [ i | |

FCC Co-pol:
1.0° to  7.0°.......29-25I000-G
70" o 9.2".....8G
9.2° o 48.0°.
48.0° o 180.0%.......-10-G

[
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40000 - . ! A
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-10.000 -|4-f-—V i - _ || I

-75.000-| —[ l -

+B0.000 -

35,000 - 1 H

o A Y A St siaa S A
The Y-scale is power level (dB) relative to beam center; the X-scale is angle (degrees, cosine corrected) retative to beam center.
HSA Freq (Hz)=12750000231, AZ rate (deg/s)=1.291, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW (Hz)=10
Co-pol File: [[ % 070720 194317 C0038 RC-155-VA-12.750.¢ |  Azimuth Beam Center (deg): [|_181.000
Cross-pol File: ]] % 070720 200714 CO038 RX-30-VA-12.750. txt Elevation Beam Center (deg): ff 12.000 |
Test Frequency (GHz): m On-axis Spec. Isolation (dB): @
Ref. Level (dBm}): H -19.12 Versions Off-axis Spec. Isotation (dB): E 35.00 |

t 60120 FAST
# Points Displayed: E 7826 | s0t2g PACK
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R

Vertex RSIr

GENGRAL DYMNAMICS

1.2 QDMA
Test Range
Heavy Cloudy

Customer...cvevcivnenns GDSATCOM Test Engineer..... Richard Davisson
Datefl.ocal Time...... 7-20-2007 at 1948086 Spacecraft Short Range
Job Number............. C0o038 Transponder.......
RX...Cross-pol under Co-pol...VERT polarization...12.750 GHz
Efevation On Axis Isolation (dB): [] 50,36 |
0.080-
-5.000- / \
10,000 / \
+15.000 /I/ q\
-20.000 / / \ \
+25.000 / \ \\
+30.000 E\\; U/-\\/:
-35.000 | \‘ .
40.000° L\ f\ \/_\ T
T \ / y —
45000 [\ \“/‘\ AN ——
oo N\ v WO N
-50.000 < / !AV \ :'m
+55.000 me \ ]th
.so.ouo: Y w H
-ss.auu; | \ = ﬂ ‘
-70.000- u
-75.000- : i
-80,000 : |
T | ' !
-as.nunf ‘
-su-mmE .................. R Tk e SR MURE U e S — .
2,500  D0.000 2.50 5.000 7.500  40.000 12,500 45,000 47.500 20.000 22,500  25.000 27.500  36.00
The Y-scale is power level (dB) relative to beam center; the X-scale is angle {degrees, cosine corrected) refative to beam center.
ISA Freq (Hz)=12750000230, AZ rate {deqg/s)=1.281, EL rate {deg/s)=0.832, RBW (Hz)=30, VBW (Hz)=10
Co-pol File: ] % 070720 194806 CO03B RC-90-VE-12.750.txt | Azimuth Beam Center (deg): i 181.000
Cross-pol Fite: i % 070720 201031 C0038 RX-30-VE-12.750.txt ] Elevation Beam Center {deg}: 12.000
Test Frequency (GHz): g 12.750000230 On-axis Spec. |solation (dB): 7 35.000 |
. -19.12 Versions A ] : : «’ [
Ref. Level (dBm}: B o120 FaST Off-axis Spec. [solation (dB)
# Points Displayed: E 2653 §0129 PACK




1.2 QDMA

ertex RS_!‘, Location.... Test Range

GENERAL BYNAMICS Weather....... v Clear

pr

¥

oEE

Customer................. GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-23-2007 at 093058 Spacecraft........... Short Range
Job Number............. C0038 Transponder........

TX...HORZ Polarization...Gain by Beamwidth...13.750 GHz

Spec. Gain (d8i): | 43.200
AZ Pattern Calculated Gain (dB): | 44.21

-5.000 f /./ \‘\

— ~

«15.000 -

-20.000 -

-25.onnf

-an.uuuf /
-as.nouf /
-40-000':......... R B T o e B ]
-2.500 -2,000 -1.500 -1.000 -0.500 0.000 0,500 1.000 1.500 2.000 2.50(

EL Pattern

o T
/ AN

e /
E / R

-25.000 -

30,000 / \
-35.000 /
av000 £
-2.500 -2.00 -1.500 -1.000 -0.500 0.00¢ 0.500 1.000 1,500 2.000 2.50(
The Y-scaie is power level (dB) relative to beam center; the X -scale Is angle (degrees, AZ cosine corrected) refative o beam center,

Gain by Beamwidth dBi = 10 log[ {(3dB factor / (AZ 3dB BW * EL 3d8 BW)) + (10dB factor / (AZ 10dB BW"EL 10dB BW))) / 2 ]

- Feed Loss dB - 4.923(RMS inches * Freq GHz)*
{SAFreg (Hz)=13750000189, AZ rale (deg/s}=1.266, EL rate (deg/s)=0.818, RBW (Hz}=30, VBW (Hz)=10

1l

AZ Co-pol File % 076723 093058 C0038 TC-5-HA-13.750.1xt The calcutated gain is greater than the specified gain by 1.01 dB.
EL Ca-pol File % 070723 093200 CO038 TC-5-HE-13.750.1xt
Test Frequency {GHz) 13750000189 AZ 3dB BW (deg) 1.2707 # Points Displayed §
AZ Ref. Level {dBm) -18.60 AZ 10dB BW (deg) 22812
Feed Loss (dB) 0.20 AZ 1548 BW (deg) | 2.8171
RMS {in.) 0.02¢ EL 3dB BW (deg) { 0.7841 _
Acimuth (deg) 181.008 EL10dB BW (deg) | 13712 308 Factor [ 31000 |
Elevation {deg) 12.000 EL 15dB BW (deg) 1.6330 10dB Factor 21000 60129 PACK
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Model......ccoueen 1.2 QDMA

"er tex RS_!Q Location............... Test Range

AENERAL DYNAMICS Weather............... Clear

o

£

3

Customer................. GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-23-2007 at 092238 Spacecraft........... Short Range
Job Number C0038 Transponder........
TX...HORZ Polarization...Gain by Integration...13.750 GHz
Spec. Gain (dBi): || 43.200
AZ Pattern Calculated Gain (dB): |  45.40

~10.000 =

-20,000 < ,

-30.000 .
: 1 /’U h

-40.000 2 H’/ r’\Mq r -

B IR —" vy v

-70.000'; ] !

1
LN 1T S — SN [ U — SUSSE SSS SSNS MSEDUT SAOEEAN VS —
=-155.000 =125.000 -100.000 -75.000 -50.000 -25.000 0.00 25.000 50.000 75,000 100.0006 125.000 155.08

EL Pattern

0.000 -
-10.000

-20.000 { \
-30.000 \
-40.000 \ A

T 1V VAN A A o v s )

-60.000 E v 14 H ¥

-70.000; 1

-80.000 t

-90-000’: ........................... L e o e e ML e e e B e e L o e e
-1.000 10,000 20.000 30.00 40.000 50.000 £0.00 70.000 80,000 90,00

The Y-scale is power level (¢B} relative to beam center; the X -scale is angle (degrees, AZ cosine cerrecled) relative to beam center.
Antenna Gain by Integration = 2 / { S5um [ PsubTheta * sin(Theta} * deltaTheta ] - FeedLoss - AngularExtentLoss - SpaiBlockageloss - GrossPolloss)
where the summation fs performed for look angles (Theta) offset from beam cenles from & to 18 degrees {in practice
the summation o¢turs on both sides of beam center and the average is 1aken) and where PsubTheta is the power
refative fo beam center power and measured at look angles offset from beam center.

ﬂSA Freq (Hz)=13750000181, AZ rate {deg/s)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10 {
AZ Co-pol File [] % 070723 092238 CO038 TC-155-HA-13.750.ixt The calculated gain is greater than the specified gain by 2.20 dB.
EL Co-pol File [] % 070723 092733 COU3B TC-90-HE-13.750,1x1 # Points Displayed [ 7830
Test Frequency (GHz) [ 13.750000181 | Feed Loss (4B) 0.20

A7 Ref. Level (dBm) 18.74 Angular Extent Loss(dB) 0.15 !
Azimuth (deg} 181.000 ™% Varsions Spar Blockﬁge Loss (da) 0.05
Elevation {deg) ﬁ 12,000 [esegindd Cross-pol Loss (dB) DES__:

60129 PACK
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Model....cvveerereereens 1.2 QDMA

Vertex RSl Location

Test Range
SENERAL BYNAMICE Weather......oo.vrve.. Clear
Customer..........ccee... GDSATCOM Test Engineer.....  Richard Davisson
DatefLocal Time..... 7-23-2007 at 092238 Spacecrafi............ Short Range

Job Number............. COo038 Transponder.......

