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INTRODUCTION

The test data presented in this report represents an evaluation of a 1.0 meter Ku-band, Single Offset
reflector system. The tests were conducted on the VertexRSI Test Range in accordance with test plan
PRC000778 Rev. 2 and principles of the FCC Standard, 47 CFR Ch.1 §25.209 .

This report shows the antenna’s performance for on axis cross polarization isolation, cross
polarization side lobe suppression, and antenna gain using the precision beam width method.

Job No.: 12866-12 FT No: 5050 Test Engineer: Zukowski, Werner

Zukowski, Werner 06/06/06 | West, Timothy 06/06/06 | Pollard, Alan B. 06/06/06

s éJUMGAQ___;/y,y/(}J §408 79, Tlle o /e /Bl

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:

Te=[Th+ (Twa+TH]/ Y (K)
where: Ts = system noise temperature in degrees K
Th = 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 (Yap/10)
3. G/Ts:

Ts(dB) = 10 LOG(T5)
Where: T, = System noise temp.(°K}

4. G/T{(dB/°K) =G - T (dB)
5, Antenna Gain:
Ga = 10 LOG[(G3+G1)/2]-Lms -Ls

G3 =31,000/(az 3a8)e1 3dB)
G]()=9 1 ,000/(&2 IDdB)(eE IOdB)

where: 4z 14p = (cosine corrected) Azimuth Half Power Beamwidth, degrees
o 3dg = Elevation Half Power Beamwidth, degrees
2z 1008 = (cosine corrected) Azimuth Beamwidth @ -10dB, degrees
o 10a8 = Elevation Beamwidth @ -10dB, degrees
Lms = Reflector Surface Accuracy Loss, dB
Loms = 4.92E°F
E = RMS Surface Accuracy of Reflector, inches
F =Frequency, GHz
Ls=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
a. Azimuth Co-Pol

For Angle A from 1.25 degreeto 7 degreés
For Angle A from 7 to 9.2 degrees

29-25 log(A)
+ 8 dBi

For Angle A from 9.2 to 48 degrees
For Angle A from 48 to 180 degrees

32-25 log(A)
-10 dBi

b. Elevation Co-Pol

For Angle A from 1.25 to 48 degrees
For Angle A from 48 to 180 degrees

32-25 log(A)
-10dBi

¢. Azimuth Cross-Pol

For Angle A from 1.8 to 7 degrees
For Angle A from 7 to 9.2 degrees

19-25 Jog(A)
-2 dBi

8. G/T: by Carrier to Noise Method

G/T dB/°K =

C/No sh: ~ 228.6 - Satellite EIRPaw + Path Lossas + Aspect Correctionas

9. C/No=

CHN/N - 2.5dB + 10 logio (NBW)




SUMMARY OF ANTENNA PERFORMANCE:

On-axis eross-pol isolation

Frequency (Mhz). 10700 11725 12750 13750 14000 14125 14500
Measured (dBi):

Transmit

HORZ AZ NA NA NA 42.53 51.17 54.69 39.54
VERT AZ NA NA NA 37.79 39.10 43.40 57.85
Receive

HORZ AZ 58.58 53.79 39.43 NA NA NA NA
VERT AZ 56.62 55.51 38.60 NA NA NA NA
Spec. (dBi): RCV 27.0 dB on axis TX 35.0 dB on axis

Anterna Gain(Precision Beam Width)

Frequency (Mhz): 10700 11725 12750 13750 14000 14125 14500
Measured (dBi):

Transmit

HORZ AZ NA NA NA 41.65 41.87 41.96 42.24
VERT AZ NA NA NA 41.71 41.87 41.97 42.20
Receive

HORZ AZ 39.62 40.42 41.37 NA NA NA NA
VERT AZ 39.72 40.41 41.11 NA NA NA NA
Spec. (dBi): 39.00 39.80 40.50 41.20 41.40 41.50 41.70

Measurement accuracy estimated at +/- 0.55 dBi



‘ - Model.........ocieeee. 1.0m KU
@?w "ertex RSI Location..............  Test Range
' GENERAL DYNAMIES Weather............... Clear/84F/ Wind 12 mph
Customer.......cverern. NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-25-2006 at 135503 Spacecraf............ Short Range
Job Number............. 12866_12 Transponder.......  N/A
TX...Cross-pol under Co-pol...HORZ polarization...13.750 GHz
Azimuth On-axis Isolation (dB): [[42.53
0.000 T
: | [ I | | [ l
. FCC Cross-pof:
-E.DDD: 18 fo 7.0°
: 70° to 92°.
-10.000° / \
-15.0353
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-5.200 -8.000 -7.000 -6.000¢ -5.000 -4,000 -3.000 -2,000 -1.000 0,000 1.000 2.000 2.000 4.000 5.000 6,000 7.000 8.000

T

GO
8.204

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)=13749999950, AZ rate {deg/s)=2.962, EL rate {deg/s)=0.657, RBW (Hz)=30, VBW (Hz)=10

Co-pol File:

% 060525 135731 1286612 TC-10-HA-13.750.1x1

Azimuth Beam Center {deg}): E 180.320

Cross-pol File: i

% 080525 135503 12_666__12 TX-10-HA-13.750.txt

Elevation Beam Cenier (deg): 12.000

Test Fregquency (GHz): E 13.749999950 I
Ref. Level (dBm): E -31.98
# Points Displayed: E 6983

Versions

60227 FAST
60129 PACK

On-axis Spec. Isolation (dB): [ _35.000
Off-axis Spec. Isolation (dB): g 35.00 ]




1.0m KU

e & Model......ccceneees
gf o vertex RS' Location............... Test Range
EENERAL DYNAMICS Weather............... Clear/84F/ Wind 12 mph

Customer................. NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-30-2006 at 095908 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... NIA

TX...Cross-pol under Co-pol...HORZ polarization...14.000 GHz

Azimuth On-axis Isolation (dB): {{31.17

6.000 -
: | I | ] i I l
E FCC Cross-pol:

-6.000 g 18" 1o 7.0° .. 19-25l0g-G

: 70° to 82°. -20-6
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.5.200 -6.000 -7.000 -6,000 -5,000 -4.000 -3.000 -Z.000 -1,000 0.000 4.000 2.000 3.000 4.000 5.00¢ 6.000 7.000 8,000 9,200
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)=14000000143, AZ rate (deg/s)}=2.884, EL rate (deg/s)=0.627, RBW (Hz)=30, VBW (Hz)=10

Co-pol Flle: | % 060601 111338 12866_12 TC-155-HA-14.000.1xt Azimuth Beam Center (deg): || _180.530
Cross-pol File: % 060530 095908 12866_12 TX-10-HA-14.000.txt Elevation Beam Center (deg): § 12.000
Test Frequency (GHz): § 14.000000143 On-axis Spec. Isolation (dB): 35.000 i

Ref. Level (dBm): ﬁ -32.57 Varsions Off-axis Spec. Isolation (dB}): 35.00 i

# Points Displayed: | 8742 | souespack




2 e Model......ccooeeenn. 1.0m KU
‘é? vertex RSI Location.............. Test Range
EENERAL DYmNAMICS Weather.............. Cloudy/87F/ Wind 5 mph

Customer................ NORSAT Test Engineer..... Zukowski, Werner
Date/t ocal Time..... 5-23-2006 at 121050 Spacecraft........... Short Range
Job Number............. 12866_12 Transponder....... N/A

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

Azimuth On-axis Isolation {dB): i{54.69

0.000
: \ ] ! | | ] i
FCC Cross-pol:

.15.m§ / \
/ \
\
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A~ lll /1N
P R ERNTAR

v U [N/ . | \

Ll Al N |

ool A AWAY
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-70.000 : '
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-no.uuu-: e T R R e S ST
.5.200 -8.000 -7.000 -6,000 -5.000 -4.000 -3.000 -2.000 -1.000 0,000 4.000 2,000 3.000 4,000 5.000 5.000 7,000 8.000 9.200
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)=14124999983, AZ rate (degls)=2.917, EL rate (deg/s)=0.635, RBW (Hz)=30, VBW (Hz)=10

Co-pol File: | % 060523 121733 12866_12 TC-10-HA-14.125.txt | Azimuth Beam Center (deg): [ 180.590
Cross-pol File: | % 060523 121050 12866_12 TX-10-HA-14.125..xt |  Elevation Beam Center (deg): [ 12.000
Test Frequency {GHz): m On-axis Spec. Isolation {dB): 35.000 ]

Ref. Level {dBm}): E -32.34 | versions Off-axis Spec. Isolation {dB}: } 35.00 ]

) | 60227 FAST
# Points Displayed: E 6959 | 60128 PACK




1.0m KU

gﬂ;% "grt_e_x RSI Test Range

' GENERAL BYMAMICS Weather.............. Clear/84F/ Wind 12 mph
Customer.......ccceeu... NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-25-2008 at 134319 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... N/A

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

Azimuth On-axis Isolation (dB): ||39.54
0.000- i i ! | | | i
- FCC Cross-pol:
-5.000 . 18° {0 7.0°ne. 19-25l09%-G

- 70° o 9.2 2,06
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5,200 -5.000 -7.000 -6.000 -5.000 -4.000 -3,000 -2,000 -1.000 0.000 1.000 2,000 3.000 4,000 5.000 6.000 7.000 8.000 9.200
The Y-scale is power Jevel (dB) relative to beam center; the X-scale is angle (degrees, cosine corrected) relative o beam center.

HSA Freq (Hz)=144999059948, AZ rate (deg/s)=2.962, EL rate (deg/s)=0.657, RBW (Hz)=30, VBW (Hz)=10 ]
Co-pol File: | % 060525 132106 12666_12 TC-10-HA-14.500.bat | Azimuth Beam Center (deg): [|_180.320 |
Cross-pol File: MmmHA-M.SOO.N [ Elevation Beam Center (deg): @
Test Frequency (GHz): QOn-axis Spec. Isolation (dB): E 35.000
Ref. Level (dBm): Yersions Off-axis Spec. Isolation (dB}): E 35.00
# Points Displayed: . gﬁg :ﬁﬁ




> ® Model.........ccoceee. 1.0m KU

i 2 JVertex RS Location......... Test Range
GENERAL DYNACES Weather............ Cloudy/87F/ Wind 5 mph

Customer................ NORSAT Test Engineer..... Zukowski, Werner

Date/Local Time..... 5-23-2006 at 113638 Spacecraft............ Short Range

Job Number............. 12866_12 Transponder....... N/A

TX...Co-pol...HORZ polarization...13.750 GHz
Azimuth
0.000- T T 7 T T
FCC Co-pol:
-5.000 1.25....7.00 29 - 25l0g[A) -
: 7.00....9.20 +8 6Bi
] 9.20.....48.0 32 - 25log(A)

10.008+ / \ 46.0...180.0  -10 dBj N
15..’:3&5 - ‘\\\ =
20,000+
25,000 // \ \\
-30.000- — ] ——

— AN \ —

-35.000- A, / \ \ /\
AW, \\/ I IR VA
RV | ITEAY.

85,000

00,000,

T A o S o S e e e s e e e e S e w e e e e L e e e e e
-1.000 +6.000 -5.000 -4.000 -3.000 +2.000 -1.000 0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000

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

{[SA Freq (Hz)=13750000001, AZ rate (deg/s)=2.917, EL rate (deg/s)=0.635, RBW (Hz)=30, VBW (Hz)=10

j

File: []

% 060523 113638 12866_12 TC-155-HA-13.750.1xt

Test Frequency (GHz):E 13.750000001 ‘

Ref. Level (dBm): § -32.42 ‘

# Points Displayed: § 2090

Versions

60227 FAST
60128 PACK

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




= z Model..........ceeee 1.0m KU
f,gg; et ) vertex RSI Location............... Test Range
’ GENERAL DYNAMICS Weather Clear/84F/ Wind 12 mph

Customer........ocune NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-30-2006 at 101449 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... N/A

TX...Co-pol...HORZ polarization...14.000 GHz
Azimuth

I ! ] I ]
- FCC Co-pol:
-6.000- K 1.25....7.00 29 - 25lag(A) -
- 7.00.....9.20 +8 dBi

9.20.... 43.0 32 - 25t0g(A)

-1o.uuu: / \ 48.0.....180.0 -50 dBi

=15,000
- = L

— I
T ] ]

. RY/AY u fH
Wil “ | Tl

j55.000: 3 v i U

-60.000-]

-65.000-

-70.000-]

-75.000-

-80.000

2 TIR: .1 T O SO O N O S S NMSSHENEOL WSS S S E—
-7.000  -6.000 .5.000 .4.000 -3.000 .2.000 -1.000 0.000 1.000 2.000 3.000 4.000 5.000  §.000 7.|;un
Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

HSA Freq (Hz}=14000000143, AZ rate (deg/s)=2.884, EL rate (deg/s)=0.627, RBW {Hz)=30, VBW (Hz)=10 1

File: |] % 060530 101449 12866_12 TC-155-HA-14.000.txt | Specified Gain (dB); [ 41.400
Test Frequency (GHz): E 14.000000143 | Azimuth Beam Center (deg): -180.530
Ref. Level (dBm): E -30.95 I Versions Elevation Beam Center (deg):

# Paints Displayed: § 9705 B0rzH PACK Margin Under Curved (dB): B

10



1.0m KU

gj!\’ertex RSIQ Location...........:::. Test Range

GENERAL DYNAMICS Weather.......oouues Cloudy/87F/ Wind 5 mph
Customer........coeuee. NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-23-2006 at 120155 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder.......  N/A

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

0.000- I | i g 3

- FGC Co-pal:

-5.000- 1.25....7.00 29 - 25log(A) =
: 7.00...9.20 +8 dBi

9.20.....48.0 32 - 25log(A)

10,000 . / \ 148.0.....180.0 -10 dBi B

15.000

20,000

-zs.noui /z \ \\

.:m.nuo;/ —— / N / i \ —

N WiV

-70,000-]

75,000

-30.000-

+7.000 «6.000 -5.000 +4.000 «3.000 -2.000 -1.000 2.000 1.000 2.000 3.000 4.000 5.000 6.000
Y-scale is power level {dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
/[sA Freq (Hz)=14124999997, AZ rate (deg/s)=2.917, EL rate (deg/s)=0.635, RBW (Hz)=30, VBW {Hz)=10 ]

File: |i % 060523 120155 12866_12 TC-155-HA-14.125.txt i Specified Gain (dB): , 41.500
Test Frequency {GHz): 14,124999997 l Azimuth Beam Center {deg): 4 180.590
Ref. Level (dBm}): -32.35 I varsians Elevation Beam Center (deg): fl__12.000
) - ¥ 227 FAS -a
# Points Displayed: 7847 312; :QCL Margin Under Curved (dB}):

T

=
7.000,
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1.0m KU

s IVertex RSl

= Test Range
GENERAL DYNAMICS Weather............. Cloudy/87F/ Wind 5 mph
Customer................ NORSAT Test Engineer.....  Zukowski, Werner
Date/Local Time..... 5-23-2006 at 131450 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... N/A

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

] I L

1 ]

i FCC Co-pol:

-5.000- 1.25....7.00 29 - 25l0g(A) -
] 7.00.....8.20 +3 dBi

9.20....48.0 32 - 28log(A)

\ 48.0.....180.0 -10 dBi B

AN
\
\
\

-15.000 /
-20.000 /
' /

-25.000 —
-30.000+ ]

2\/ RTHRY NIRTATP

+85.000-

73011 o S L S SSUNUS U
-7.000 -5.000 +5.000 «4.000 -3.000 «2.000 -1.000

R e
0.000 1.000 2,000 3.000

4.000 5.000 6.000 7.000
Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

(54 Freq (Hz)=14500000022, AZ rate (deg/s)=2.917. EL rate (deg/s)=0.635, RBW (Hz)=30, VBW (Hz)=10 I
File: | % 060523 131450 12886_12 TC-155-HA-14.600.____| Specified Gain (dB): | 41.700 |
Test Frequency (GHz): | 14.500000022 | Azimuth Beam Center (deg): J|_ 180.590 ]
Ref. Level (dBm): | -32.50 | versions Elevation Beam Center (deg):
# Points Displayed: [ 7826 Sorct bk Margin Under Curved (dB):

12




Model.........c.........  1.0m KU

Eéﬁ::g&‘ "ertex RSF Location............... Test Range

GENERAL DYNAMICE Weather..............  Cloudy/87F/ Wind 5 mph
Customer................. NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-23-2006 at 113638 Spacecraft............ Short Range
Job Number............ 12866_12 Transponder....... N/A

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

0.000- T

. FCC Co-pok
.5.000- 1.25...7.00 29 - 2500(A) =
- 7.00....9.20 +8 dBi
9.20.....48.0 32 - 25log(A)

48.0,....180.0 -10 dBi

.
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.75.000°]
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-85.000 f
90,000 SONUUESSIUUUS: SN WD E———— SNPEE S S ——— ——t
-45.000-50.000 -30.000 =20.000 -t0.000 0.000 10.00 20.000 i0.000 40,000 45.000
Y-scale is power level {dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
{]SA Freq (Hz)=13750000001, AZ rate (deq/s)=2.917, EL rate (deg/s)=0.635, RBW (Hz)=30, VBW (Hz)=10 ]
File: [T % 060523 113638 12866_12 TC-155-HA-13.750.1x i Specified Gain (dB): §  41.200
Test Frequency (GHz): 13.750000001 Azimuth Beam Center (deg): ? 180,590
Ref. Level (dBm): -32.42 Versions Elevation Beam Center (deg): i 12.000
# Points Displayed: 2090 $f§; ,':’,:if( Margin Under Curved (dB):

13



Model.oiinn,. 1.0m KU

'@%Eé "ert_ex RSI Location.............. Test Range

GENERAL DYNAMICS

Weather.............. Clear/84F/ Wind 12 mph
Customer........c........ NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-24-2006 at 132915 Spacecrafi........... Short Range
Job Number............. 12866_12 Transponder........ NfA

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

Elevation
0,000~ E ‘ £
-5.000+ FCC Co-pol (Elevation) i
: / \ 1.25.....48.0 32 - 25log(A)
+10.000- }{ \ 148.0.....480.0 10 dBi -
-15,000 // \\ "
-20,000 \

-25.000- }
-:m.ooaé'[\ /N A \\

:as.ussg U ( v . \

40.000
- \-‘.""
.45.000- H(\ nfla \\—-—_.___
; L ) —
-50.000- V v ——
55.000- v IV\\ A :\Mn\q AUAl'\ \ A fhh s s g )
AR LA T el L
s | | Ly A I Wt Y
.as.ooo: ‘ u y | !I H “ V I lh
-70,000~ U
:rs.uoof
-un.nouf
.us.uoof
-sn.uon—: ...............................................................................
-4,000 0.000 5.000 10.000 15.000 20.000 25.000 30,000 35,000 40.00 45,00¢
Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
HSA Freq (Hz)=13749999868, AZ rate (deg/s)=2.900, EL rate (deg/s)=0.632, RBW (Hz)=30, VBW (Hz)=10 i
File: II % 060524 132915 12866_12 TC-50-HE-13.750.txt f Specified Gain: ] 41.200 |
Test Frequency (GHz): Azimuth Beam Center {deg): E 180.590 |

Ref. Level (dBm}): ’ -33.50 | versions Elevation Beam Center (deg): f 12.000
- ) 60227 FAST -
# Points Displayed: 60129 PACK Margin Under Curve (dB):

14



Model........ccccouune. 1.0m KU

AR ®
= "ertex RSI Location............... Test Range
) GENERAL DYNAMICS Weather............... Clear/84F/ Wind 12 mph

Customer................ NORSAT Test Engineer..... Zukowski, Werner

Date/tocal Time..... 5-30-2006 at 101449 Spacecraft............ Short Range

Job Number............. 12866_12 Transponder....... N/A

TX...Co-pol...HORZ polarization...14.000 GHz
Azimuth
0.000+ j T T
. FGC Co-pol:
+5.000 1.25.....7.00 29 - 25log(A) -
7.00....9.20 +8 4B
. ( \ 9.20....48.0 32 - 25l0g(A)
+10.000 / \ 46.0....180.0 10 dBi B
-15.000 ] i -
-20.000 /J
-25.000 ’ \\
-30.000 /
35,000 '/_/“M n \ﬁ‘
40,000 : / £\ \I i \
RV HER N
45.000 // A n A \\__

o
=

-50.000-]

\

)

-55.000-

i

-0.000 -

i

il

-2.000 -

-%.000 -

2,000 iy
-45.000-40.0

oo -30.000 -20.000 -10.000

10.00

30.000

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

[[SA Freq (Hz)=14000000143, AZ rate (deg/s)=2.884, EL rate (deg/s)=0.627, RBW (Hz)=30, VBW (Hz)=10 i

File: ||

% 060530 101449 12866 _12 TC-155-HA-14.000.txt

Test Frequency {GHz}:

14.000000143 I

Ref. Level (dBmy}: E -30.95 | Versions
# Paints Displayed: 9705 i

Specified Gain {dB);
Azimuth Beam Center (deg): | 180.530

Elevation Beam Center {deg): = 12.000
Margin Under Curved (dB): i
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Model.......ccovveernnn- 1.0m KU

4? "er tex RSI Location............... Test Range

SENERAL DvRamies Weather............. Clear/84F/ Wind 12 mph
Customer................. NORSAT Test Engineer...... Zukowski, Werner
DatefLocal Time...... 6-1-2006 at 111657 Spacecraft........... Short Range
Job Number............. 12866_12 Transponder........ N/A

TX...Co-pol...HORZ polarization...14.000 GHz
Elevation

0.000 ; i l |

FCC Co-pol {Elevation)

-5.000
: / \ 1.25.....48.0 32 - 25log(A)
-10.000~ 148.0.....180.0 -10 dBi -

o
MR

]

T~

i ——

f
55.000 !
ALY RTTA N N
" i i
£0.000
' [ TR
00" A
45000 i ] \ ’ ﬂ M y u
-70.000- I |
-75.000-
-80.000~
-85.000~
JCT'.11: I S SN SOVENSSUOV SSISVEEME: DOUNEUEMINE SUSSNSHUSSURUE SSENECEO S ——
-4.000  0.000 5.000 10.000 15.000 20,000 25.000 30.000 35.000 40.00 45.00(
Y-scale is power level (dB) relative to beam center; x-scale is angle {degrees, cosine corrected) relative to beam center.
{[sA Freq (Hz)=14000000045, AZ rate (deg/s)=2.890, EL rate (deg/s)=0.630, RBW (Hz)=30, VBW (Hz)=10 ]
File: [[ % 060601 111657 12866_12 TC-50-HE-14.000.6¢t | Specified Gain: || 41.400 ]
Test Frequency (GHz): § 14.000000045 | Azimuth Beam Center (deg): § 180.480
Ref. Level (dBm): ; -32.64 Versions Elevation Beam Center {deg): " 12.000
- 60227 FAST ) -
# Foints Displayed: 7074 60129 PACK Margin Under Curve {dB): § None |
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Model . 1.0m KU
¢ IVertex RS Location Test Range
GENERAL DYNAMICS Weathef.............  Cloudy/87F/ Wind 5 mph
Customer.........c.... NORSAT Test Engineer..... Zukowski, Werner
Date/t.ocal Time..... 5-23-2006 at 120155 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... N/A
TX...Co-pol...HORZ polarization...14.125 GHz
Azimuth
0.000-~ i - 7
M FCC Co-pol:
-5.000+ 1,25....7.00 29 - 25log(A) -
: 7.00...9.20  +B0Bi
: / \ 9.20.....48.0 32 - 25l0g(A)
+10.0007 { ‘ 48.0....180.0  -10dBi —
-1s.uuof I —
-zo.nuof /
-zs.noof /// \\
-:m.noof f f
.35.nuuf / n[ . ™,
s | BRIV
40,000
: L { \ ~
-45.0003 // a\]ﬁ . v Uﬂ b \\
50 u;nmE _.-/ N I\ U ﬂ iﬂh \
_55.000: M aﬂ A 1 i L

——_|
——

-8.000 u

==

]

-5.000 -

9,000 b

-45.000-40.000

-20.000

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

2c.000

10.000 30.000

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

}lSA Freq {Hz)=14124899997, AZ rate (deg/s)=2.917, EL rate (degfs)=0.635, RBW (Hz)=30, VBW (Hz}=10

File: ]

% 060523 120155 12866_12 TC-155-HA-14.125.1xt

i Specified Gain (dB):

Test Frequency (GHz): E 14,124999987

Ref. Level (aBm): § .32.35

# Points Displayed: 7847

Versiens

60227 FAST
60129 PACK

| 180.580 |
Elevation Beam Center (deg): || 12.000
Margin Under Curved (dB): || None |

Azimuth Beam Center (deg):

17




1.0m KU

P e MOGE.......oorrr e
g::f\ vertex RS’ Location.............. Test Range

SENERAL SYNAMIcS Weather............. Clear/84F/ Wind 12 mph
Customer............... NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-24-2006 at 132516 Spacecraft........... Short Range
Job Number............. 12866_12 Transponder........ N/A

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

0.000- g | I
N i
: \ FCC Co-pol {Elevation)

+5.000-
- / \ 1.25....48.0 32 - 25log(A}
48.0..180.0  -10 dBi -

AR |
/AR
e 7anE

2”“5 A /" N \\

-30.000~

L
f | \\(\n e

-45.000 ’ !

soaum V = U\(V AN ah
{ /

!

| ]
BAERE

-65.000- —

*_
| — ="
"]

.
=
—

e}
—
P
—

T0.000-

-75.000-

-80,000-

-25.000-

80,000L e ;
-4,00 c.000 5.000 10.00 15.000 20,00 25.000 30.000 35.000 40.000 A5.000

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

“SA Freq (Hz)}=14124999968, AZ rate (deg/s}=2.900, EL rate (deg/s)=0.632, RBW (Hz)=30, VBW (Hz)=10 i

Fite: % 060524 132516 12866_12 TC-50-HE-14.125.txt ! Specified Gain: || 41.500

Test Frequency (GHz): * 14.124999968 Azimuth Beam Center (deg): § 180.590
Ref. Level (dBm): Versions Elevation Beam Center (deg):

% 60227 FAST -
# Points Disptayed: | 6980 60125 PACK Margin Under Curve (dB):

......... R R s Ko e e e L e o e e e e e e e
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® Medel.......oovveeee.. 1.0m KU
Location............... Test Range
GRNERAL SYNAMICS Weather............... Cloudy/87F/ Wind 5 mph
Customer................ NQRSAT Test Engineer..... Zukowski, Werner
Date/Local Time...., 5-23-2006 at 131450 Spacecraft............ Short Range
Job Number...........  12866_12 Transponder....... N/A
TX...Co-pol.. HORZ polarization...14.500 GHz
Azimuth
0.000~ T T T
FCC Co-pol:
5.000 1.25....7.00 28 - 25lag(A)
7.00....9.20 +8 dBi
I \ 9.20.....48.0 32 - 2510g(A)
10.000 l \ 48.0...180.0 -0 dBi
15.333‘ } ‘
-20.000° \
-zs.uuui / '
-su.ooof /_//n I !\
-as.ooof f\‘ ’ :
-40.000 S // “ ] l’ 'I[ n \\\
.45.3::5 // n\[ i N n! {M \\
.50.000 N / A ﬂ l \‘ \
- LN ALl b
.55.000- | m il 0 r ] .f‘bn ,' A., }
-~ S
-6.000 : "' 1 i ’U H f
-v.000 - ||
-$.000 -
-8.000
-8.000
-n.oooi.... .................. OIS S . N e e SRS S —— ety
-45,000-40,000 -30.000 -20.000 -10.000 0.000 10.00 20.000 30.000 40.000 45,00

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

{[sA Freq (Hz)=14500000022, AZ rate (deg/s)=2.917, EL rate (deg/s)=0.635, RBW (Hz)=30, VBW {Hz)=10

1

File: ) % 060523 131450 12866_12 TC-155-HA-14.500.txt i Specified Gain {dB):
Test Frequency (GHz): §  14.500000022 | Azimuth Beam Center (deg): § 180.590 |

Ref. Level {dBm): § -32.50 | versions Elevation Beam Center {deg):

# Points Displayed: § 7826 G012 prc Margin Under Curved (dB):
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I3 Model..........oooeeee 1.0m KU
vertex RSI Logation............... Test Range

GSENERAL DYNAMICS

Weather............... Clear/84F/ Wind 12 mph
Customer................ NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-24-2006 at 132053 Spacecrafi........... Short Range
Job Number............. 12866_12 Transponder........ N/A

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

0.000~ | ! |
: \ FCC Co-pol (Elevation)

.s.uuo; /

-10.000

1.25....48.0 32 - 2510(A)
48.0....180.0  -10 dBi x

15,000+

-20.000-]
-25.000- /\,
-30.000- A

T L

-40.000-

%_Tl""-—.