TX...Co-pol...HORZ polarization...13.750 GHz

Azimuth % Over Curve I 8.3 i
2.000
: ( l J 1
- FCC Co-pal: .
*5:000 10° to  7.0°.........28-251008-G
: 76 fo 92'...8G
~10.000 - 9.2° to 48.0°......32-25l00@-G =

- 48.0° to 180.0°......-10-G
-15.000- —

- | ,
- il /
JIEUIN

] /NI [

o AN
' il L,

/
-ss.uuné J ; n\ I T
o AT i \'Mm
T A

-75.000- il fl ]
-au.onoi I | ]
-B5.000-
B0.000 Lt e O UE AR |SEEEHRADMAN NSNS JUUUHI SNSRI SO U T —— -
-455.000  -125.000 -100.000 .75.000  -50.000 -25.000  €,000 25000  §0.000 75000 100,000 125,000 155.00
Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
{[sA Freq (Hz)=13750000181, AZ rate (deg/s)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10 i
Fite: ] % 070723 092238 CO038 TC-155-HA-13.750.txt | Specified Gain {dB): | 43.200

Ref. Level (dBm): a -18.74 Versions Elevation Beam Center (deg): §f 12.000
# Points Displayed: f§ 5078 :g:;g :::g,r( Margin Under Curved (dB):

Test Frequency (GHz): || 13.750000181 Azimuth Beam Center (deg): | 181,000
g
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: VErtEX RSF T 1.2 QDMA

Lecation............... Test Range
FENERAL BYNAMeR Weather............... Clear
Customer................. GDSATCOM Test Engineer...... Richard Davisson
DatefLocal Time...... 7-23-2007 at 092733 Spacecrafi........... Short Range
Job Number............ C0038 Transponder........

TX...Co-pol...HORZ polarization...13.750 GHz

Elevation % Over Curve zl 56 i
0.000
] I ! |
’ FCC Co-pal:
+5.0007 1.0° to  7.0......20-25l000-G
] 700 to 92806
-10.000 -| 82° to 480°, .32-25l00@-G -

480° o 180,0°.......-10-G

~15.000

il -
-20.0005 / \ //
-25.000:/J K\\
-30.000~ \ /
.JS.DDD; n ﬁ\ /
.4n.uuu§ \ (\ \ 7
-45.000 - v“
-50,000
] L
-55.000 - |
: [
-60.000 .. ?'
+65.000 - i i
-70.000 4
-75.0005
-89.000 -
-as.onof
98000 | T R e o SNV S—
-2.500 10.000 20.000 30.000 40,000 50.000 60.000 70.000 30.000 90.004
Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center,
{|sA Freq {Hz)=13750000181, AZ rate (degfs)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10 !
File: {] % 070723 092733 C0038 TC-90-HE-13.750.1xt ! Specified Gain: || 43.200
Test Frequency {GHz). i 13750000181 Azimuth Beam Center {deg): § 181.005-|
Ref. Level (dBm): f|__ -19.20 Vessions Elevation Beam Center (deg): §_12.000_|
n 60120 FAST
# Points Displayed: 7675 60129 PACK Margin Under Curve (dB);
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1.2 QDMA

Ty i
e : Vel"tex RSI Test Range
= ceneran ovnamics Weather............... Clear
Customer................ GDSATCOM Test Engineer.....  Richard Davisson
Date/Local Time..... 7-23-2007 at 092238 Spacecraft............ Short Range
Job Number............. Co038 Transponder.......
TX...Co-pol...HORZ polarization...13.750 GHz
Azimuth % Over Curve I 3.3 I
0.000 - é | |
: FCC Co-pol:
5,000 / \ 10° to 7.0°.........28-250008-G B
y 70 o 9.6
+10.000 - 9.2° 1o 4B.0°......32-25l0g@-G —
: ) \ 480° fo 180.0°......-10-G
-15,000 -] -t -
-zu.uuof y \
/f \\\\ /
-:m.unnf
-35.000 E / f\—vr//\vl )\J{\%V—P\ //
-40.000
: /
-45.000 / //n‘u’r/ \ /j \Vn\\\
.su.uuof NU V\/\' A [~

-55.000 _'f( i

T\ﬁ—.

o]

Bl

—

-65.000-]

-70.000 -

-75.000%

-80.000-

-85,000-

LR RE e

-50.000 -40.000 +30.000

RTINS E—

P T

+20.000

T T T T

0.000

e N S BRI
20.000

30.000

T
4¢.000 50,004

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

[IsA Freq (Hz)=13750000181, AZ rate (deg/s)=1.266, EL rate (dea/s)=0.818, RBW {Hz)=30, VBW (Hz)=10

.

File: []

% 070723 092238 CO038 TC-155-HA-13.750.txt l

Test Frequency (GHz):

Ref. Level (dBm): §

# Points Displayed: E

13.750000181
-18.74 Versions
60120 FAST
2315 60129 PACK

Specified Gain (d8): | 43.200 |
Azimuth Beam Center (deg):
Elevation Beam Center (deg):
Margin Under Curved (dB):
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- 3 Model........ooins 1.2 QDMA
A vertex RSI Location............... Test Range

EENERAL DYNAMICE

Weather.............. Clear
Customer................. GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-23-2007 at 092733 Spacecraft........... Short Range
Job Number............. CO0038 Transponder........

TX...Co-pol...HORZ polarization...13.750 GHz

Elevation % Over Curve [f 3.0 |
o.000 T
] | } |
: FCC Co-pol:
+5.0005 20010 T, 28-26109@-G N
70° to 92....8G
92° {0 48.0°........32-25l098-G -

48.0° to 180.0°........-10-G

45,000

L
|

L

e JLL\ /
AL
o EERN 7

-35.000 /

I T ’

e A -
= AN

-65.000 -

-70.000-]

-75,000-

-80.000

-85.000 -

.01 T A ——— S A E— et}
-2.500 0.000 5.00 10.000 15.000 29,000 25.000 30.00 35.000 40.000 45.000 50.004

Y-scate is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative t¢ beam center.
{!SA Freq (Hz)=13750000181, AZ rate (deg/s)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10 |
File: {] % 070723 092733 C0038 TC-90-HE-13.750.txt 1 Specified Gain: || 43.200

Test Frequency {GHz): i 13.750000151 Azimuth Beam Center (deg): §f 181.000
Ref. Level (dBm): -19.20 Versions Elevation Beam Center (deg):

60120 FAST
# Points Displayed: 4587 60129 PACK Margin Under Curve (dB): ﬂ None |

......... Ty LI A B e a2 e

li

il
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| > Model.....ccooeeees 1.2 QDMA
@ﬂ;ﬁs‘ vertex RSI Location........cceee. Test Range
GENERAL BYNAMICE Weather............... Clear
Customer................ GDSATCOM Test Engineer.....  Richard Davisson
Date/Local Time..... 7-23-2007 at 092238 Spacecraft............ Short Range
Job Number............. C0038 Transponder.......
TX...Co-pol...HORZ polarization...13.750 GHz

Azimuth % Qver Curve ” 29 i
t.000 -

: | | i E

: FCC Co-pal; B
5000 10° 10 7.0 2925008:G

: 70° o 82....8G
10,000 9.2° 1o 48.0°......32-25l098.G —

- / \ 48.0° to 180.0°........-10-G
-15.000- I/ \ -
-20.000 ] A \ //

- 7T,

/

+30.000-

o B (W A B AN

g = ViIN TS

= | A
AL 7w
e LY i

-65.000 -

-70.000-]

-75.000 -

-60,000-

-§5,000-

BT
-30.000 -25.000 -20.000 -15.000

-16.000 -5.000 0.000 5.00

PR

P T i
10.000 15,000 20.000 25.000 30.00q

Y-scale is power level {dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

IISA Freq (Hz)=13750000181, AZ rate {deg/s)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10

File: [] % 070723 092238 C0038 TC-155-HA-13.750. txt |

Test Frequency {GHz): E 13.750000181 ]
Ref. Level {dBm): E -18.74 I Versions

# Points Displayed: f 1387 pretedind)

Specified Gain (dB): [|_43.200
Azimuth Beam Center {deg): j 181.000 I
Elevation Beam Center (deg): | 12.000