-45.000-

L AN B —

- e
LR

/

e
-

——
T—
==

e—
=
——
o
Whdm—
—
-
—
—

-60.000- 1 { U ‘ { ”

-ss.uou; ' : P ) ” | 1 h i

-70.000- i !

-75.uuuf 1

-$0.000-

-£5.000-

-T2 7,7, Tt O L N . O S S SO S SN -
+4.000 0.000 5,000 10,000 15.000 20.000 25.000 30,000 35.000 40.00 45.00(

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

§|SA Freq (Hz)=14400990067, AZ rate (deg/s)=2.900, EL rate (deg/s)=0.632, RBW (Hz}=30, VBW (Hz)=10 ]

File: El % 060524 132053 12866_12 TC-50-HE-14.500. ixt [ Specified Gain: I 41.700

Test Frequency (GHz): H 14.499999967 Azimuth Beam Center (deg): g 180.590
Ref. Level {dBm): 3 -32.17 | versions Elevation Beam Center (deg): “ﬁ 12.000
i 60227 EAST E
# Points Displayed: 60129 PACK Margin Under Curve {dB):
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Model.........ccennene 1.0m Single Offset

ﬁ,,:&;? vertex RSI Location............... Test Range
GENERAL DYNAMICE Weather............... Parily cloudy
Customer................  Norsat Test Engineer..... Dustin Cummings
DatefLocal Time..... 6-20-2006 at 093656 Spacectaft............ Long Range
Job Number............. 12866 Transponder....... none

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

0.000 - i i

: | FCC Ca-pal:
-5.000 ! 10" fo 7.0 29-25l0p8-G .
: ' Tt 9. BG
: 92" o 48.0°.......32-2509C-G
+10.0007 48.0° to 180.0°......-10:G —

-15.000 -] ||

-20.000 -

-25.000-]

~36.000 -

-35.000°

-40.000 -

-45,000 -]

-§0,000 !‘ hA

Lo

o

LI
55,000 g Iﬁr ‘

T

| il

~65.000

“10.000 - i

i ||

\75.000 -

-B0.000 -

-B5.000 -]

80,000 - —
=170.000 -100.000 -50.000 0.000 50.000 100,000 170.00|

Y-scale is power level (dB) relative to beam center; x-scale is angle {degrees, cosine corrected) relative to beam center.
||SA Freq (Hz)=13750000141, AZ rate (deg/s)=1.197, EL rate (deg/s)=0.000, RBW (Hz}=1000, VBW (Hz)=10 |

File: [f % 060620 093656 12866 1C-175-HA-13.750.txt i Specified Gain (dB): | _41.200
Test Freguency {(GHz): E 13.750000141 f Azimuth Beam Center {deg): § 180.000
Ref, Level (d8m): -19.22 b versions Elevation Beam Center (deg): || __1.800
# Points Displayed: 9845 Souzs pack Margin Under Curved (dB):
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Modet.................. 1.0m Single Offset

ATEE "ertex RSF Location............... Test Range

- GENERAL DYNAMSS Weather.............. Partly cloudy
Customer.................  Norsat Test Engineer..... Dustin Cummings
Date/Local Time..... 6-20-2006 at 094958 Spacewaft............ Long Range
Job Number._........... 12866 Transponder....... none

TX...Co-pol...HORZ polarization...14.000 GHz
Azimuth

0.000 - 7 7 7

’ FCC Co-pol:
50002 10° to 7.0%........29-250008-G -

’ 70" to 82°....B8G
] 92° fo 4B.0°.........32-25090-G
10000 45.0° to 180.0°..........-10-G |

+20.000 -]

-25.000 -

-30,000

-35.000-

-40,000 -]

-45.000

: s T

+60.000 -

-as.uun-; I I, ‘

.'.l'l:l.tl(:ll)E n ll., I | | “ || "

75,000+ i {

80,000

5,000 -]

SO0 R s e S e o M ———
-170.000 «100.000 -50.000 a.000 50,000 100.000

Y-scale is power level (dB} relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
HSA Freg (Hz}=14000000121, AZ rate (deg/s}=1.197, EL rate (deqa/s)=0.000, RBW {Hz)=1000, VBW (Hz)=10 i
File: [{ % 060620 094958 12866 TC-175-HA-14.000.1xt 1 Specified Gain (dB):

Test Frequency (GHz): E 14.000000121 ] Azimuth Beam Center (deg):
Ref. Level (dBm}: -21.92 i Varsions Elevation Beamn Center (deg):

G
170.00i

1

man

# Points Displayed: 9845 ppediod) Margin Under Curved (dB);
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o Model........coceco.l 1.0m Single Offset
Vel"tex RS' Location............... Test Range
GENERAL DYNaMcs Weather............... Partly cloudy
Customer................. Norsat Test Engineer..... Dustin Cummings
Date/Local Time..... 6-20-2006 at 100349 Spacecraft............ Long Range
Job Number............. 12866 Transponder......, nene
TX...Co-pol...HORZ polarization...14.125 GHz
Azimuth
0.600 - F 7 ‘ 7
: FCC Co-pol:
5,000 I 1.0° te 7.0...... 29-251008-G -
’ W0t 928G
: J 9.2° to 4B0°.......32-250c92-G
-10.000: | 48.0° to 180.0°, ~10-G ]
-15.0005 b .
-2n.nnn_:
-25.0005
-30.0005
-ss.uouf
-4u.uoof
-45.0005
A0y
.55.000_: ﬂl {'flur H
-sn.nno: i ‘ !
] 1
.ss.onn-; T |
~70,000 li ; |
-rs.nuuf
-BO.DDDE
-BS.DDBS
—9o.unn:,,.. .................. T T T T e B e e S ———t
-170,000 100,000 -50.000 0,000 50.000 100.000 170.00
Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
[{SA Freq (Hz)=14125000197, AZ rate (degls)=1.167, EL rate (deg/s)=0.000, RBW (Hz)=1000, VBW (Hz)=10 |
File: ff % 060620 100349 12866 TC-175-HA-14.125.1xt | Specified Gain (dB): 41,500
Test Frequency (GHz): 14125000197 | Azimuth Beam Center (deg): [| 180.000
Ref. Level (dBm): E -20.85 [ versions Elevation Beam Center (deg): | 1.800
# Points Displayed: 8713 :ﬁflj; f,ﬂ Margin Under Curved (dB):
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Model........ccoeenmeen 1.0m Single Offset

E;j Vertex RSF Lotation.....couemerne. Test Range

TENERAL BYRAMICE Weather..............  Partly cloudy
Custormer................. Norsat Test Engineer..... Dustin Cummings
Date/Local Time..... 6-20-2006 at 101528 Spacecraft............ Long Range
Job Number............. 12866 Transponder....... none

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

Azimuth
0.00D - ] ] ]
’ FCC Co-pal:
8000 10° 1 70, 29-25l0g2-G -
] 700 b 928G
| 9.2° do  48.0°.......32-25l098-G
~10.000- 48.0° 1o 180.0°..........~10-G [ 1
-15.000- T
-20,000-]
-25.000-]
-30.000 -
-35.000 -
-40.000 <

-45.000

+50.000 ‘m\ A -

, {1
JE I i l T
- B i ! 1
TRl ! HANIRN
. ; ) 1 Jl; ] ] Xl
au.uuo: i t ” ] T }
85 ouo: " H ; ]
= r _: I | U i , II
L JLLL Y
-75.000 - I
-ao.ooof
-ss.oouf
-uo.uoo—:,,,. ......... ——— e e —
=-170,000 -100.000 -50.000 0.000 50.000 100.000 170.00
Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
H{SA Freq (Hz)=14500000167, AZ rate (deg/s)=1.140, EL rate (deg/s)=0,000, RBW (Hz)=1000, VBW (Hz)}=10 ]
File: | % 080620 101528 12866 TC-175-HA-14.500.txt Specified Gain {dB): c 41.700
Test Frequency (GHz): | 14.500000167 | Azimuth Beam Center (deg):
Ref. Level (dBm): -24.40 i Versions Elevation Beam Center (deg):
# Points Displayed: § 9537 :gf:: iﬂ Margin Under Curved (dB):
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Model........cc..... 1.0m KU

Aﬁ@“ \’el" tex RS r Location.......coeenns Test Range

GENERAL DYNAMICS Weather............... Clear/84F/ Wind 12 mph
Customer................ NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-25-2006 at 135731 Spacecratt........... Short Range
Job Number............. 12866_12 Transponder........ N/A

TX...HORZ Polarization...Gain by Beamwidth...13.750 GHz
Spec. Gain (dBi) || 41.200
AZ Pattern Calculated Gain (dB):] 41.65

l).l:lﬂﬂf \-\

o N
: <

o
' N

-35.000:
: / N

B T e S\ WATE WNMNISNS WESSS— WSS b S—
-3.000 -2.500 -2.000 -1.500 -1.000 -0.500 0.000 0,500 1.000 1.500 2.000 2.500 3.004

EL Pattern

0.000-

5000 /./ \-\

10.000 Ve \

7 X

25.000 ] \

i 7

40,000 e SO NS S S v— S S ——— SE—
=3,000 -2,500 -2.00 -1.500 «1.000 -0.500 0.000 0.50 1.000 1.500 2.000 2.500 3.004

The Y-scale is power level {dB) relative fo beam center; the X -scale is angie (degrees, AZ cosine corecled) relative to beam center.

Gain by Beamwidth dBi = 10 log] ((3dB factor / (AZ 3dB BW * EL 3dB BW)} + (10dB factor / (AZ 10dB BW* EL 10dB BW)))} 7 2 ]
- Feed Loss dB - 4,923(RMS inghes * Freq GHz)*

oA Freq (Hz)=13749999950, AZ rale (deg/s)=2.962, EL rate (degis)=0.657, RBW (Hz)=30, VBW (Hz)=10 ;
AZ Co-pol File % 060525 135731 12868 12 TC-10-HA-13.750.64 The calculated gain is greater than the specified gain by 0.45 dB.

EL Co-pol File % 060524 132915 12866_12 TC-50-HE-13.750.txt

Test Frequency (GHz) 13.749999950 AZ 3dB BW (deg) 1.5622 # Points Displayed
AZ Ref. Level (dBm) -31.98 AZ 104B BW (deq) 2.7332
Feed Loss (dB) 0.15 AZ 15dB BW (deg) | 3.2612
RMS {in.} 0.005 EL 3B BW (deg) | 1.5086 _
Azimuth (deg) 180.320 EL 1008 BW (deg) | 2.6522 3dB Factor || 37000 B::z’j";':sr
Elevation (deg) § 12.000 EL 15dB BW (deg) 3.1297 i0dB Fastor 107000 | gota0 pack
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Model........ceeeveeee. 1.0m KU

- &
gj ) "ertex RS! Location............... Test Range
’ SENERAL DYNAMICS Weather............... Clear/84Ff Wind 12 mph
Customer................ NORSAT Test Engineer...... Zukowski, Werner
DatefLocal Time...... 6-1-2006 at 111338 Spacecraft........... Short Range
Job Number............. 12866_12 Transponder........ N/A

TX...HORZ Polarization...Gain by Beamwidth...14.000 GHz

Spec. Gain (dBi): | 41.400

AZ Pattern Calculated Gain {dB):| 41.87
0.000-
-5.000 /'/ \'\
«~10.000 : / _\

- 7 \\
- \
-:!S.II('NIE /

-4u.uuo-§,.\,.. / - \

N I D N B W= I
<3.000 -2.500 -2.000 -41.500 -4.000 ~0.580 0.00 0.500 1.000 1.50 2.000 2.500 3,000
EL Pattern
0.0007
-5.000- / \'\

- z <
-20.000 \
' / N\

+25.000 — \

7

-40.000-| AL OSSN S VU S N SO e e -
+3.000 «2.50 «2.000 «1.500 -1.000 -0.500 0.000 8.500 4.000 2,000 Z2.500 3.004

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

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

TR P

1.500

ISA Freq (Hz)=14000000045, AZ rate {deg/s)=2.850, EL rate (deg/s)=0.630, RBW {Hz}=30, VBW (Hz)=10 }
AZ Co-pol File % 060601 111338 12866 _12 TC-155-HA-14.000.1xt The calculated gain is greater than the specified gain by 0.47 dB.
EL Co-pol File % 060601 111657 12666_12 TC-50-HE-14.000.bd
TestFrequency (GHz) § 14.000000045 AZ 3dB BW {deg) | 1.5086 # Points Displayed | 469 |
AZ Ref. Level (dBm) 3257 AZ 1008 BW (deq) | 26385
Feed Loss (dB) 0.i5 AZ 1508 BW (deg) | 3.1280
RMS {in.) EL 3dB BW (deg) | 1.4936 .
Azimuth (deg) EL 1008 BW (deg) | 2.5960 3dB Factor || 37000 5;':;';1‘57
Elevation (deg) § EL 15dB BW (deg) 3.0627 10dB Faclor [| 107000 { sn126 pack
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Model......ccovvvreeee. 1.0m KU

ﬁ "ertex RSIQ Location............... Test Range

ERENERAL DYNAMICS Weather............... Cloudy/87F/ Wind 5 mph
Customer................. NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-23-2006 at 121733 Spacecraft........... Short Range
Job Number............. 12866_12 Transponder........ N/A

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

Spec. Gain (dBi): || 41.500
AZ Pattern Calculated Gain {dB):{ 41.98
0.000-
5.000 f /./ \.\
-1u.uoaf
15 ou"; 4 -\
o’ / N
-20.000- / \
-25.000
+30.000
-35,000 \ \ //
JPTTT B W | e T T e I T B A :
-3.080 -2.50 -2.000 -1.500 -1.000 -0.500 0.000 0.500 1.000 1.50 2.000 2.500 3.000
EL Pattern
0.000-
.s.onnf / \.\
-10.000 /. \
15,000 / \
-20,000 / \
25,000
+30.000- /’ \
.35.0032 \/ \
40,0001 el BENEUS T //
-3.000 -2.50 -2,000 -1.50 1,000 0,500 0.000 0,500 1.00 1.500 2.000 2.560 3.004
The Y-scale is power level (dB) refative to beam center; the X -scale is angle (degrees, AZ coséne correcled) relative to beam center.
Gain by Beamwidth dBi = 10 Jog[ ((3dB facler / (AZ 3dB BW * EL 3d8 BW)) + (10dB factor / (AZ 10d8 BW * EL 10dB BW))} / 2 ]
- Feed Loss dB - 4.923{RMS inches * Freq GHz)*
[SA Freq (Hz)=14124999991, AZ rate (deg/s)=2.917, EL rate (deg/s}=0.635, RBW {Hz}=30, VBW {Hz)=10 ]
AZ Co-pol File % 060523 121733 12866 _12 TC-10-HA-14.125 1l The calcutated gain is greater than the specified gain by 0.4 dB.
EL Co-pol File % 060523 121842 12866_12 TC-10-HE-14.125.1xt
Test Frequency (GHz) § 14.124999991 AZ 3dB BW (deg) 1.4933 # Points Displayed '
AZ Ref. Level ({dBm) -32.34 AZ 10dB BW (deg) 26207
Feed Loss (dB) 0.15 AZ 15dB BW (deg) 3.1168
RMS (in.) 0.005 EL 3dB BW (deg) { 1.4782 _
Azimuth {deg) 180.590 EL 10dB BW (deg) | 2.5578 3dB Faclor {] 37000 E;’:;"’F’:ST
Elevalion {deg) 12.000 EL 1548 BW (deg) 3.0340 10dB Factor §| 107000 | 60126 pack
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Model................... 1.0m KU

"e I‘tex RS r Location............... Test Range

GENERAL DYNAMICS Weather............... Clear/84F/ Wind 12 mph
Customer......c..u..... NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-25-2006 at 132106 Spacecraft........... Short Range
Job Number............ 12866_12 Transponder........ N/A

TX...HORZ Polarization...Gain by Beamwidth...14.500 GHz
Spec. Gain {dBi); | 41.700
AZ Pattern Calculated Gain (dB):| 42.24

-S.DDOE /./ \.\

i a AN
/
: / A

-25.000-

0.000-

\
AN \ e
N/ I N V4

40,000 -

4000 -2.500  -2.000  -1.500  -1.000  -0.500  0.000  0.500  1.000  1.500  2.000  2.500  3.00d
EL Pattern
D.ODD: T
-s.ouuz / \.\
-10.0005
.1s.nnuf / \

- / X

- T
AV |

40000 f L SSVRVUSISURNSE NS SR SO S S N — SN R —
«3.000 -2.500 -2.00 -1.500 =1.000 =0.500 0.000 0.500 1.00 1.500 2,00 2.500 3.004d

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

Gain by Beamwidth dBi = 10 logf {(3dB factor / (AZ 3dE BW * EL 3dB BW)} + (10dB facter / (AZ 10dB BW *EL t0dBBW))) / 2 )
- Feed Lyss dB - 4.923(RMS inches * Freq GHz)

[SA Freq (Hz)=14499999947, AZ rate (dea/s)=2.962, EL rate (deg/s)=0.657, RBW (Hz)=30, VBW (Hz)=10 ]

AZ Co-pol File % 060525 132106 12866_12 TC-10-HA-14.500.t¢t The calculated gan is greater (han the specified gain by 0.54 4B,
EL Co-pol File % 060525 132221 12866_12 TC-10-HE-14.500.txt
Test Frequency (GHz) [ 14.499999947 AZ 3B BW (deg) | 1.4438 # Points Displayed
AZ Ref. Level (dBm}) -32.16 AZ 1068 BW (deg) % 598
Feed Loss (dB) 0.15 A7 156B BW (deg) | 3.0012
RMS {in.) 0.005 EL 3dB BW (deg) | 1.4331 ]
Azimuth (deg) 180.320 EL 10dB BW (deg) | 2.4951 3dB Factor [] 37000 sg:;":;;
Elevation (deg) 12.000 EL 15dB BW (deg) 2.9541% 10dB Factor 107000 | s0120PACK
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Model.......coeeerreen 1.0m KU

Lf;?‘ vertex RSIS Locafion............... Test Range

=

FENERAL DYmAmies Weather.............  Clear/71F/ Wind 6 mph
Customer..........o..... NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-24-2006 at 114233 Spacecraft............ Short Range
Job Number............ 12866_12 Transponder....... NfA

TX...Cross-pol under Co-pol... VERT polarization...13.750 GHz
Azimuth On-axis Isolation (aB): [37.79 |

I FCC Cross-pol:
-s.oun: 18" fo 7.0°...... 19-25l002-G
707 b 9Z.... -2.0-G

0008 - L A
[ X ] /TN
| v

Ay
/T ATV
A N A

N

./

\ D
\
<

-sn-oqu e o oy S S e ot SUUE SR, NORMHUISL SN WS SNNNHS SR OO SE—
-§.200  -B.000 .7.000 .5.000 -5.000 -4.000 -3,000 -2,000 -1.800 0.000 4.000 2,000 3.000 4.000 5.000 6.000 7,000 8,000 9.20d
The Y-scale is power level (dB) relative te beam center; the X-scale is angle (degrees, cosine correcied) relative 1o beam center.
HSA Freq {Hz)=13749999893, AZ rate (deg/s)=2.900, EL rate (degfs)=0.632, RBW (Hz)=30, VBW (Hz)=10

Co-pol File; I % 060524 101148 12866_12 TC-90-VA-13.750, xt ] Azimuth Beam Center (deg): E 180.590
Cross-pol File: II % 060524 114233 12868 12 TX-90-VA-13.750.ixt ] Elevation Beam Center (deg): E 12.000 4§

Test Frequency (GHz): §| 13.749999993 | On-axis Spec. Isolation (dB): E 35.000 |
Ref. Leve! (dBm): -32.03 l Vensions Off-axis Spec. [solation (dB): S 35.00
60227 FAST
# Points Displayed: B69 60120 PACK
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Model........ccoeennns 1.0m KU
ST =
& "ertex RS' Location Test Range
GENERAL D¥NAMICS Weather.............. Clear/84Ff Wind 12 mph
Customer........ooee.e, NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-30-2006 at 112012 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... N/A
TX...Cross-pol under Co-pol...VERT polarization...14.000 GHz
Azimuth On-axis Isolation (dB): [}39.10
0.000
: | | l | | | I
p FCC Cross-pal:
~5.000- 18" to 7.0°
: 700t 8.2
-10.000< / \
.15.0005
-zd.nnof / \
-zs.uoof / \
a A
e N/B2 \t A
40,000 [ / \/ \\ \\

|
>

AN

60,000+

-65.000- \ /

70,000 V

+75.000-

-B0.000-]

-85,000-

90000~ .

L i o e e T B e T e e L T R B s L e S
-9.z200 -8.000 .7.000 -6.00C -5.000 .4.000 -3.000 -2.0060 -1.000 ©0.000 41.000 2.000 3.000 4.000 5.000 6,000 7.000 B.000 9.200

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

HSA Freq (Hz)=14000000143, AZ rate (deg/s)=2.884, EL rate (deg/s)=0.627, RBW (Hz)=30, VBW {Hz)=10

Co-pol File: |

% 060530 112807 12886_12 TC-155-VA-14.000.xt

Cross-pol File: |

% 060530 112012 12866_12 TX-10-VA-14.000.txt

Test Frequency (GHz):
Ref. Level (dBm):
# Points Displayed:

14.000000143

31.08 Versions
60227 FAST
i 8687 60129 PACK

Azimuth Beam Center (deg): E 180.530

Elevation Beam Center (deg):
On-axis Spec. Isolation {dB}): E‘
Off-axis Spec. Isolation (dB}:
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Model.......c..corveeee. 1.0m KU

@—Je;%ﬁ "ertex RSI Location Test Range
GENERAL DYNAMICS Weather............... Clear/71F! Wind 6 mph
Customer................. NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-24-2006 at 095342 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... N/A

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

Azimuth On-axis Isalation (dB): [143.40
0.000- ! | i i | | |

; FCC Cross-pol:
-s.ouu: 18 o 7.0°...... 19-25l0g@-G

- 7O 10 9.2 -2.0G
-10.000-]
-15.nnof / \
-zo.uuof
-zs.ooof / \

8= ]

4E 0O

+40.000- /

.45.000-

+50.000-

(P
\

N
g
(]
5
L
<

-56.000+}-;

«/nV\ /

-60.000-

65,000 ¥

70,000~

275,000

-80.000-

-B5.,000

90,008 T R B e R T B B e e e R
8,200 -8.000 7,000 -6.000 -5.000 -4.000 -3.000 -2.000 -1.000 0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000 £.000 8.20q
The Y-scale is power level {dB} relative to beam center; the X-scale is angle {degrees, cosine corrected) relative to beam center.
f|SA Freq {Hz)=14124999991, AZ rate (deg!s) 2.900, EL rate (deq/s)=0.632, RBW (Hz)=30, VBW (Hz}=10

Co-pol File: | % 060523 105211 12866_12 TC-155-VA-14.125.1xt Azimuth Beam Center (deg): | 180,590 |
Cross-pol File: | % 060524 095342 12866_12 TX-90-VA-14.125 1l Elevation Beam Center (deg): § 12.000
Test Frequency (GHz): E 14.124999991 On-axis Spec. isolation {dB): 35.000
Ref. Level (dBm): E -32.68 Versions Ofi-axis Spec. Isolation (dB): 35.00
# Points Displayed: 373 :gfg ::g(
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Model.................. 1.0m KU

"ertex FRS'e= Locafion.............. Test Range

e
S

Pl

N SENERAL DYNAMICS Weather............... Cloudy/87F/ Wind 5 mph
Cusfomer................. NORSAT Test Engineer..... Zukowski, Werner
DatefLocal Time..... 5-23-2006 at 102106 Spacecratt............ Short Range
Job Number............. 12866_12 Transponder....... NfA

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

Azimuth On-axis Isolation (dB): ||57-85
0.000° i | i | | l |

: FCC Cross-pol:
-5.000- 18 10 7.0 19-25l09@-G
Ot 92 256

\
5
>

LA NA L VA
|V /AN A | AVAR
- | \—Ad
i i

+70.000-]

\

75.000-

-20.000-]

-85.000- \

-!m.mmE S I S B S S S S s o TS EURINEI MSNINN S S
+0.200 -8.000 .7.000 -6.000 -5.000 -4,000 -3.000 .2.000 -1.000 0.000 1.000 2.000 3.000 4.000 5.000 6,000 7,000 B.000 9.20(
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)=14500000023, AZ rate (degis)=2.917, EL rale (deg/s)=0.635, REW (Hz)=30, VBW (Hz)=10 I

Co-pol File: i % 060523 103124 12866_12 TC-155-VA-14.500.ixt [ Azitmuth Beam Center (deg); § 180.580

Cross-pol Fite: [ % 060523 102106 12866_12 TX-10-VA14.500xt |  Elevation Beam Center (deg): f|_ 12,000
Test Frequency (GHz): §|_14.500000023 On-axis Spec. Isolation (dB): J_35.000 |
Ref. Leve! (dBm}: -32.56 Versions Off-axis Spec. Isolation (dB): E 35.00
# Points Displayed: 7087 g;; ;:?:L
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Model........ccceunne. 1.0m KU

2 Vel't__gx RSF Location. ......c....... Test Range

CENERAL DYNAMICS Weather. ............. Cloudy/87F/ Wind 5 mph
Customer.................  NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-23-2006 at 091431 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... N/A

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

Azimuth
0,004 T T ] T
: FCC Co-pol:
-5.000- 1.25.....7.00 29 - 25log(A) |
; 7.00...9.20 +8 dB¥
: 9.20....48.0 32 - 25log(A)
+10.000 ] \ 48,0,....180,0 -10 dBi ™