Margin Under Curved {dB):
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) Model......ooeeemee... 1.2 QDMA
Pl ¢
e vertex RSI Location........uwes Test Range
’ AENERAL BYnAmes Weather............... Clear
Customer.........cc...... GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-23-2007 at 092733 Spacecraft........... Short Range
Job Number............. CO038 Transponder........
TX...Co-pol...HORZ polarization...13.750 GHz
Elevation % Over Curve || 0.0
% ; | | |
: FCC Co-pol:
-5.000: f \ i 0 L 29-25l09@-G -
: 100 o 9.2 &G
-10.000 - 9.2° fo 486° 32-25l0g@-G -
] / \ 480° to 160.0°......-40-G
+15.000 /’ l \‘\ -
-20,000 / /\) k\\ //
.25.0005 / \\\
.:m.uun; [ \\
-35.000 <
-40.000 - \“---..\_ /
J N —
-45.000- v > at
: N YAV B
-50.600 5 '
I RY VS PN A
o LA A W
<60.000 -]
z ! L
-65.000 - § I
-1o.uunf !
-7s.ouuf }
-ao.uuof
-es.uuof
YRYYY. RN M R N S L N S S——— SMINNIS WS BSo— L ]
2,500 0.000 2.500 5.000 7.50 10.000 12.500 15.000 17.500 20.000 22.500 25.000 27.500 30,000

Y-scale is power level (dB} relative to beam center; x-scale is angle {degrees, cosine corrected) relative to beam center,

{J5A Freq (Hz)=13750000181, AZ rate (deg/s)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (H2)=10

File: ||

% 070723 092733 CO038 TC-90-HE-13.750.txt E

Test Frequency (GHz): H 13.750000181
Ref. Level (dBm): §__ -19.20 Versions
# Points Displayed:

Azimuth Beam Center (deg):

Specified Gain: ] 43200

| 181.000

60120 FAST
60129 PACK

Elevation Beam Center (deg): ‘
Margin Under Curve {dB):
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Customer......co.vuv.e.

Date/Local Time.....
Job Number.............

GENERAL DYNAMICS

GDSATCOM

7-23-2007 at 191206

C0038

Location...............
Weather...............
Test Engineer.....
Spacecraft............
Transpender.......

1.2 QDMA

Test Range
Overcast

Richard Davisson
Short Range

TX...Cross-pol under Co-pol...HORZ polarization...13.750 GHz

Azimuth

On-axis Isolation (aB): 6014 _]

.000 -

Yy

-5.000-

10,000

-15,000-]

+20,000-

+26,000 -

-30.000-

-35.000-

-40.000-

-45.000 <

-50,00¢ -]

60,000~

-65,000 -

75,000

-80.000-

-70,000 -jilH Y-t

i

+B5.000 -

-50,000 - ——
~30.00

-25.000 =20.000 =§5.000 -10.000

-5.000 0.000 5.000

410.000

15.000 30.00

The Y-scale is power level (dB) relative to beam center; the X-scale is angte {degrees, cosine corrected) relative to beam center,

{ISA Freq (Hz)=13750000242, AZ rate (deg/s)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10

Co-pol File: ]

% 070723 180804 CO038 TC-30-HA-13.750.1xt

Cross-pol File: [}

% 070723 191206 COD38 TX-30-HA-13.750.txt

Test Frequency {GHz):

Ref. Level {dBm): §

# Points Displayed:

H 13.750000242

~-28.08

7684

On-axis Spec. Isolation (dB): 35.000
Versions Off-axis Spec. Isolation (dB): 35.00
60120 FAST
60129 PACK

Azimuth Beam Center (deg): 5 181.000

Elevation Beam Center (deg}):

H 12000 |
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Model......ccooeiueee 1.2 QBMA

; e "er tex RS_!Q LOCEHOM...evveens Test Range

e
GENERAL OYNAMICS Weather............v.. Overcast
Customer........ooeue. GDSATCOM Test Engineer..... Richard Davisson
Date/Local Time...... 7-23-2007 at 180954 Spacecraft............ Short Range
Job Number............ C0038 Transponder.......

TX...Cross-pol under Co-pol... HORZ polarization...13.750 GHz

Elevation On tvis Isolation (dBy: f] 72.10 |
PYTTE
000
)
et L

[t
S

.20,000+

-25,000~ \

o ||
| \\ A

-35.000~

B 0\ VI N

-45,000 +

TN S AN

0y (T VIRY
-60.000~ - rl"mﬂﬁh Jf .fV w

-65.000

70.000- A T i ..I 1y 1 y |
-?5.0005 . . I [

«B0.000 ‘

] !
-85,000- ‘
90000-’ TR T T T B J

-1.000 2.000 4.000 6,000 8.000 10,000 12,000 44,000 416.000 18.000 20.000 22.000 24.000 26,000 28.000 3.0
The Y-scale is power Jevel (dB} relative to beam center; the X-scale is angle (degrees, cosine corrected) relative to beam center.
[]SA Freq (Hz)=13750000235, AZ rate (degfs)=1.266, EL rate (degis)=0.818, RBW (Hz)=30, VBW (Hz)=10 ]
Co-pol File: || % 070723 180954 C0038 TC-30-HE-13.750.txt ] Azimuth Beam Center (deg): [|_181.000 |
Cross-pol File: % 070723 191507 CO038 TX-30-HE-13.750.txt | Etevation Beam Center (deg): f|_12.000 |
Test Frequency (GHz): 5 13.750000235 On-axis Spec. Isclation {dB): f 35.000
Ref. Leve) (dBm): -29.09 Versions Ofi-axis Spec. Isolation (dB): § 35,00

60120 FAST
# Points Displayed: E 6814 60129 PACK
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Model..........c...... 1.2 QDMA

_ j "ertg“x RS@ Location............... Test Range

GENERAL DYNAMICS Weather............... Clear
Customer........c....... GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-23-2007 at 093452 Spacecraft........... Short Range
Job Number............. CO038 Transponder....

TX...HORZ Polarization...Gain by Beamwidth...14.125 GHz
Spec. Gain (dBi): ] 43.600
AZ Pattern Calculated Gain (dB):] 44.55

0.000+

-5.000 -

10.000° /- \

-15.000 =

-20.000 7

+25.000 -

-30.000 -

35,000 <

-4“-000‘:.........
-2.500 -2.000 -1.500 -1.000 -0.500 0.000 0.500 1.000 1.500 2.000 2.500

EL Pattern
e ——

-5.000 e

- - AN
-35,000 /_\\'/ \ \
™ . N

-a000-L > £ SN SN O
-2.500 -2.000 -4.500 =1.000 -0.500 0.000 0.500 1.000 1.500 2.000 2.500

The Y-scale is power eve! (dB) relative to beam center; the X -scale is angle (degrees, AZ cosine comected) relative to beam center,

Gain by Beamwidth dBi = 10 log[ ((3dB factor / {AZ 3dB BW* EL 3dB BW)) + {1045 factor / (AZ t0dB BW " EL 10dB BW))) / 2 |
- Feed Loss dB - 4.923(RMS inches * Freq GHz)*

|SA Freq (Hz)=14125000199, AZ rate (dey/s)=1.266, EL rate {deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10
AZ Ga-pol File % 070723 093452 C0038 TC-5-HA-14.125.Ixt ‘The calculated gain is greater than the specified gain by 0.95 dB.
EL Co-pol File % 070723 093550 C0038 TC-5-HE-14.125.1xt
Test Frequency (GHz) & 14.125000199 AZ 3dB BW (deg) 1.2160 # Points Displayed 8196
AZ Ref. Level (dBm}) -28.34 AZ 10d8 BW (deg) 2 1644
Feed Loss (d8) 0.20 AZ 15dB BW (deg) | 2.6221
RMS (in.) 0.020 EL 308 BW (deg) | 0.7586 _
Azimuth (deg) 181.000 EL 10dB BW {deg) | 1.3215 3d8 Factor [[ 37000 | o
Elevation (deg) § 12000 | EL 15dB BW (deg) | 1.5746 10dB Factor || €1000 { eosos pack
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Model........ccooeeee. 1.2 QDMA

vertex RSF Location............... Test Range

i A

GENERAL DYNAMICS Weather............... Clear
Customer................ GDSATCOM Test Engineer...... Richard Davisson
DatefLocal Time...... 7-23-2007 at 094616 Spacecraft........... Short Range
Job Number............. Co038 Transponder........

TX...HORZ Polarization...Gain by Integration...14.125 GHz

Spec. Gain (dBi): | 43.600
AZ Pattern Calculated Gain (dB): | 45,89

0.000 -

40,000 <

+20.000 =

-30.000; n/ \‘ﬂ

+40.000 = f\

Jot A i i ‘wﬁl.