-20,000- /

o A [N
— /\\/ v VAR

L
| yd
/

NN
s AW A
s

55.000- 7
so.ucs:
£5.000
70.000
75.000
50.000
-85.000-]
JOTIN 1.7 I NN UUSUUINWUUN IUNFUUI NS W SO SO SN WSS ENSE SIS ST WS-
+1.000 -5.000 -5.000 -4.000 -3,000 -2.000 -1.000 0.000 1.000 Z.000 3.000 4.000 §.000 6.000 7.000
Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
}ISA Freq (Hz)=13750000036, AZ rate (deg/s}=2.917, EL rate (deg/s)=0.635, RBW {Hz)=30, VBW (Hz}=10 [
File: |E % 060523 091431 12866_12 TC-155-VA-13.750.txt ! Specified Gain (dB): 41.200 f
Test Frequency (GHz): E 13.750000036 Azimuth Beam Center (deg): 3§ 180.590 E

Ref, Level (dBm}: E -32.59 Varsions Elevation Beam Center {deg): i 12.000
# Points Displayed: 7994 ggf:; ;:f;; Margin Under Curved (dB):
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. - Model........coee..c. 1.0m KU
%} et "ertex RSI Location............... Test Range
' GENERAL DYnAMICS Weather. Clear/84F/ Wind 12 mph

Customer................. NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-30-20086 at 112907 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... N/A

TX...Co-pol...VERT polarization...14.000 GHz
Azimuth

| ] | ]
: FCC Co-pol:
«5.000-, 1.25....7.00 29 - 25/0g(A) |
: 7.00....9.20 +8 dBi

9.20.....48.0 32 - 25log(A)

»lo.eae: / \ 48.0.....180.0 <0 dBi

] T
" = N A AV

< \

-7.000 -6.000 «5.000 -4.000 -3.000 2,000 -4.000 0.000 $.000 2.000 3.000 4.000¢ 5,000 6.000 7.000

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
HSA Freq (Hz}=14000000143, AZ rate (deg/s)=2.884, EL rate (deg/s)=0.627, RBW (Hz)=30, VBW (Hz)=10 |

File: ] % 060530 112907 12866_12 TC-155-VA-14.000.txt ] Specified Gain (dB): § 41.400

Test Frequency (GHz): E 14.000000143 Azimuth Beam Center (deg): § 180.530
Ref. Level (dBm): } -31.08 Versions Elevation Beam Center (deg): §f  12.000

. . 227 FAS ”
# Points Displayed: E 9652 33129;& Margin Under Curved (dB}:
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Model....cveveinanns 1.0m KU

e Vertex RSF Location..............  Test Range

¥z
GENERAL DYNARICS Weather............... Cloudy/87F/ Wind 5 mph
Customer................ NORSAT Test Engineer.....  Zukowski, Werner
Date/Local Time..... 5-23-2006 at 100757 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... N/A

TX...Co-pol...VERT polarization...14.125 GHz
Azimuth

0,000~ 7 |
5 FCG Co-pal:
+5.000- 1.25....7.00 29 - 25log(A} .

b 7.00...9.20 +8 dB§

9,20.....48.0 32 - 26log(A)

-1o.uoo; / \ 48.0...1800  -10 OB —

S

70,000+

-75.000-

+80.000-

-85.000°

LTS SR, A0SV 0V Y S " e S OSOOOOR MO S S SN S
-7.000 -6.000 -5.000 -4,000 -3.000 =2,000 =1.000 ¢.000 1.000 2.000 3.000 4.000 5.000 6.000 7.600

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

HSA Freq (Hz)=14125000025, AZ rate (deg/s)=2.917, EL rate (deg/s)=0.635, RBW (Hz)=30, VBW (Hz2)=10 |

File: | % 060523 100757 12866_12 TC-155-VA-14.125.xt___| Specified Gain (dB):
Test Frequency (GHz): 14.125000-025 Azimuth Beam Center (deg}):

Ref. Levet (dBm): 3 -32.89 Versions Elevation Beam Center (deg):

# Points Displayed: 7952 posribine Margin Under Curved (dB):
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- Model....cceeeeeee.. 1.0m KU
%@Mertex RSIE Location............... Test Range

GENERAL DYNAMICS Weather..............  Cloudy/87F/ Wind 5 mph
Customer.......ceee.... NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-23-2006 at 103124 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... N/A

TX...Co-pol...VERT polarization...14.500 GHz
Azimuth

] | | ] i
] FCC Co-pol:
-5.000- 1.25.....7.00 29 - 25log(A} |
b 7.00....8.20 +8 dB}
9.20.....48.0 32 - 25log(A)

x 48.0.....180.0 -10 ¢Bi

/
. FARREEAN
.25, : /

-30.000- =
: N/ \la M

“35.000-

T\ / AP

S| T
]

-55.000- Y

60000~

65,000~

-70,000-

15,000

-80,000°]

-85.000-

LT, I A S GOSN SN O SAPOUS R N (S AN AU S U SR S
-7.000 -§.000 -5.000 -4.000 -3.000 -2.000 -1.000 ¢.000 1,000 2.000 3.000 4,000 5.000 6.000 7.000
Y-$cale is power level (dB) refative to beam center; x-scale is angle {degrees, cosine corrected} relative to beam center.

[lsA Freq (Hz)=14500000021, AZ rate (deg/s)=2.917, EL rate (deg/s)=0.635, RBW (Hz)=30, VBW (Hz)=10 |
File: | % 060523 103124 12866_12 TC-156-VA-14.500.t | Specified Gain (dB):
Test Frequency (GHz): Azimuth Beam Center (deg):
Ref. Level (dBm): W—] Varsions Elevation Beam Center (deg):
# Points Displayed: 7918 B nck Margin Under Curved (dB):
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Model................... 1.0m KU

-z—;&: - ve I"tex RSF Location............... Test Range

&

SENERAL DYNAMICS Weather.............  Cloudy/87F/ Wind 5 mph
Customer............... NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-23-2006 at 091431 Spacecraft..........., Short Range
Job Number............ 12866_12 Transponder.......  N/A

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

Azimuth
0.000~ I g ]
: FCC Co-pol;
-5.000 1.25....7.00 28 - 25log{A) —
: 700..820  +8dBi
020480 32 -25lgiA) B

-10-000: 48.0.....180.0 -10 dBi

-20,000-

|

I.
' /

|

/
_: AL

- =
| — o

-40.000-

T Tl i

=T
|
—
1
=

55,000 M\ A { V u Y U v
HE PR ML
65 nnn: T I ‘ H
70,000~ |
75,000+
-80.000 f
-85.000 E
LN, N E————— SOENNSA S  ——— R SN WS S—
-45.000-40.000 -30.000 «20.000 -10.000 g.000 10.00 20,000 30.000 40.000 35.000
Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
{|sA Freq (Hz)=13750000036, AZ rate (deg/s)=2.917, EL rate (deq/s)=0.635, RBW (Hz)=30, VBW (Hz)=10 |
File: || % 060523 091431 12866_12 TC-155-VA-13.750.1xt { Specified Gain (dB): § 41.200
Test Frequency {GHz): 13.750000036 Azimuth Beam Center {deg): 4 180.580
Ref. Levet (dBm): i -32.59 Versions Elevation Beamn Center (deg): E 12.000 I
# Points Displayed: 7994 g ohok Margin Under Curved (dB): | None |
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1.0m KU

P 3 Model.........cccenes
‘@i‘?‘* "ertex RSI Location............... Test Range
' GENERAL Bynamies Weather.............. Clear/71F/ Wind 6 mph
Customer............... NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-24-2006 at 114937 Spacecrafi........... Shert Range
Job Number............. 12866_12 Transponder........ N/A,

TX...Co-pol...VERT polarization...13.750 GHz
Elevation

0.000
: r | |

FCC Co-pol {Elevation}

.5.000- i
: / \ 1.26..480  32-25l0g(A)
10,0067 48.0...160.0  -10aBi -

-15.000-

-20.000- /

+25.000-

RTINS
i
: (\f\ AL s T

TN A -
Y

S~
T |

—t

-45.000-

e
|

.55.000 ‘
V

-60.000-

1
—
—
T

-85,000-

70,000

T
T
e

-75.000 7

-80.000~

KT TT I R S — '
«4,000 0.000 5.000 10.00 15,000 20,000 25.000 30,000 35.000 40,000 45.000

Y-scale is power level {dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
HSA Freq (Hz)=13749999995, AZ rate (deg/s)=2.800, EL rate (deg/s)=0.632, RBW (Hz)=30, VBW (Hz)=10 1
File: [ % 060524 114937 12866_12 TC-50-VE-13.750.0¢ | Specified Gain: [ 41.200 |

Test Frequency (GHz): 13749999995 | Azimuth Beam Center (deg):ﬁ 180.580
Ref. Level {dBm): a -32.35 ] Versions Elevation Beam Center (deg): § 12.000

3
60227 FAST ; ‘
# Points Displayed: H 7061 60129 PACK Margin Under Curve (dB}):

......... T L e B L i e e o e e o MO A e et e
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Madel................... 1.0m KU

&}‘ﬁ Vertel( RSID Location............... Test Range

SENERAL DYNAMICS Weather.............. Clear/84F/ Wind 12 mph
Customer............... NORSAT Test Engineer.....  Zukowski, Werner
Date/Local Time...., 5-30-2006 at 112907 Spacecraft............ Short Range
Job Number............. 12866_12 Transpender.......  N/A

TX...Co-pol..VERT polarization...14.000 GHz

Azimuth
0.000- 7 - T
: FCC Co-pol;
-5.000- 1.25....7.00 29 - 25log(A} -
- 7.00....9.20 +8 dBi
- 2.20.....48.0 32 - 25log(A}
-10.000- ] 48.0..180.0  -10dBi —

th
o
=
=
:\
=3 ]
== /

./ il

o
o
=
=2
=
i \
0
i =
—

.
—

=

SR

=
,2-
I——
=
—
=]
——
[t
——
b
|
=
-
[——
=

70,000 ’ i
-75.000-
80.000
-85.000
S T8 117 U 0 S A — L SUSUUISUCHINE NISS——— o o N RNFCRINE SRS B—
-4%.000-40.000 +30.000 -20.000 =1¢.000 0.000 10.00 20,000 30.000 40,000 45.004
Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
”SA Freq (Hz)=14000000143, AZ rate (deg/s)=2.884, EL rate (deg/s)=0.627, RBW (Hz)=30, VBW (Hz}=10 _I
File: H % 06053C 112907 12866_12 TC-155-VA-14.000.txt i Specified Gain (dB}): g 41.400 |
Test Frequency (GHz): §  14.000000143 Azimuth Beam Center (deg): §  180.530 |
Ref. Level {dBm): § -31.08 Versions Elevation Beam Center {deg): §  12.000
# Paints Displayed: § 9652 2355; 523 Margin Under Curved (dB):
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Model.......cceeo..... 1.0m KU
R ®
B "ertex RSI Location............... Test Range
GENERAL BYNAaMEs Weather.............. Clear/84F/ Wind 12 mph
Customer............... NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-30-2006 at 113224 Spacecraft........... Short Range
Job Number............. 12866_12 Transpender........ N/A
TX...Co-pol...VERT polarization...14.000 GHz
Elevation
o.oon; i i |
-5.000 FCC Co-pat (Elevation)
: / \ 1.25..,.48.0 32 - 25l09(A)
-10.000- }I \ 48.0,...180.0  -10dBi -
-15.0005 / \‘\ -
.zn.r.::sf/ / ‘ \
-zs.osa:
: N
30.000-H) ! \ ral \
e AN
o
-40.000 E U /\ \\\
.45.0005 (\I ’[\ {n\ \"‘-—
: ——
it T
: I\ Iy A A
5.0 { U U
o] A Y Y R Y
R R AR T
-as.ncc: k n ﬂ ,m
| INIFHNEN
-70.000~
: ol
-75.000+
-ao.ooui
«85.000 3
-90.000-:,....... .................. SRS SR e S SO SO E——— )
4,000 0.000 5,000 10.00 15.000 20,000 25.000 30,000 35.000 40.000 45.00(
Y-scale is power ievel (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
[lsA Freq (Hz)=14000000143, AZ rate (deg/s)=2.884, EL rate (deg/s)=0.627, RBW (Hz)=30, VBW (Hz)=10 |
File: (] % 060530 113224 12866_12 TC-50-VE-14.000.txt | Specified Gain: [|_41.400 |
Test Frequency (GHz): Azimuth Beam Center (deg): _ 180.530
Ref. Level (dBm): Versions Elevation Beam Center (deg):
FAST -
# Points Displayed: E 8606 ] ggfe PACK Margin Under Curve (dB):
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Medel.....ccrvvvie. 1.0m KU

ve rte____x RS I’-‘ Location............... Test Range

RN

P
s

£

e

FENERAL PynNAaMics Weather............... Cloudy/87F/ Wind 5 mph
Customer................. NORSAT Test Engineer.....  Zukowski, Werner
Date/Local Time..... 5-23-2008 at 100757 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... N/A

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

Azimuth
0.000- - T T T
- FCC Co-pol:
+5.000- t.25.....7.00 20 - 25log(A) -
- 7.00,,..9,20 +8 dBi
: 9.20.....48.0 32 - 25log(A)
+10.900- \ 45.0...1800  -10 dBi —
18,000 1 —

-.25:::33:E A‘\ AUA

12

=

=

=

-1
:LN
-
?

__— | n
L LT b i L ——

i L i ﬁm ]
L il

W
tn
=}
=
a

=
 S—

a—

=

—
= e,
=}
=

-70.000~ I

-75.000-

-au.unnf
.ns.onuf
B0, 000~ T i e o SN SRR L
-45.000-40,000 -30.000 -20.000 -10,000 0.000 10.00 20.000 30.000 40,000 45.00(
Y-scale is power level (dB) relative to beam center; x-scale is angle {degrees, cosine corrected) refative to beam center.
“SA Freg (Hz}=14125000025, AZ rate (deg/s)=2.917, EL rate (deg/s)=0.635, RBW (Hz)=30, VBW (Hz)=10 1
File: H % 060523 100757 12866_12 TC-155-VA-14.125 xt ] Specified Gain (dB): § 41.500
Test Frequency (GHz): 14.125000025 j Azimuth Beam Center (deg): 3 180.590
Ref, Level (dBmy): -32.89 | versions Elevation Beam Center {deg): §_ 12.000

. . H 60227 FAST
# Points Dispiayed: 7952 80128 PACK Margin Under Curved (dB):
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4%
T '

< Model...................  1.0m KU
vertex RSI Location............... Test Range

&

; CENERAL ByNames Weather.............. Clear/71F/ Wind 6 mph
Customer................ NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-24-2006 at 115528 Spacecratt........... Short Range

Job Number............. 12866_12 Transponder........ N/A

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

Elevation
0,000+ ]
-s.ouu: FCC Co-pol (Elevation) i
. \ 1.25....48.0 32 - 25log(A)
48.0...1800  -10 dB -

+10.000-

/
s AR
5// \
|

~20.000- /

-25.000-

T
T~

— LT
TR —
AL n

«60.000

IR BT AT LY RN
IR

e}
e

-65.000-

: T f ! ‘
-70.000~ .
-15.0003
-50.000-

-£5.000-
TN-T:T I E— S S S {5 S ]
-4,000 0.00 5.000 10.000 15,000 20,000 25.000 30.000 25.000 40,000 45.00¢
Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative o beam center,
HSA Freq (Hz)=14124999992, AZ rate (deg/s)=2.800, EL rate (deg/s)=0.632, RBW (Hz)=30, VBW (Hz)=10 ]
File: [} % 060524 115528 12866_12 TC-50-VE-14.125.txt i Specified Gain: |{ 41.500
Test Frequency (GHz): ' 14.124999992 Azimuth Beam Center (deg): | 180.590
Ref. Level (dBm): ‘ -32.67 | versions Elevation Beam Center (deg): 12,000 |

. > 50227 FAST .
# Points Displayed: § 7033 50129 PACK Margin Under Curve (dB):
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o " Model.........ccoeeene 1.0m KU
- vertgx RS{ Location............... Test Range
SENERAL DYNAMICS Weather.............. Cloudy/87F/ Wind 5 mph
Customer................ NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... §5-23-2006 at 103124 Spacecratt............ Short Range
Job Number............. 12866_12 Transponder....... N/A
TX...Co-pol...VERT polarization...14.500 GHz
Azimuth
0.000- I I I
b FCGC Co-pol:
5.000 1.25.....7.00 23 - 25log(A) —
: 7.00.....9.20 +8 dBi
. / \ 9.20.....48.0 32 - 25l0g(A)
10.000 , \ 48.0.....180.0 10 dBi B
£5.000 ‘ —
+20.000-] /}1 \
-25.000- / ) \
30,000 /_/ [\ ﬁvﬂ
.ss.ouof ﬂ ’ “)
-40.000 : A b
: ~ Ll My
.d5.00°: __,// (ﬂ\ ﬂ( nr u U \‘\
.su.uoof/ ' i ﬂ f (ﬂ\l

i —

R —

i ——
="
s

-75.000-]

-80,000-]

-85.000-

TN %20 N E——
-45.000-40.000

-30.000

-20,000

.........

10.000

20.000

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

[IsA Freq (Hz)=14500000021, AZ rate {deg/s)=2.917, EL rate (deg/s)=0.635, RBW (Hz)=30, VBW (Hz)=10

|

File: |;

% 060523 103124 12866_12 TC-155-VA-14.500.1xt

Test Frequency (GHz): |

14.500000021 I
-32.56 Versions

Ref. Level {dBm}:

# Points Displayed: §

50227 FAST
7918 60128 PACK

Specified Gain (dB):
Azimuth Beam Center (deg):
Elevation Beam Center (deg}):
Margin Under Curved (dB).
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T e Model......cocerennen. 1.0m KU
154 = Vel" tex RSI Location............... Test Range
' SENERAL BYNAMICS Clear/84F/ Wind 12 mph

Weather.............. ]
Customer................. NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-24-2006 at 131343 Spacecraft........... Short Range
Job Number............. 12866_12 Transponder........ N/A

TX...Co-pol...VERT polarization...14.500 GHz
Elevation

0.000- - f |
5 n"": \ FCC Co-pol {Elevation)

1,25...,.48.0 32 - 25lag(A)
480, 1800 10 dBi :

-10.000-

/
]
!

-25.000-

RN

0 T

Al tin |
L WA g |
T L A
? Wl WL
l

T

o
—_

'“'”fg iy H
.-m.lm.,E { w U,

75,0004

-80.000-]

-ﬂS.MIDf

Y071 — N — S PV SNSRIV SIS E—— L — J
-4.000 2,00 5.000 10,00 15.000 20.000 25,000 30,00 35.000 40.000 45,000

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

j[SA Freq (Hz)=14499998868, AZ rate (deg/s}=2.900, EL rate (deg/s)=0.632, RBW (Hz}=30, VBW (Hz)=10 |

File: II % 060524 131343 12866_12 TC-50-VE-14.500.1xt Specified Gain: | 41.700 ]

Test Frequency (GHz): Azimuth Beam Center (deg): ﬂ 180.590 ]
Ref. Level (dBm): Versions Elevation Beam Center {deq): E 12.000

m T 60227 FAST - .

# Points Displayed: § 6996 60120 PACK Margin Under Curve (dB}):
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1.0m Single Offset

s IVertex RSl

Test Range
CGRENGRAL DYNAMICE Parﬂy cloudy
Customer......ccoceee. Norsat Dustin Cummings
Date/Local Time..... 6-16-2006 at 104653 Long Range
Job Number............. 12866 Transponder....... none

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

Azimuth
0,000 - 7 T T
: FCC Co-pol:
5000+ 1.0° o 7.0........29-250008-G -
: 7.0° to 928G
: ; 9.2° fo 480°......32-25l000-G
~10.000 48.0° fo 1B0.0"........ -10-G ™
-45.000 f ; =
-zu.uuuf
-zs.uuuf
-:w.uouf } i}k
-35.000 E f/
-40.000 S / . \
.45.0003 {ﬁ\ / / \\ /w
'5°-°“°; 4 Hf\l;h\. e A l I =~ f‘\lﬂul’w
wnonod q | A
{17 I G AR
+60.000 - i L :
65.000 ~ t 3t “ 3 I
--m.nou: 1
E |l 1 |l| ” l
15,000 l |
-80.000 E
-85.000 f
-ED.UDD-: T S T e S e S T e e T T e e B e e e L T
-170.000 -100.080 -50.000 0,000 50.000 100.000 470.00
Y-scale is power fevel (dB) relative to beam cenfer; x-scale is angle (degrees, cosine corrected) relative to beam center,
HSA Freq (Hz)=13750000121, AZ rate (deg/s)=1.183, EL rate (deg/s)=0.000, RBW (Hz}=1000, VBW (Hz}=10 |
File: |] % 060616 104653 12866 TC-175-VA-13.750.1xt } Specified Gain (dB}: 41.200
Test Frequency (GHz}: 13.750000121 | Arzimuth Beam Center (deg):
Ref. Level (dBm): -14.16 | versions Elevation Beam Center (deg): §  1.800
# Points Displayed: § 9755 i Margin Under Curved (dB):
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1.0m Single Offset

s -]
g;;‘%’”‘ Vertex RS Test Range
CENERAL DYMNANMIKTS Parily cloudy
Customer................. Norsat Dustin Cummings
Date/Local Time..... 6-16-2006 at 110648 tong Range
Job Number............. 12866 Transponder....... none

TX...Co-pol...VERT polarization...14.000 GHz
Azimuth

£.000 i i

FCC Co-pol;
10° to 7.0°....... 29-25l0g@-G |
70° to 92 ...8G
92° fo 48.0...... 32-25l0g@-G
48.0° {o 180.0°.........-10-G 1

+5.000-

-10.000 -

-15.000-

-20,000

-25.000

-30.000-

+35,000

~40.000

-45.000

i
-

=

—t

-50.000- £

S aLLL

-80.000 m'
-as.uoo—f

P i,
- it

-75,000 - | | H

|

-60.000

-85,000-

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

E R e e e e s i T
-100.000 -50.000 0.000 50,400 100.000 170.00

80,000 ey
-£70.000

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
”SA Freq (Hz)=14000000157, AZ rate {deg/s)=1.183, EL rate (deg/s)=0.000, RBW {Hz)=1000, VBW (Hz)=10 I

File: [¢ % 060616 110648 12868 TC-175-VA-14.000.tx | Specified Gain (dBY: § 41.200
Test Frequency (GHz): §  14.000000157 Azimuth Beam Center (deg): * 180.000
Ref. Leve! (dBm): § -17.03 Versions Elevation Beam Center (deg): 1.800

# Points Displayed: § 9703 Sﬂfi; ﬁﬂ Margin Under Curved (dB}:
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Vertex RS

CSENERAL DYNAMISE

Customer.....cooeunen.. Norsat
Dateflocal Time..... 6-16-2006 at 111810
Job Number............. 12866

1.0m Single Offset
Test Range
Partly cloudy
Dustin Cummings
Long Range

Transponder....... nene

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

Azimuth
£.000 ‘ 7 7
N ; FCC Co-pol:
-5.000- 1 10° t0 7428250006 o
: 70 to  92°....80
: 92" to 48.0°, . 32-28log@-G
-10.000: H 48.0° to 180.0°......-10-G |
-15.000] ! n
] i
~20.000]
-25,000
-30.000

rm—

-35,000- /

~40,000 - /

-50.000 =[]

-“s.uun: A "\1 ]ﬂl h /
/l

e P L) il

g | 1

-65.000 LI " ]

70,000 l ‘ | ||

75,000 !i ||

+80.000 - ||

85,000

-~170.000 -100.080 -50.000 0.000

-50.000 - e R R S B R

170.00

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

HSA Freq (Hz)=14125000207, AZ rate (dea/s)=1.183, EL rate (deg/s}=0.000, RBW {Hz)=1000, VBW (Hz)=10

File: || % 060616 111810 12866 TC-175-VA-14.125.1xt

Test Frequency (GHz):ﬁ 14.125000207 I

Ref. Level (dBm): § -15.78 | versions

# Points Displayed: 9791 §§f§; ,fﬁi;

Specified Gain (dB):
Azimuth Beam Center (deg):
Elevation Beam Center (deg):
Margin Under Curved (dB):
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Model.......ccovenrenes 1.0m Single Offset

e I"t@__x RS r Location............... Test Range

=
B )

L

=

CGENCRAL DYNANMIDS Partly CIOUdy
Customer.......ccceuee Norsat Dustin Cummings
Date/Local Time..... 6-16-2006 at 113101 L.ong Range
Job Number............. 12866 Transponder....... none

TX...Co-pol...VERT polarization...14.500 GHz
Azimuth

0,000 - 7 ] 7

. FCC Co-pol:
5,000 1.0° o 7.0......29-25l008-G |
q 7l o 92.....BG

i 9.2° to 48.0°
~10,000 48.0° to 180,0°..

...... 32-25l0g2-G
S {1 Ye ! o

~15.000 -

-20.000

-25.000]

-30.000+

-35.000

-40,000 -

-45.000-

M afh

50,000~

-55.000
-so.ooo—f «—ﬁ/
-B5.000
-70.000—5 l{
-75.000

+80.000 -

3.

=

st

+85.000 -

so000 - S ——
+170.000 -100.000 +50.000 0.000 50.000 100.00 170.00

Y-scale is power level {dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center,
ilSA Freq {Hz)=14500000177, AZ rale {deg/s)=1.173, EL rate {deg/s)=0.000, RBW (Hz)=1000, VBW (Hz)=10 E

File: 3} % 080616 113101 12866 TC-175-VA-14.500.tx i Specified Gain (dB): E_ 41.700
Test Frequency (GHz): @ 14500000177 | Azimuth Beam Center (deg): E 80.000
Ref. Level {dBm): -19.31 1 vorsions Elevation Beam Center (deg): ||  1.800

# Paints Displayed: 9692 pooiiond Margin Under Curved (dB):
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Model........coevveernn. 1.0m KU

L]
%_:‘?f "ertex RS' Location.............. Test Range
GENERAL DYNAMICS Weather.............. Clear/71F/ Wind 6 mph
Customer................ NORSAT Test Engineer...... Zukowski, Werner
DatefLocal Time...... 5-24-2006 at 101148 Spacecraft........... Short Range
Job Number............ 12866_12 Transponder........ N/A

TX...VERT Polarization...Gain by Beamwidth...13.750 GHz
Spec. Gain (dBi): | 41.200
AZ Pattern Caleulated Gain (dB):{ 41.71

— I

0.000-

-5.000-

- 7
-zn.nnn? / \
' / \

-25.000-

-30.000- /\

-35.000-
11, P S S H [ S S ————————— ——————————— e
-3.000 -2.500 .2.000 -1.500 -1,000 -0.500 0.t00 b.50 1.000 1.500 2.000 2.50 3.o0q
EL Pattern
0000~
-5.000 \'\

--m.oun; Pa -

— / AN
: /

.25.000-

-3o.nuaf \/

.35.000-

avo00 e 4L SO SS— SN S S ——— SN S —— S
+3.000 +2.500 -2.000 -1.50 -1.000 -0.50 .000 0.500 1.000 1,50 2.000 2.50 3.000

The Y-scale is power level {dB} refative to beam center; the X -scale is angle (degrees, AZ cesine correcled) refalive o beam center.