70,000 L 1 [H1 1T (k%

[
|—

[AENTNE FYNWE I

-80.000
-80.000 “ s I R R R e o b e e e
155.000 -125.000 -100.000 -75.000 -30.000 -25.000 0.000 25.000 50.000 75.000 100,000 125.000 155.0d

EL Pattern

........................... T

W
=]
=]
=3
a
IRREAN]
——
I
——

60,000 v _ - —

-70.000? —— i —

-80.000

wowoo il o e S —
-1.000 10,000 20.000 30.000 40.000 50,000 60.000 70.000 80.00 90.00

The Y-scale is power level (GB) relalive to beam center; the X -scale is angle {degrees, AZ cosine corrected) relative to beam center.,

Antenna Gain by Integration = 2 / ( Sum [ PsubTheta * sin{Theta) * deltaTheta ] - FeedLoss - AngularExientLoss - SparBiockageLoss - CrossPolLoss)
where the summation is performed for fook angles (Theta} offset from bezm center from 0 to 180 degrees (in practice
\he summation occurs on both sides of baam center and the average is taken) and where PsubThela is the power
relative to beam cenler power and measured at look angles offset from beam center.

||SA Freq (Hz)=14125000198, AZ rate (degfs)=1.266, EL rate (deg/s)=0.818, RBW (Hz}=30, VBW (Hz)=10 ) |
AZ Co-pol Fite || % 070723 094616 CO038 TC-155-HA-14.125.1d The calcutated gain is greater than the specified gain by 2.29 4B.
EL Co-pol File “ % 070723 095111 C0038 TC-80-HE-14.125.txt # Paints Displayed |
Test Frequency (GHz) § 14.125000198 | Feed Loss (dB)

AZ Ref. Level {dBm) 1] -28.43 Angutar Extent Loss(dB)

Azimuth (deg) 181.000 | Versions Spar Blockage Loss {dB)

| 60120 FAST r
Elevatian (deg) E} 12.000 | 60129 PACK Cross-pof Loss (dE} m

46




Model......eeeeenees 1.2 QDMA

Vertex RSl Location

Test Range
SENERAL BYNAMICE Weather Clear
CUSLOMET. .. eeeerrerens GDSATCOM Test Engineer.....  Richard Davisson
PatefLocal Time..... 7-23-2007 at 094616 Spacecraft............ Short Range

Job Number............. coo3s Transponder.......

TX...Co-pol...HORZ polarization...14.125 GHz

Azimuth % Over Curve }] 10.7
0,000~ A [ ]
: i FCC Co-pol: o
-5.000 : 1.0° to  T.0°......29-25l0g@-G
700 to 92...8G

-$0.000~ 92° to 48.0°.
- 43.0° to 180.0°.........-10-G

: ;
-45.000 7 1

: / !
-50,000- ; ' 1" 4

: “ l{ [ 1L . l |
-§5.000- 2 ; i1 m,_ ) ‘|! L ]

: 1 n ]
.60.000-] I H hl y 1 | in - i N}
-65.000- !
w.uao? l“ ] Ji f IJ H I
-T5.000- - . J !
.uu.noof
.ns.ooof
TN, L S—— S SO S —— R — P N — SNSNVSNS NN S——

=155.000 -125.000 +-100.000 -75.000 -50.000 -25.000 0.00 25,000 50.000 T5.000 100.000 125,000 155.00
Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
H{SA Freg (Hz)=14125000198, AZ rate (deg/s)=1.266, EL rate {deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10 Il
File: {] % 070723 094616 CO038 TC-155-HA-14.125.txt | Specified Gain (dB); || 43.600
Test Frequency (GHz): 14,125000198 | Azimuth Beam Center (deg): ’ 181.000
Ref. Level (dBm): -28.43 ] Varsions Elevation Beam Center (deg): E 12.000 1

# Points Displayed: 8192 e Margin Under Curved (dB):
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Model.......oeeree. 1.2 QDMA

ey »
%ﬁ; ' "ertex RS! Location............... Test Range
’ GENERAL DYNAMcR Weather............... Clear
Customer................. GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-23-2007 at 095111 Spacecraft........... Short Range

Job Number............. CO0038 Transponder........

TX...Co-pol...HORZ polarization...14.125 GHz

Elevation % Over Curve “ 3.0 i

€.000 ] i E i

k FCC Co-pol:
-5.000 10t 7L0.....29-25l0g@-G i

b 700 to 928G
10,000~ §2° fo 48.0°...... 32-25log3-G -

1 48.0° {o 180.0°.......-10-G
-15.000 -

B /

a1\

SN /

NN /
i

-45.000 ,\ N

-50.000 -

JE B
—

-55.000+

-60.000 - ; : i

-65.000] H |, |

-70.000 | | | : E

-75.000- ;

-80,000-]

-85,000-]

..................

-80.000 4
-1.000 $0.000 20,000 30.00 40.000¢ 50.000 80.000 T0.000 a0.ooo 90.00(

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
E]SA Freq {Hz)=14125000198, AZ rate (deg/s)=1.266, EL rate (deg/s)=0.818, RBW {Hz)=30, VBW (Hz)=10 j
File: H % 070723 095111 C0O038 TC-90-HE-14.125.txt l Specified Gain: E] 43.600

Test Frequency (GHz): 14._1250(}0198 Azimuth Beam Center (deg): §| 181.000
Ref. Level (dBm): | 28.20 | versioms Elevation Beam Center (deg): §_12.000 |

T 60120 FAST . 7
# Points Displayed: § 7601 60129 PACK Margin Under Curve (dB): § None |
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TX...Co-pol...HORZ polarization.

Model....ccovrnrinne, 1.2 QDMA
B . vertex RS! Location.............. Test Range
A GENEROAL DY NAMICE Wealher Clear
Cusfomer................. GDSATCOM Test Engineer.....  Richard Davisson
Date/Local Time..... 7-23-2007 at 094616 Spacecraft............ Short Range
Job Number............. C0038 Transponder.......

..14.125 GHz

Azimuth % Over Curve I 4.7
0.000- ! | :
i ! ;
: FCC Co-pol: R
80002 10° 1o 7.0°........28-25l0gB-G
: 0 0. 86
-10.000 - 92" o 48.0°.........32-25l09B-G — |
: ’ \ 48.0° to 180.0°.......-10-G
-15.000+ ’ \ -
-20.008- / /

I

/AR

)

/
/
/

. ”f“/ AT 1TV, W\

A (AL
+55.000 - i r M ! f‘ { ﬁ | \ : rl . p
-so.uun—fj’ : f | | % Il
-85,000 - 1| |
-70.000 7 | l
-75.000 - !
-au.ouof
-u.ouuf
480,000 s RSN SRS NS S SR S
+50,000 -40,000 -30.000 -20.000 -10,000 0.00 10.000 z0.00 30.000 40,000 50000
Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine correcied) relative o beam center.
[I5A Freq (Hz)=14125000198, AZ fate (deg/s)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10 |
File: “ % 070723 094616 CO038 TC-155-HA-14,125 txt l Specified Gatin (dB); E 43.600 ]
Test Frequency (GHz): ﬁ 14.125000198 I Azimuth Beam Center {deg): E 181.000 ]
Ref. Level (dBm): § -28.43 | versions Elevation Beam Center (deg): § 12.000
# Points Dispayed: 1 2304 P Margin Under Curved (dB):
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e,
W

Vertex BSI

EENERAL DYRNAMICE

.&:T. ﬁ_‘&

Customer.........c....... GDSATCOM
DatefLocal Time...... 7-23-2007 af 095111
Job Number............. Coo38

1.2 QDMA

Location............... Test Range
Weather.............. Clear

Test Engineer...... Richard Davisson
Spacecraft...........  Shert Range
Transponder........

TX...Co-pol...HORZ polarization...14.125 GHz
Elevation

% Over Curve

0.0

0.000+

| } l

FCC Co-pol:

1010 T, 29-251000-6
70° to 02....BG
92° to 48.0°......32-25090-G

-10,000-]

48.0° to 180.0°...... -10-G

F—— |
—— |

15,000 -] /

/

-20,000 /

=

+25.000

-30.000 -

- ___ |

-35.000 -

-40.,000-

R p—

-45,008 -]

-50.000 -

-55.000 -]

+60.000 -

-65.000 -

~70.,000 -

-75.000-

-80,000

-85,000 -

+80.000 e
«2.500 0.000 5.000 10.000

T
20.000

Lot B e T30 B o B B BT B A B B L S R

25.000

30.000 35.000 40,000

Ty
50.00(

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center,

[ISA Freq (Hz)=14125000198, AZ rate (degis)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10

File: If % 070723 095111 C0038 TG-90-HE-14.125.txt

1

Test Frequency (GHz): § 14.125000198

Ref. Level (dBm): || -28.29
# Paints Displayed: 4565

Varsions

60120 FAST
60129 PACK

Specified Gain:

Azimuth Beam Center (deg):
Elevation Beam Center (deg).
Margin Under Curve (dB):
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Model....ooviiiinnn, 1.2 QDMA

TEE °

%ar - "ertex RSI Location.. Test Range
- TENERAL BYRAMICHE Weather...............  Clear
Customer.......covveuns GDSATCOM Test Engineer.....  Richard Davisson
DatefLocal Time..... 7-23-2007 at 094616 Spacecraft............ Short Range

Jab Number......co.e.. Co038 Transponder.......

TX...Co-pol...HORZ polarization...14.125 GHz

Azimuth % Over Curve l4_5 ’

0.000

] \ ) 1 ! E

: FCC Co-pal: | |
-s.007 10° 10 7.0 29-251098-G

: 70° o 9%...8G
10,000~ 9.2° to 48.0°......32-25l00@-G —

: ] \ 48.0° to 180.0"........-10-G
-15,000- y \ —
-20,000- A \ //

VRN /

iy N

é A AN
\\/A {v/ {)J

-40.000 -

-45.000;//‘:’/ J,W
-st:l.mmE K“W

e 1A/ Y -
.smoiwl ‘}P ,V I

—_—
S

=

=

70,000

-75.000-

-uo.oouf

-85.000

2804 B0 0 T i T T e SSPSEARSSUSI SN EEE O e AD
-30.00 -25.000 -20.000 +15.000 -10.000 -5.000 0.000 5.00 10.000 15.000 20.000 25.000 30.00¢

Y-scale Is power level (dB) relative to beam center; x-scale s angle (degrees, cosine corrected) relative 1o beam center.

|[SA Freq (Hz)=14125000198, AZ rate (deg/s)=1.266, EL rate {deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10 l
File: || % 070723 094616 C0038 TC-155-HA-14.125.txt j Specified Gain {dB): 43.600 f
Test Frequency (GHz): 14.125000198 Azimuth Beam Center {deg): 181.000 |

Ref, Level (dBm}: -28.43 Varsions Elevation Beam Center (deg): § _ 12.000
# Points Displayed: § 1381 0129 Pt Margin Under Curved (d8):
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MOUEL....rerarraeerens 1.2 QDMA

verte_x RSI“ Location............... Test Range

GENERAL BYNAMICE Weather............... Clear
Customer.......coeeeee- GDSATCOM Test Engineer...... Richard Davissor
DatefLocal Time...... 7-23-2007 at 095111 Spacecratt........... Short Range
Job Number............. coa3s Transponder........

TX...Co-pol...HORZ polarization...14.125 GHz

Elevation % Over Curve [] 0.0 |
0.006 7
] i [ | |
] FCC Co-pol:
+5.000 10t 7.00.....2025000-G
] 70° fo 9.2 &G
10,000 §2° 0 48.0%..... 32-25l09@-G -
] ] \ 4.0 o 1800°......-10-G
+15.000] /’ \\ I~

v/ TN /

-25.000 ]

| //V NN
|

-35.000-]

-40.000 -] \

-45.000-]
i

50,000~

Y L i

:en:nun§ x,- | I‘- | Iﬂ -.M’ Mﬂ

-es.ouué I n& A '
5 | !Il | |

+70.000

e
e
—_— e

-75.000

-80.000

-85.000-

«80.000 e N N VRS —— TR AT
2,500 0,000 2500  5.000  T7.500 40,000 412,500 15.000  17.500  20.000 22,5060  25.000 27.500  30.00(

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
HSA Fregq (Hz)=14125000198, AZ rate (deg/s)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (Hz}=10 |

File: || % 070723 095111 CO038 TC-90-HE-14.125 txt { Specified Gain: 5 43.600
Test Frequency (GHz): || 14.125000108 Azimuth Beam Center (deg); B 181.000 |
Ref. Level {dBm): : -28.29 Versions Elevation Beam Center (deg): § 12.000 ]

; 60120 FAST g
# Poinis Displayed: § 2638 60129 PACK Margin Under Curve (dB}:
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1.2 QDMA
Test Range

GENERAL DYNAMICS

GDSATCOM
7-23-2007 at 185243
Co038

Overcast
Richard Davisson
Short Range

Weather...............

Customer...........o... Test Engineer.....

Date/Local Time.....
Job Number.............

Spacecraft............
Transpender......

TX...Cross-pol under Co-pol...HORZ polarization...14.125 GHz

AZImUth On-axis Isolation (dB}:[Iff"""-W6 i
: |
-10.000% / \

-20.000 f

-25.000-

-30,000 -

-35,000- [

-40.000 -

-45,000

-50.000 -

-55.000

A
vmu

-60,000- I

-85.000~

-70.000 -[RAN---

75,000 — i

-§0.000~ - ;
. | £

+85.000-

-90.000 -
-30,00 -5.000 0,600

The Y-scale is power level (dB) relative to beam center; the X-scale is angle (degrees, cosine corrected) relative to beam center.
[§SA Freq {(Hz)=14125000246, AZ rate {deg/s)=1.266, EL rate (deg/s)=0.818, RBW (Hz}=30, VBW (Hz}=10
Azimuth Beam Center (deg): 3 181.000

5.000 10000 15.000 20.000

Co-pol File: || o 070723 181252 CO038 TC-30-HA-14,125.1xt
Cross-pol File: [f % 070723 185243 C0038 TX-30-HA-14.125.txt Elevation Beam Center (dag): f|_12.000 ]
Test Frequency (GHz): Cn-axis Spec. Isolation (dB): 35.000

Ref. Level {dBm): -28.7¢ Versians Off-axis Spec. Isolation (dB): 35.00

# Points Displayed: 7657 pastegd
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Model.......ccccceee. 1.2 QDMA

g -3

gﬁfﬂ Ver te_____x RSI LOCAtON...cv.nno... Test Range

- GENERAL DYNAMICS Weather.............  Overcast
Customer.......cccceeee. GDSATCOM Test Engineer..... Richard Davisson
Date/Local Time...... 7-23-2007 at 181439 Spacecratft............ Short Range
Job Number............. Ccoo38 Transponder.......

TX...Cross-pol under Co-pol...HORZ polarization...14.125 GHz

Elevation On Axis Isolation (dB):. 1] 38.45

0.000 -

=1l

-10.000 -

el
il
|
|

-25,000 -

-30.0005 \ A [
i NN
-45-000§ / \ \// \’“\ AN

ALV VIV

-50.000~

- AL
: V

1l Y. IR

.70.000 -

~76.000 - : -1 } .

-80.000 i

-85.000 -

-90.000-: T T TR T T T T T T T T T R T T T T . .
-4,000 2,000 4.00 6.000 8.000 10,000 412,000 14,000 46.000 18.000 20.000 22,000 24,000 26,000 2B.000 30.0
The Y-scale is power level {dB} relative to beam center; the X-scale is angle (degrees, cosine corrected) relative to beam center.

|IsA Freq {Hz)=14125000244, AZ rate (deg/s)=1.266, EL rate {deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10

Co-pol Fite: | % 070723 181439 C0038 TC-30-HE14.125.txt | Azimuth Beam Center (deg): [ 181.000 |
Cross-pol File: % 070723 185547 C0038 TX-30-HE. 14.125.t4 | Etevation Beam Center (deg): _12.000 |
Test Frequency (GHz): §_14.125000244 1 Cn-axis Spec. Isolation (dB):
Ref. Level {dBm): -28.79 versions Off-axis Spec. Isolation (dB): f 35.00 |

{60120 FAST
# Points Displayed: E 6812 60129 PACK
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Model....ccvennn. 1.2 QDMA

— €
‘—gf Vel"tex RS_I Location.............. Test Range
- GENERAL BYNAMICS Weather............... Clear
Customer................ GDSATCOM Test Engineer...... Richard Davisson
Date/Locat Time...... 7-23-2007 at 101512 Spacecraft........... Short Range
Job Number............. Coo38 Transponder....