Gain by Beamwidth dBi = 10 log] {(3dB factor / (AZ 3dB BW * EL 3dB BW)} + (10dB faclor / (AZ 10dB BW " EL 104B BW))) / 2 | 1
- Feed Loss dB - 4.923(RMS inches * Freq GHz)?

[SA Freq (Hz)=13749999082, AZ rate (deg/s)=2,900, EL rate (deg/s)=0.632, RBW (Hz)=30, VBW {Hz}=10 ]
Az Go-pol File % 060524 101148 12866_12 TC-90-VA-13.750.ixt The calculaled gain is greater than the specified gain by 0.51 dB.
EL Co-pol File % 060524 114937 12866_12 TC-50-VE-13.750.txt
Test Frequency (GHz) § 13.749999982 AZ 3dB BW (deg) 1.4882 # Points Displayed
AZ Ref. Level {dBm) -32.03 AZ 1008 BW (deg) | 2.6003
Feed Loss (dB) 0.1% AZ 1508 BW (deg) | 3.0674
RMS (in.) 0.005 EL 3dB BW (deg} 1.5659 .
Aeimulh (deg) B 180.590 EL 10dB BW {deg) | 2.7441 308 Factor || 37000 ] o
Efevation {deg) EL 15dB BW {deg) 3.2522 10dE Factor 107000 | s0129 PACK
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Moded................... 1.0m KU

"ertex RSF Location............... Test Range

GENERAL DYNAMICS Weather............... Clear/84F/ Wind 12 mph
Customer................. NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-30-2006 at 112807 Spacecraft........... Short Range
Job Number............. 12866 _12 Transponder........ N/A

TX...VERT Polarization...Gain by Beamwidth...14.000 GHz
Spec. Gain {dBi}: | 41.400
AZ Pattern Calculated Gain (dBy:{ 41.87

el T

0.000-

-5.000-

d

A0.060-]

15,000+

- / \
30,000 / \
-35.000 ™ \\ / \/

40,000 SNSRI N S S S WS S
-3,000 -2,50 -2.000 -1.500 «1.000 -0.500 0.000 6.500 1.000

EL Pattern

T TR TETTEET

o T
1.500 2.000

0.000-~

-5.000 /
10,000 " =

o 7 <
i / N\

-25.000+

-30.000- " \

-35.:‘.33:\

40,000~ T T e S L S, S S —
-3.000 -2.500 -2.000 -1.500 -1.000 -0.500 0.00 0.500 1.00 1.500 2.000 2.50 3.00d

The Y-scale is power leve! (dB) relative to beam center; the X -scale is angle {degrees, AZ cosine correcied) selative o beam center,

Gain by Beamwidth dBi = 10 log[ {(3dB factor / {AZ 3dB BW * EL 3dB BW)) + {10dB fastor / (AZ 10dB BW * EL 10dB BW))) 7 2 ]
- Feed Loss dB - 4.923(RMS inches * Freq GHz)*

]lSA Freq (Hz)=14000000143, AZ rate (deg/s}=2.864, EL rate {deg/s)=0.627, RBW (Hz)=30, VBW (Hz)=10 E
AZ Co-pol File % 060530 112907 12866 _12 TC-155-VA-14.000.1xt The calculated gain is greater than the specified gain by 0.47 dB.
EL Co-pol File % 060530 113224 12866_12 TC-50-VE-14.000.ixt
Test Frequency (GHz) F 14.000000143 AZ 3d8 BW (deg) 1.4602 # Points Displayed " 573
AZ Ret. Level (dBm) 208 AZ 10dB BW (deg) | 25377
feed Loss (dB) 0.15 AZ 15dB BW (deg} 2.9948
RMS (in.) 0.005 EL 3dB BW (deg) | 1.5438 ‘
Azimuth (deg) 180,530 EL 10dB BW (deg) | 2.6968 3B Factor [ 37000 ] ot
Elevation {deg) 12.000 EL 15dB BW (deg) 3.2047 1048 Factor }| 107000 | ep12ePack

50




Model......c...c...... 1.0m KU

%ﬁm Vel" te__)( RS__F Location.............. Test Range

GENERAL DYNAMICS Weather............... Cloudy/87F/ Wind 5 mph
Customer................ NORSAT Test Engineer...... Zukowski, Werner
DatefLocal Time...... 5-23-2006 at 105211 Spacecraft..... Short Range

Job Number........... 12866_12 Transponder.. N/A
TX...VERT Polarization...Gain by Beamwidth...14.125 GHz
Spec. Gain (dBi): {| 41.500
AZ Pattern Calculated Gain (dB):] 41.97

-5.0005 /./ \‘\

- fa <

-zn.ous% /

-25.000 / \
: \

0.000-

30,000+
-35.0005
B L B st e S SI—— SRR U U S— S
-3.600 -2.500 -2.000 -1.500 -1.000 -0.500 ¢.000 0.500 1.000 1.50 2.000 2,500 3.000
EL Pattern

0.000~

-5.0005 /‘/

o Za ~

-20.000 / \

-25.000 / \
' /

-36.000- \/

-35.000-

B A WHOSUU U LM NN NS SR E GRS SN SE——
-3,000 -2.500 -2.000 -1.500 1,000 -0.500 0.000 0.500 1.000 1.500 2,080 2.50 3.004

The Yf-scale is power level (4B} relafive to beam center; the X -scale is angle {degrees, AZ cosine corrected) relative to beam center.

Gain by Beamwidth dBi = 10 logf ((3dB factor / (AZ 3dB BW * EL 3dB BW)} + (10dB factor / (AZ 10dB BW ™ EL 10dB BW))} / 2 )
- Feed Loss dB - 4.923(RMS inches * Freq GHz)?

|SA Freq (Hz)=14125000014, AZ rate (deg/s)=2.917, EL rate (deg/s)=0.635, RBW (Hz)=30, VBW (Hz)=10

AZ Co-pol File % 060523 105211 12B66_12 TC-155-VA-14.125.0d The calculated gain is greater than the specified gain by 0.47 dB.
EL Co-pot File % 060524 115528 12866_12 TC-50-VE-14.125.txt
Test Freguency (GHz) B 14.125000014 AZ 3dB BW (deg) 1.4430 # Points Displayed 469
Feed Loss (dB} 0.15 AZ 15dB BW (deg) 2.9821
RMS (in.} 0.005 EL 3dB BW (deg) | 1.5282 )
Azimuth (deg) 180.530 EL 10dB BW (deg) | 2.8557 308 Faclor {37000 ] o
Elevation (deg) 12.000 EL 15dB BW {dep) 3.1468 10dB Faclor || 107000 { soszspack
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Model.......ccoevveenne 1.0m KU

%%:-_?K "el‘tex RS F Location............... Test Range

GENERAL DYNAMICS Weather.............. Cloudy/87F/ Wind 5 mph
Customer................ NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-23-2006 at 103623 Spacecraft........... Short Range

Job Number............. 12866_12 Transponder N/A
TX...VERT Polarization...Gain by Beamwidth...14.500 GHz

Spec. Gain {dBi): | 41.700
AZ Pattern Calculated Gain (dB):| 42.20
0.000-

-5.000- el T

10,000 E |

-15.000 / \

e / \
: A \

30,000~ N7
-ss.ounf
B N . e S e e e S
3.000 -2.500 .2.000 A4.500 4,000 -0.500 0.000 0.500 1,000 1.500 2,000 2.50 3.004
EL Pattern

0.000-

-5.353; /./ \.\

- z AN
oo / AN

o / \
: 4 \

~30.000- 7

-35.000- \/ \ /

~80,00 0~ ST SENSURINY DS — s
-3.000 -2.500 -2.000 .50 1,000 -0.50 0.000 0.500 1.000 1.500 2.000 2.500 3,804

The Y-scale is power level (dB) refalive to beam cenfer; the X -scale is angle (degreas, AZ cosine corrected) reiative o beam center.

Gain by Beamwidth dBi = 10 log[ ((3dB facter / (AZ 3dB BW * EL 3dB BW)} + (10dB factor / (AZ 10dB BW* EL 10dB BW)}} f 2 |
- Feed Loss dB - 4.923(RMS inches * Freq GHz)?

|SA Freq (Hz)=14500000020, AZ rate (deg/s)=2.917, EL rate (deg/s}=0.635, RBW {Hz)=30, VBW (Hz}=10

AZ Co-pol File % 080523 103623 12866_12 TC-5-VA-14.500.Ixt The calculaled gain is greater than the specified gain by 0.50 d8.
Et Co-pol File % 060523 103731 12866_12 TC-5-VE-14.500.1xt
Test Frequency (GHz) §_14.500000020 AZ3dB BW (deg) | 1.4175 # Points Displayed § 8196
AZ Ref. Level (dBm) 32.55 AZ 1008 BW (dea) |2 4507
Feed Loss (dB) 015 AZ 1508 BW (deg} 2 9140
RMS (in.) 0.005 EL 3dB BW (deg) {_1.4701
Azimuth (deg) 180.590 EL 10dB BW (deg) | 2.5624 3dB Factor 37000 | ooy rasr
Elevation (deg) 12.000 Et 15dB BW (deg) 3.0367 10dB Factor 107000 | e0129 PACK
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Model......cooereeriens 1.0m KU
= “
=4 f: "ertex RSI Location......ouueweese Test Range
‘ GENERAL DYRAMICS Weather............... Clear/84F/ Wind 12 mph
Customer................. NORSAT Test Engineer..... Zukowski, Werner
Date/lLocal Time..... 5-24-2006 at 141734 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... N/A
RX...Cross-pol under Co-pol...HORZ polarization...10.700 GHz
Azimuth On-axis Isolation (dB): |{58.58
2,000 -
-s.nuof
-10.0005 /
15.000 /
-20.000 /
25.000
[ \

"--..__\\

L] P
= (2]
o 2
< L=}
=3 a
"]
—]
\)

50,000
-9.200

T

L B LI i o w1 e e e s e e e e e N e e
-8.00¢ -7.00¢ -6.000 -5.000 -4.000 -3.000 -2.000 -1.000 0.000 4.000 2.000 3.000 4,000 5.000 6.000 7.000 8,000 9.20¢

T

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

TJGA Freq (Hz)=10899999971, AZ rale (deq/s)=2.900, EL rate (deg/s)=0.632, RBW (Hz)=30, VBW (H2)=10

Co-pol File: % 080524 143328 12866_12 RC-155-HA-10.700.txt
Cross-pol File: % 060524 141734 12866_12 RX-10-HA-10.700.txt |

Test Frequency (GHz): E 10.699899971
Ref. Level (dBmy: E -33.10
# Points Displayed: : 7007

Versions

60227 FAST
60129 PACK

Azimuth Beam Center (deg): @ 180.590

Elevation Beam Center (deg): @
On-axis Spec. isolation (dB): M
Off-axis Spec. tsolation {dB}): m
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Modal..........oiis 1.0m KU
T e Modei...
% ﬁj\ "ertex RS I Location.............. Test Range
e GENERAL DYNAMICS Weather............... Clear/84F/ Wind 12 mph
Customer........cc...... NORSAT Test Engineer..... Zukowski, Werner
Datel/Local Time..... 5-24-2006 at 145921 Spacecraft........... Shori Range
Job Number............. 12866_12 Transponder....... N/A
RX...Cross-pol under Co-pol...HORZ polarization...11.725 GHz
AZimUth On-axis Isolation (dB}): 53.79
0.000-
-s.uuof
-1u.unnf / \
A5.000- / \
-20.000- /
-25.000° /"““
-30.000- ,/ \
e A | // \L/ N
\ \\/\/, i NTAVAN A

& &
g 3

)
5:-_—‘———_\

"

r}“\

-65.000-

70,0007

15,000

-80.000-

-85,000-

-80.000-

L e e e e e e T I R e o e o e o e o e B e o o e i
-9,200 -3.000 -7.000 -6.000 -5.000 -3.000 -3.000 -2.000 -1,000 0.600 4.000 2.000 3.000 4.000 5.000 6€.000 7.000 8.000 9.2040

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

i[SA Freq (Hz)=11724999971, AZ rale (deg/s}=2.900, EL rate (deg/s)=0.632, RBW (Hz)=30, VBW (Hz)=10

I

Co-poi File: |]

% 060524 144855 12866_12 RC-155-HA-11.725.txt

Cross-pol File: {]

% 060524 145921 12866_12 RX-10-HA-11.725.ixt

Test Frequency (GHz):
Ref, Level (dBm}:
# Points Displayed:

11.724999971

-33.27 Versions
60227 FAST
8192 60126 PACK

Azimuth Beam Center (deg): m
Elevation Beam Center (deg): @
On-axis Spec. [solation {dB): M
Off-axis Spec. |solation {dB): m

54




i

Ve

rtex RSl

o

Customer........ouees

Date/Local Time
Job Nurnber

SENERAL DYNAMICS

NORSAT
5-26-2006 at 134133
12866_12

Model..........cceceece
Location...............
Weather.... -
Test Engineer.....