TX...HORZ Polarization...Gain by Beamwidth...14.500 GHz

Spec. Gain (dBi):

| 43.700
44.76

Calculated Gain {dB}:

AZ Pattern

/

-5.000 -

-10.200 -]

-15.000

-20.000

25,000 -

+30,000 -

35,000 -

-40.000 -

-2.500 0.000

EL Pattern
e

-2.000 =1.500 -1.000

0,000~

5,600 - d

~10.000

-15.000

-20.000

25,000 =

\
\

1.000

TN
a N/

2500 2000  -1.500 000

The Y-scale is power level (¢B) relative to beam center; the X -scale is angle {degrees, AZ cosine corrected) relalive to beam center.
Gain by Beamwidth dBi = 10 log[ {(3dB factar / (AZ 3dB BW * EL 3dB BW)} + (104B factor / {AZ 10dB BW ™ EL 10dB BW))} / 2 |
- Feed Loss dB - 4.823(RMS inches * Freg GHz)*
|SA Freq {Hz)=14500000211, AZ rate (deg/s)=1.266, EL rate (deg/s)=(.818, RBW {Hz)}=30, VBW (Hz})=10

-30,000 -

-35.000 -

e

\ T

E I e T R B

0.000 0.500

AZ Co-pol File % 070723 101512 CO038 TC-5-HA-14.500.txt The calculated gain is greater than the specified gain by 1.06 dB.
EL Co-pol File % 070723 101608 CO038 TC-5-HE-14.500.txt
Test Frequency (GHz) mm AZ 3dB BW (deg) 1.4797 # Points Displayed
AZ Ref. Level (d8m) -31.77 AZ 10dB BW {deg) | 2.0714
Feed Loss {dB) 0.20 AZ 15dB BW {deg) 2 4617
RMS (in.) 0.020 EL 3dBBW (deg) | 0.7430 _
Azimuth (deg) 181,000 EL 10dB BW (deg) | 1.3077 3dB Factor 1| 31000 5‘;‘::;”::5T
Elevation (deg) 12.000 EL 15dB BW (deg) 1.5712 10dB Factor 91000 60129 PACK
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Model.......c.coene... 1.2 QDMA

% =3 Vertex RS[ Location............... Test Range

UENERAL BYRNAMICS Weather............... Clear
Customer................ GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-23-2007 at 100600 Spacecraft........... Short Range
Job Number............. C0038 Transponder........

TX...HORZ Polarization...Gain by Integration...14.500 GHz

Spec. Gain (dBi): || 43.700
AZ Pattern Calculated Gain (dB): | 46.02

90000'. EEEEEEEE e R : T T T T T e e R L R RRAEEE L e b e ek T
1585 000 -125 000 -100. NMI 75 000 ~50.000 -25.000 0. 000 25 000 50,000 75.000 100.000 125.000 155.00

EL Pattern

0.000

'"""""; \

-20,000 <
-30.000

40,000 \N\
-50,000 e

o AT e ™

-70.000 7 |

.80.000 5

90,000 I R R R A R R .
-1.000 10.000 20.000 30.000 40.000 50.0400 60.000 70.000 BD 000 90,00

The Y-scale is power level (AB) relative to beam center; the X -scale is angle (degrees, AZ cosine corrected) relative to beam cenfer.

Antenna Gain by Enlegration = 2 1 { Sum [ PsubTheta * sin(Theta) * deltaTheta | - FeedLoss - AngularExtentloss - SparBlockageLoss - CrossPolLess)
where the summation is performed for look angles (Theta) offset from beam center from 0 1o 180 degrees (in praclice
the summation eccurs on both sides of beam center and lhe average is taken} and whete PsubTheta s the power
relative to beam cenler power and measured at look angles offset from bearm center.

{[5A Freq (Hz)=14500000211, AZ rate (deg/s)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10 i
AZ Co-pol File [ % 070723 100600 C0038 TC-155-HA-14.500.txt 1 The calculated gain is greater than the specified gain by 2.32 dB.
EL Co-pol File || % 070723 101043 C0038 TC-90-HE-14.500.bx1 1 # Paints Displayed 3

Test Frequency (GHz) § 14.500000211 | Feed Loss (dB)
AZ Ref. Level {dBm) | -31.66 ; Angular Extent Loss(dB}
Azimuth (deg) j—‘ﬁrﬁﬁ‘d_j Versions Spar Blockage Loss (dB)
Elevation (deg) E :g:gg :ig( Cross-pal Loss (dB)
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Model.......cccesrunee 1.2 QDMA

Ve l"tex F:‘{Slo Location

Test Range
SERERAL BYNAMICE Weather Clear
Customer.......c.o...... GDSATCOM Test Engineer.....  Richard Davisson
Date/Local Time..... 7-23-2007 at 160600 Spacecraft........... Short Range

Job Number............. €0038 Transponder.......

TX...Co-pol...HORZ polarization...14.500 GHz
Azimuth % Qver Curve {| 10.1

o.000 T
: E I |

. FCC Co-paol:
80007 10° 1o 7.0°.......20-250008-G
: Wb 880G
-10.000 92° to 4BA%......52-2500R-C —
: B0 10 180.0% v 106

/

/
/

+15.000°

~20.000

-25.000 -

e e,
e

-30.000 - d

-35.000‘; /41 /
- ZAREI .

-45.000 7 N
|

-50.000 - i| '
: ] ﬂ | ’ .
(- L

-55.000 - ; f#

50,000 -}

-65.000- ]| i | f |

--m.ouo-; R EINRLL Il 1

-75.000 -

-80.000 -]

(O I I T e T

-90,000 -1 — R et S
50.000  75.000  100.000  $25.000 155.00

155,000 125000 -$00,000 75.000  -50.000  .25.000  0.000  25.000
Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center,
HSA Freq (Hz)=14500000211, AZ rate {deg/s)=1.266, EL rate (deqg/s}=0.818, RBW (Hz)=30, VBW (Hz}=10 |

File: [] % 070723 100600 CO038 TC-155-HA-14.500.txt | Specified Gain (dB): §_43.700
Test Frequency (GHz): 14.500000211 Azimuth Beam Center (deg): 1 181.000 ]

Ref. Level (dBm}): E -31.65 Versions Elevation Beam Center (deg): il 12.000
# Points Displayed: § 8192 0129 oAtk Margin Under Curved (d8): [ _None |
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1.2 QDMA

e, L4 Model..................
E;«F ‘E,;% Vertex RS[ Location.............. Test Range
) AENERAL ByRames Weather............... Clear
Customer................ GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-23-2007 at 101049 Spacecraft........... Short Range
Job Number............. Co038 Transponder........

TX...Co-pol...HORZ polarization...14.500 GHz

Eievation % Over Curve |} 5.1
0.000 .
] | E |
o i FCC Co-pol:
+5.0007 10° {0 7.0°.........29-25l008-G i
: 700 o 92.....8G
-10.000~ 9.2° fo 40.0° ..32-25l098-G -
E 48.0° to 180.0° ~10-G
«15.000 <} =

-20.000-

-25.000 -

-30.000 -

i E— —""'--._______
L
\

liAaN 7
AN

-40.000 7

~85.000 -

-50.000 -

sson0. i
- :;H,'i ot
5 {' I..”E'U |

-§5.000 <

] iy 8
K NN
=70,000~| YR |

~75.000

-80.000 «

-85.000 -

-90.080
-2.500 10.000 20.000 30.000 40.00 50,000 £0.000 70.00 80.000 50.004

Y-scale is power level (dB} relative to beam center; x-scale is angle (degrees, cosine corrected) relative 1o beam center.
/[sA Freq (Hz)=14500000211, AZ rate (deg/s)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10 !

File: [] % 070723 101043 C0038 TC-90-HE-14.500.1xt i Specified Gain: || 43.700 |
Test Frequency (GHz): Azimuth Beam Center (deg): m

Ref. Level {dBm). versions Elevation Beam Center (deg):

# Points Displayed: 2333 iﬁﬂ Margin Under Curve (dB}:

......... Ty T
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a Model...cooeeemeee. 1.2 QBMA
Location......c....... Test Range
SENERAL BYNANTCE Weather............... Clear
Cusiomer......ccoee.e.. GDSATCOM Test Engineer..... Richard Davisson
Date/Local Time.....  7-23-2007 at 100600 Spacecraft............ Short Range
Job Number............, Co038 Transponder.......
TX...Co-pol...HORZ polarization...14.500 GHz

Azimuth

% Over Curve Q.3

l E %

P
1
e )
| el
[ !

! I
-75.000-]
-80,000-
-85.000-
TN SO—

-50.000 +40,000 -30.000 -20.000 -10,000 0.000 10.000 20.000 30.000 40.000 50,000

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine

corrected) relative to beam cenfer.

HSA Freq {Hz)=14500000211, AZ rate {deg/s)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10

File: “ % 070723 100600 CO038 TC-155-HA-14.500.txt {

Test Frequency (GHz}): E[ 14.500000211 j
Ref. Level (dBm): E -31.66 I Versions

# Points Displayed: [ 2298 pocesdindd

Specified Gain (dB):

Azimuth Beam Center (deg):
Elevation Beam Center (deg):
Margin Under Curved (dB): m
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1.2 QDMA

' Vertex RSF r;::tli-c;; --------------- Test Range

EENERAL DYNAMICHE

Weather............... Clear
Customer................. GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-23-2007 at 101049 Spacecraft........... Short Range
Job Number............. C0038 Transponder........

TX...Co-pol...HORZ polarization...14.500 GHz
Elevation % Over Curve il 0.1

D.Oﬂﬂ: ‘ i |

b FCC Co-pal;
-s.ooo: \ 1.0° to 7.0°.......29-25l0g@-G K

70° to 92 8-G
92" to 480"
48.0° to 180.0%,........ -10-G

.15.ooo§ I
1/l

-20.000 .

\ 7

-25.000

/
s
:J

-35.000-]

.em.nnu; \ | =
oy —

-5°-°°°§ Jm hjﬂ \ Wl | ] i ‘-T_-T m

+35.000 -

-60.000 <

-65.000 l

-70.000-] — - |

-75.000

-80.000]

-35.000 -}

+80.800 e S S —
-2,500 0,000 5.00 10.000 15.000 20.000 25.000 30.000 35.000 40.000 45,000 50.000

Y-scate is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
E|SA Freq (Hz)=14500000211, AZ rate {deg/s)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10 |

File: || % 070723 101049 CO038 TC-80-HE-14.500.1xt i Specified Gain: || 43.700
Test Frequency (GHz): § 14.500000211 Azimuth Beam Center (deg): i 181.000

Ref. Level (dBmy}: -31.68 Versions Elevation Beam Center (deg): § 12.000
. . . = 60120 FAST .
# Points Displayed: § 4547 60122 PACK Margin Under Curve (dB}): Ef None j
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Model...c..verrerrernes 1.2 QDMA

e ) =
G J@ "ertex RSI Location.....cw e, Test Range
& g
J GRNERAL QYNAMICE Weather............... Clear
CUSIOMET....covrrrrrnrrns GDSATCOM Test Engineer..... Richard Davisson
Date/l.ocal Time..... 7-23-2007 at 100600 Spacecraft............ Short Range
Job Number............. C0038 Transponder.......

TX...Co-pol...HORZ polarization...14.500 GHz

Azimuth % QOver Curve i| B.0
0.000 - I
; [ 3 |
k FCC Co-pol: -
-5.000 ] 10° o 7.0°........20-25l098-G
1 70° o 9.2.....8G
10.000- 92° fo 48.0°......52-25l00@-G —
: 48.0° to 180.0°........-10-G

i
1]
: i

/

VRN /
/N /
Wi N
. A N AN

+60.000 ] i |
-85.000 |4
70,000 1 i—

+75.000-

-80.000 f

-85.000 f

80000 e e T T T R
-30.000 -25.000 =20.000 -15.000 -10.000 -5.000 0.000 §.00 10.000 15.000 20.000 25.000 30.004

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative o beam center.

iISA Freq (Hz)=14500000211, AZ rate (deg/s)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (H2)=10 !

File: !I % 070723 100600 C0638 TC-155-HA-14.500.1xt f Specified Gain (dB):  43.700

Test Frequency (GHZ):E 14.500000211 | Azimuth Beam Center (deg): § 781.000
Ref. Level (dBm); Ei -31.66 E Versiens Elevation Beam Center (deg): 1 12.000

. . i} 3 !
# Points Displayed: 1377 prvedinld Margin Under Curved (dB): §| _None |
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o ® Model........coonuuu.. 1.2 QDMA
g, "ertex RS! Location Test Range

T i =
’ BHESAL DYNAMCR Weather.............. Clear
Customer.........c.c..... GDSATCOM Test Engineer...... Richard Davisson
Date/Local Time...... 7-23-2007 at 101049 Spacecraft........... Short Range
Job Number............. C0038 Transponder........

TX...Co-pol...HORZ polarization...14.500 GHz
Elevation % Over Curve

0.0

|
-5.000] {
-10.000+]

92" to 48.0%... 32-25l0gi3-G
48.0° o 18%.0%....... -10-G

L
!

| T
| ——

FCC C‘o-pol:
15,0007 / }

700 o 92 8G
-25,000-

100t 7.0 29-25l0g3-G
~20.000 / I

-30.000 -

==
N
™~

-35.000
;v

-40.000

-45.000-]

-50.000 -]

-55.000-

-60.000 -]

-65.000 -

-70.000 -

-75.000 -]

-80.000 -

-55.000

JETN 1. X PN ANV SN S IS TONSNN —————— S S

TTTETTTET
-2.500 0.000 2,500 5.000 1.500 10.000 12.500 15.000 17.500 20.000 22.500 25.000 27.500

30.000

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center,

TTSA Freq (Hz)=14500000211, AZ rate (degis)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10

File: | % 070723 101049 C0038 TC-90-HE-14.500.txt ] Specified Gain: I 43.700
Test Frequency (GHz): §| 14.500000211 Azimuth Beam Center (deg): g 181.060
Ref. Level (dBmy): 1 -31.68 Varsions Elevation Beam Center (deg): g 12.000 |
. . 5 60120 FAST )
# Points Displayed: § 2627 60129 PACK Margin Under Curve (dB): E 3.59 ]
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Model.....corrvrrnrer 1.2 QDMA

Vertex RSF Locafion..............  Test Range

) GENERAL DYNAMICS Weather............  Overcast
Customer............... GDSATCOM Test Engineer..... Richard Davisson
Date/tocal Time..... 7-23-2007 at 184255 Spacecraft...........  Short Range
Job Number............. C0038 Transpender.......

TX...Cross-pol under Co-pol...HORZ polarization...14.500 GHz
Azimuth On-axis isolation (dB}:IF3-29 |

I
-10.000 / \
-15.000 ] \
-20.000 / \

f L

-25.000 -

IRINAW

/ \

P ol NI TN

S I

e N T g

- ww\ W rw TNy i wm\ AR
M| . \ ”

-65.000- ’ }

-70.000 || R K- M- -

-75.000 | ! ‘

-80.000-

85,000 -

48,000 T T e T T
-30,000  -25.000  -20,000  -i5.000  -10.000  -5.000 0,000 5,000 10.000 §5.000 20,000 25000 30,00
The Y-scale is power level {dB) relative to beam center; the X-scale is angle (degrees, cosine corrected) relative to beam center.

{[SA Freq (Hz)=14500000248, AZ rate (deg/s)=1.266, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10 —

Co-pol File: % 070723 182535 CO036 1C-30-HA-14.500.1xt Azimuth Beam Center {deg): §i_181.000 |
Cross-pol Fite: ] % 070723 184255 CO038 TX-30-HA-14.500.1xt Elevation Beam Center (deg): §§ _12.000
Test Frequency (GHz): || 14.500000248 | On-axis Spec. Isclation (dB):

Ref. Level (¢Bm}: m Versions Off-axis Spec. |solation (dB):

# Points Displayed: & 7654 :giig ::gc
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VertexRSI

GENERAL DYNAMICS

Customer................. GDSATCOM
Date/Local Time......

Job Number............. Coo38

7-23-2007 at 182729

Mode!...
Location
Weather...............
Test Engineer.

Spacecraft.....

Transponder.

1.2 QDMA
Test Range
Overcast

Richard Davisson

Short Range

TX...Cross-pol under Co-pol... HORZ polarization...14.500 GHz

Elevation

On Axis Isolation (dB): | 45.56

6.000 -

il

w111

~15.000 - \

-20.000+

.25.000+

-30.000-

-35.000~

40,000~

-45.000 -

-50.000

by

-60.000-

-65,000-

Il

-70,000 - ] H |

75,000 -

~80,000 -

-85.000 4

90,000 -4

Z.000

4.00

+1.000

The Y-scale is power level {dB) relative to beam center; the X-scale is angle (degrees, cosine corrected) relative to beam center.

SA Freq (Hz)=14500000250, AZ rate (deg/s)=1.268, EL rate (deg/s)=0.818, RBW (Hz)=30, VBW (Hz)=10
i % 070723 182729 CO038 TC-30-HE-14.500.1xt

Co-pol File:

Cross-pol File: ||

% 070723 184551 C0038 TX-30-HE-14.500.txt

Test Frequency {(GHz): H  14.500000250

Ref. Level (dBm}: [i

# Points Displayed: g 6852 I

Versions

60120 FAST
60129 PACK

Azimuth Beam Center (deg): E 181.000 i
Elevation Beam Center (deg): § 12.000 ;
On-axis Spec. Isolation (dB): 35.000 !

Off-axis Spec. Isclation (dB}): g 35.00 ]
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Antenna Noise Temperture and G/T

CUSTOMER: GDSATCOM DATE: 7/25/07
SITE: Kilgere, TX (Long Range) LOCAL TIME: 2:30, p.m.
ANTENNA SIZE: 1.2 QDMA WEATHER: Clear
JOB NUMBER: (0038 TESTED BY: Scau Casey
LNA DATA: Maxtech LKE-4090/1 S/N:087
Paolarizalion RHCP
Azimuth angle {(deg) 97.3 97.3 97.3
Elevalion angle (deg) i0 20 60

Frequency {(GH2)t 10.700 11,7258 12.750 10.700 11.725 12.780 10.7C0 12.750 10.700 11.725 12,750

Hot load ambfent temp {deg C) 35.0 35.0 35.0 35,0 35.0 35.0 350 350 35.0 35.0 35.0

LNA ambient temp {deg C) 38.7 38.8 38.4 3B.6 3789 38.0 8.0 38.0 3B.5 3B.4 38.8
Cold sky noise power at SA (dBm)| -63.03 -63.60 -62.23 -63.25 -63.78 -62.42 -63.47 -62.48 -63.36 -63.92 -62.60
Hot load noise power at SA (dBm)| -59.31 -60.09 -HB.67 -58.30 -60.07 -58.72 -58.33 -58.44 -59,14 -59.90 -58.50
LNA noise ternp al spec (K| 78.00 77.00 83.85 78.00 77.00 83.85 78.00 83.85 78,00 77.00 83.85
Instrument flaor noise power (dBm)] -04.74 -94.39 -93.58 -94.74 -84.38 -93.58 -94.74 -83.58 -94.74 -94.39 -83.58
Spec temp {deg C) 23.0 23.0 23.0 23.0 23.0 23.0 230 23.0 23.0 23.0 23.0

Feed loss (dB)| 0.550 0.550 0.550 0.550 0.550 0,550 0.550 0.550 0.550 0.550 0.550

Permanent Josses after feed (dB)|  0.01 0.016 0.016 0016 0.016 0.016 0.016 0.016 0.016 0.016
Temporary losses before LNA {dB)|  0.08i 0.08€ 0.086 0.086 0.086 0.086 0.086 0.086 0.086 0.086
Antenna gain (dBi}| 42.85 44.31 42.85 44.31 42.85 44.31 42.85 43.83 44.31

LNA noise temp referenced in RF Spec 70,00 70.00 76.00 70.00 70.00 70.00 70.00 70.00 70.00

Unconrected y-factor {dB) 3.56 3.95 3.70 4.14 4.05 4.04 427 402 4.10

Conected y-faclor (dB) 3.56 3.95 3.71 3.70 4.14 4.05 4.04 4.22 4.02 4.10

Feed loss (ratio<1) 0.881 0.581 0.881 0.881 0.881 0.881 0.881 0.881 0.881 0.881

Feed noise temp at ambient temp {K) 36.64 36.64 26.64 28.64 36.64 36.64 36.64 36.64 36.64 36.64
Permanent losses afier feed (ratio<1) 0.9%6 0.986 0.8986 0.986 0.996 0.896 0.896 0.996 0.996 0.996

Permanent noise temp after feed at amb. (K) 013 0.13 0.13 0.13 0.13 0.13 0.13 0,13 0.13 013
Temporary losses before LNA (ralio<1) 0,980 0.980 0.980 0.980 0.980 0.980 0.880 0.980 0.980 0.980
Temporary neise temp befere LMA at amb. (K} 6.038 8.038 6.035 6.039 6.039 030 6.039 6.039 6.039 §.038
LNA naise temp at ambient {(K) 91.87 85.55 84.12 81,65 85.26 4.26 91.65 85.51 84.36 92.08

Y-factor correcied (ratio>1) 2.27 248 2.35 2.35 2,60 2.54 2.54 2.64 2.52 2.57
Tsysall at amblent (K)| 167.07 176.09 158.42 166.80 170.41 151.52 154.28 157.57 148.85 155.40 1565.57

Pattern nolse temp (K| 45.91 49.12 35.83 47,32 42,77 28.25 3263 27.85 24.86 33.80 25.03

Feed noise temp at spec temp (K)|  35.21 35.21 35.21 35.21 35.21 35.21 35.21 3521 35.21 35.21 35.21
Pemnaneni noise temp after feed at spec (K} 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.08 1.08 1.09
Tant, nolse temp al spec temp (K)| T5.66 78.4% 66.56 76.01 7289 60,70 63,95 5975 57.11 64.99 57.26
Tsys referenced 1o spec sheet [K)] 14647 149.20 137.70 147.72 i43.71 130.97 134.81 130.62 127.89 135.84 128.14
Tsys (dBK)] 21.66 21.74 21,38 21.69 21.5¢ 21.17 21.30 21.18 21.07 21.33 21,08

GITsys ~m_mh Ky 219 22,57 21.46 2214 22.74 21.68 22.53 23.15 21.78 22.50 23.23

GIT 10 20 60 90 Tant 10 20 4 BO
10.700 2119 21.4 21.78 67.7t 10,700 75.66 66.86 60.10 57,
11.725 21,91 22.14 22,50 58.56 11.725 84.72 76.91 83.95 B84,
12.750 22.57 2.74 23.23 55.45 12.750 7848 72.89 58.75 57.2€
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Vertex RS/

Frequency in GHz

R.F.Specification
for

VertexRSI 1.20 Meter QDMA Antenna
With Two Port Transmit/Receive Linearly Polarized Feed
Preliminary Spec
Receive Transmit

10.700-12.750 13.750-14.500

Port Type Rx1 ™1
Polarization Linear Linear
Feed Port Polarizations VLP or HLP HLP or VLLP
Antenna Gain {+/- 0.2 dB)
10.700/13.750 GHz-- 41.20 dBi 43.20 dBi
11.725/14.125 GHz 41,60 dBi 43.60 dBi
12.750 / 14.500 GHz 42.20 dBi 43.70 dBi
Antenna Noise Temperture
5 degree Elevation 82K
10 degree Elevation B9 K
20 degree Elevation 61 K
40 degree Elevation----------~==-=mmmmmam e 6K
Typical G/T at 20 deg Elevation 11.725 GHz , clear horizon
70 degree K LNA 20.4 dB/K
90 degree K LNA 19.8 dB/K
Pattern Beamwidth in degrees at  11.725/14.125 GHz
-3 dB Beamwidth 1.36 1.13
-15 dB Beamwidth 2.86 2.37

Sidelobes

For Angle A from 1.5 to 48 Degrees

Cross Polarization Isolation
On Axis

Meets FCC Requirement

Within 1.0 dB Beamwidth

VertexRSI- Antenna Products Divison
Kilgore Texas Facility, U.S.A.

35.0dB 35.0dB
- 35.0dB 35.0dB
10/27/2008

Page 1o0of2

975-1622D
R.F. Specification
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mw, <m2mx mm_. m.m.mummu_omzo:

VertexRS1 1.20 Meter GDMA Antenna
With Two Port Transmit/Receive Linearly Polarized Feed
Preliminary Spec

Receive Transmit
VSWR (Return Loss} 1.38:1(15.9dB} 1.38:1({15.9dB}
Feed Insertion or Ohmic Loss - 0.55dB 0.20dB
Port to Port Isolation 0.0dB {lnputy -30.0dB
Port to Port Isolation -85.0dB 0.0 dB (Input)
Output Waveguide Flange Interfacg------- WR-75 WR-75
Total Power Handling Capability 100 Watts

.
©

Notes - Other operational frequencies available

- 10% of sidelobes may exceed the sidelobe specifications where mcm:om_u_m.. o )
- Power handling capability is based on and limited by the physical characteristics in the feed components. Microwave power at these

levels may contribute to the radiation hazard or exceed certain offaxis EIRP specifications.

-G/T is calculated by bolting single LNA directly to the feed.it does not allow for any post LNA effects.

All values are at the rear feed output flange.

VertexRSI- Antenna Products Divison 975-1622D
Kilgore Texas Facility, U.S.A. 10/27/2008 Page 2of2 R.F. Specification



Custom Test Plan

Rx: 10.700 - 12.750 GHz
Tx: 13.750 —14.500 GHz

Rx/Tx Gain: Low, Mid, High +/- 180deg Az
+/- 90deg El

Rx/Tx Co-Pol: Low, Mid, High +/- 30deg _ 50deg _ 180deg Az
+/- 30deg 50deg  90deg El

Rx/Tx Cross-Pol: Low, Mid, High +/- 3deg Az/El

Antenna Noise Temperature and G/T
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Equipment List

LNA’s:
Maxtech LKE-4090/1 S/N:087 (Noise Temp)

Maxtech LKE-4090/1 S/N:060 (Testing)
Satellink P/N:9V670-571-001-001 S/N:001 (Testing)

Analyzer’s:

Agilent E4446A

S/N: MY46180164

CAL: 1-22-07 to 1-22-08

Agilent E4407B

S/N: MY44213574

CAL: 17-03-07 to 17-03-08
Signal Generator:

Agilent E4446A

S/N: MY46180400

CAL: 6-28-07 to 6-28-08
Source: LP Ku

Feed Horn: P/N: SH/KTR1L S/N: TRSR005
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