1.0m KU

Test Range

Clear/84F/ Wind 12 mph
Zukowski, Werner

Short Range

N/A

Spacecraft
Transponder

RX...Cross-pol under Co-pol...HORZ polarization...12.750 GHz

Azimuth

On-axis Isolation (dB): {3943

2,000~

-5.000-

/

+10.000-

/

+15.000-

~20.000°

25,000~

-30.000-

—
//

-35.000-

AD.000

~45.000

[414]

____"_________—-‘

-50,000-]

55,000~

+60.000-

-65.0007

-70.000-

-75.000-

-80.000-]

+55.000-

-90.000-

-9,200 -8.000 -7.000 -6.000 -5.000 -4.000 -3.000 -2.000 -1.000 G.000 1.000 2,000 3.000 4.000 5.000 6,000 7.000 6.000¢ 9.200

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

HSA Freg (Hz)=12750000135, AZ raie (deg/s)=2.903, EL rate (deg/s)=0.640, RBW (Hz)=30, VBW (Hz}=10

Co-pol File:

% 060526 134721 12866_12 RC-10-HA-12.750.txt

Azimuth Beam Center (deg): g 180.570

Cross-pol File:

% 060526 134133 12866_12 RX-10-HA-12.750.txt

Elevation Beam Center (deg}): ﬁ 12.000

Test Frequency (GHz):
Ref. Level (dBm):
# Points Displayed;

12.750000135

-32.64 Versions
50227 FAST
10001 50128 PACK

On-axis Spec. Isolation (dB): 1 35.000
Qif-axis Spec. Isolation (dB): 1! 27.00
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Model........cce...... 1.0m KU

{‘m?\ vertex R.SI2 Location............... Test Range

.

SENERAL DYNAMICS Weather.............. Clear/84F/ Wind 12 mph
Customer................. NORSAT Test Engineer.....  Zukowski, Werner
Datefl.ocal Time..... 5-24-2006 at 143328 Spacecraft........... Short Range
Job Number............. 12866_12 Transponder....... N/A

RX...Co-pol...HORZ polarization...10.700 GHz
Azimuth

0.000-

A

+10.000+

-15.0

N
L

- -20.000-

- 7 ;
a\y a
N V/ | /1

&
a
-
a

O

-55.000

SCTIN:TT [ RSHNEUBINAUD NSNS S S S RS SOMOUSSUUROS O USM SOUSUIOUHoo NGOG SN S SO N——
-7.000 -6.000 -5.000 -4.000 -3.000 =2,000 -1.000 0.000 1.000 2.000 3000 4.000 5.000 6.000 7.000
Y-scale is power level (dB) relative fo beam center; x-scale is angle {degrees, cosine comrected) relative to beam center.

||SA Freq (Hz)=10699999976, AZ rate (deg/s)=2.900, EL rate (deg/s)=0.632, RBW (Hz)=30, VBW (Hz}=10 ]

File: | "% 060524 143328 12866_12 RC-155-HA10.700.td | Specified Gain (d8):
Test Frequency {GHz): | 10.609939976 Azimuth Beam Center (deg):

Ref. Level (dBm}): E -33.10 Versions Elevation Beam Center (deg}:

# Points Displayed: § 7783 it oo Margin Under Curved (dB):
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Model.......ccoeeenn. 1.0m KU

R vertex i%SID Location............... Test Range

F3Y

& e

' ERNERAL BYNAMICS Weather.............. Clear/84F/ Wind 12 mph
Customer................ NORSAT Test Engineer..... Zukowski, Werner
Date/tocal Time..... 5-24-2006 at 144855 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... N/A

RX...Co-pol...HORZ polarization...11.725 GHz
Azimuth

- 7T
- / \

-15.000-]

. 7 N
- ] T
N2 VIR
R R U1V 1/

-65.000-

-70.000-

-75.000-]

-80.000-]

-85.000 -

11117 SRS SRSMSUVRMOEY SSUUS SV LSS N S S SN NSO WM S
-7.000 -6,000 -5.000 -4.000 -3.000 -2.000 -1.000 0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000
Y-scale is power level {dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

”SA Freq (Hz)=117245899974, AZ rate (deg/s)=2.900, EL rate (deg/s)=0.632, RBW (Hz)=30, VBW (Hz)=10 |

File: H % 060524 144855 12866_12 RC-155-HA-11.725.1xt ] Specified Gain (dB): 0 39.800
Test Frequency (GHz): E 11.724999974 i Azimuth Beam Center (deg): 3 180.590

Ref. Level {dBm}): E -33.27 | Versions Elevation Beam Center (deg): i 12.000

# Points Displayed: 7730 et Margin Under Curved (dB):
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® Model......coemeee 1.0m KU
"ertex RSI Location............... Test Range
GENERAL DYNAMICS Weather.............. Clear/84F/ Wind 12 mph
Customer................. NORSAT Test Engineer.....  Zukowski, Werner
Date/Local Time..... 5-24-2006 at 151135 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... N/A
RX...Co-pol...HORZ polarization...12.750 GHz
Azimuth
0.000-
+5.000-]
-40.000- // \\
-15.000: \
20.000 /
-25.000 / \
-30.000
N /\\/ \\/ /N
40.000
NV AN RIVIRNA
-45,000- A \

/

-55.000- {

-60.000-

o
w
]
L=
@

M
e
o
(-]
=]

-75.00

-80.000-]

-85,000-]

-90,000-

-7.000 -8.000 -5.000 -4.000 -3.000  -2.000 -1.001 ¢.000 1.000 2,000

Py T

TR (M e e e L
3.000 4,000 3.000 6.000 7.000

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

{[sA Freq (Hz)=12749999966, AZ rate (degls)=2.900, EL rate (deg/s)=0.632, RBW (Hz)=30, VBW (Hz)=10 |

Fite: {]

Test Frequency (GHz):

Ref. Level {dBm}:

% 060524 151135 12866_12 RC-155-HA-12,750.txt
12.749999966
-33.29 | versians
60227 FAST
7702 60129 PACK

# Points Disptayed: §

Specified Gain (dB}): a 40.500 !
Azimuth Beam Center (deg): § 180.590

Elevaticn Beam Center (deg): g 12.000 I
Margin Under Curved (dB):
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Model.......cceeeeeee. 1.0m KU

—*t@ ‘,er tex RS r Location............... Test Range

2.

SENERAL DYNAMICS Weather.............. Clear/84F/ Wind 12 mph
Customer................. NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-24-2006 at 143328 Spacecraft............ Short Range
Job Number............ 12866_12 Transponder....... N/A

RX...Co-pol...HORZ polarization...10.700 GHz
Azimuth

.25.000-

-30.000-

- T
U N
s LA H

+50.000-

i WW \V\J i

e

a

=

o

o

—

——__‘—-_‘__
|

==

=

60,000~

-65.000 ‘ ” I | ’

-70.000-

-75.000~

-80.000

'ns.nhn z

e B e e e e e e T
0.000 10.000 20,000 30.000 40.000 45.00¢

80,000
=-45.000-40.000 -30.000 -20.000 ~10.000

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative {o beam center.
HSA Freq (Hz)=10698999976, AZ rate {deg/s)=2.900, EL rate (deg/s}=0.632, RBW {Hz)=30, VBW (Hz)=10 I

Fite: ] % 060524 143328 12866_12 RC-155-HA-10.700.txt | Specified Gain (d8):
Test Frequency (GHz): [|__10.699999976 Azimuth Beam Center (deg):

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

# Points Dispiayed: 7763 Zﬁfﬂ :':2:: Margin Under Curved (dB):
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1.0m KU

e = Model.......cooeeree
g; ﬁfl "ertex RSI Location Test Range

SENERAL ByRamics Weather.............. Clear/84F/ Wind 12 mph
Customer................. NORSAT ’ Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-24-2006 at 143643 Spacecraft........... Short Range
Job Number............. 12866_12 Transponder....... N/A

RX...Co-pol...HORZ polarization...10.700 GHz
Elevation

0.000+

A

S EEN

EEE
|

-25.000-

30,000 U, \'

e M
..;5,.,-.;3g U \U/ \f\ FAYNAY /\ /\Ur\vf\
s AN AV VR TN P
T

; | ik ,! ANl

+60.000-

=

65.000-

-70.000~

-75.000-]

-30.000-

-85.000-

107, T SN " L O L OO S SN N — J
-4,000 0.000 5.000 10,000 15.000 20,000 25.000 30.000 35.00 40.000 45,001

Y-scaie is power [evel {dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
|[SA Freq (Hz)=10699999976, AZ rate (deg/s)=2.900, EL rate (deg/s)=0.832, RBW (Hz)=30, VBW {Hz)=10 ]

Fite: “ % 060524 143643 12866_12 RC-50-HE-10.700.tx{ ! Specified Gain: | 39.000
Test Frequency (GHz): Azimuth Beam Center (deg): ;W
Ref. Level (dBm): § 3218 | versions Elevation Beam Center (deg):
# Points Displayed: gg?zg E:SCL Margin Under Curve (dB):
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Model......ooiiini 1.0m KU

? j vertex RS r Location........c..... Test Range

GENERAL DYNAMICS Weather.............. Clear/84F/ Wind 12 mph
Customer.................. NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-24-2006 at 144855 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... N/A

RX...Co-pol...HORZ polarization...11.725 GHz
Azimuth

o =Nl LW
A \(J i WV |

—
==
m—
[ ——t
=
FEES e—

o o

ot o

o =3

=] o

L] o
il

—_—

o=
——

e

-60.000-

+85.000-

00,000 e
«45.000.40.000 -30.000 -20.000 -10,000 0.000 10.00 20,000 30.00 40.000 45.004

Y-scale is power level (dB} relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
||SA Freq (Hz)}=11724998974, AZ rate (deg/s)=2.900, EL rate {deg/s}=0.632, RBW (Mz)=30, VBW (Hz)=10 }

File: || % 060524 144855 12B66_12 RC-155-HA-11.725.txt | Specified Gain (dB):
Test Frequency (GHz): | 11.724809574 Azimuth Beam Center (deg):

Ref. Level (dBm): ﬁ -33.27 Varsions Elevation Beam Center (deg):

# Points Displayed: 7730 ot Margin Under Gurved (dB):
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= @ Model............cc....  1.0m KU
‘é‘}‘f Vertex RSI Location..............  Test Range
' SENERAL BYNamies Weather.............. Clear/84F/ Wind 12 mph
Customer................. NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-24-2006 at 145212 Spacecraft........... Short Range
Job Number............. 12866_12 Transponder........ N/A

RX...Co-pol...HORZ polarization...11.725 GHz
Elevation

by
N EER
R

)
i
f IR i

N AL,

-§0.000-

-55.000-

-60.000 H h ‘, i

65.000

——t

.—-um-———"'>-

-70.000-

-75.000-

-80.000-

-85.000-

17T, Y. T E—— SRR S S —— :
-4.000 0.000 5.000 10.000 15.000 20,00 25.000 30.00 35.000 40.000 45.00(

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

[SA Freq (Hz)=11724999974, AZ rate (deg/s)=2.900, EL rate (deg/s)=0.632, RBW (Hz)=30, VBW (Hz)=10 i

File: % 060524 146212 12866_12 RC-50-HE-11.725.txt | Specified Gain: |]_39.800

Test Freatrency {GHz): }: 11.724999974 Azimuth Beam Center (deg): 180.590
Ref. Level (dBm): 32,50 versions Elevation Beam Center (deg):
- 2 60227 FAST :
# Points Displayed: 6916 60129 PACK Margin Under Curve (dB):
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Model.......c.ecvieene 1.0m KU

e, &

%:‘4;@ "ertex RSI Location.........cee..e Test Range

) GENERAL BYNAMICS Weather......ouw e, Clear/84F/ Wind 12 mph
Customer........c...... NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-24-2006 at 151135 Spacecrafi............ Short Range
Job Number............. 12866_12 Transponder.......  N/A

RX...Co-pol...HORZ polarization...12.750 GHz
Azimuth

0.000-

-5.000-

|
- i

|

|

-18,000-]

-20.000-

.zs.apng ( \

-30.000 !
-as.asef 'ﬂun n
-40.0005 fi U ;
_45_,._.“: n ﬂU{ AJ ﬂ \ﬁ Iy
il I TIEPYE
ottt APV W,
I URY Y SR T
.so.ouo-jw 'r ”U i'” ’ ¥ ‘f” i L {
-65.000-
: | | 1 [ |
+70.0007 |
-75.000-
-80,000-]
-ss.ounf
B
-45.000 -40,000 ~30.000 -20.000 -10.000 0.000 10.000 20.000 30.000 40.000 45.00(
Y-scale is power level {dB) relative to beam center; x-scale is angle (degrees, cosine corrected) refative to beam center.
HSA Freq {Hz)=12749999966, AZ rate (deg/s)=2.900, EL rate (deg/s}=0.632, RBW (Hz)=30, VBW (Hz)=10 !
File: }] % 060524 151135 12866_12 RC-155-HA-12.750.txt | Specified Gain (dB): | 40.500 |
Test Frequency {GHz): 12.749999966 ] Azimuth Beam Center (deg): & 180.580 f
Ref. Level (dBm): -33.29 1 Varsions Elevation Beam Center {deg): ] 12.000
# Points Displayed: 7702 gfg; :22; Margin Under Curved (dB}:
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Medel......cconvere. 1.0m KU

R ®
Z "ertex RSI tocation.......... Test Range
' GENERAL DyNanies Weather............. Clear/84F/ Wind 12 mph
Customer............... NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-24-2006 at 151452 Spacecraft........... Shor Range
Job Number............. 12866_12 Transponder........ N/A

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

Elevation

0.000-

il

oL |

|

-20,000-

-25.000-

el

-35.000 -

-40,000-

-45.000- !

AT

-50.000-

.55.000-

|

-65,000-

-70,000-

~75.000-

-80.000-

-85.000-

15.000

.........

20.000

+90,000 -,

.........

10.000

0.000

3¢.00

25.000 35.000

40.000

45.00d

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

[SA Freq (Hz)=12749999966, AZ rate (deg/s)=2.900, EL rate (deg/s)=0.632, RBW (Hz)=30, VBW {Hz)=10

File: l % 060524 151452 12866_12 RC-50-HE-12.750.txt !
Test Frequency {GHz): 5 12.749999966 |
Ref. Level (dBm): | -32.23 Varsions
. ) 7 60227 FAST
# Points Displayed: H 6922

60129 PACK

40,500 |
Azimuth Beam Center (deg): B 180.580 |

Elevation Beam Center (deg}): ﬂ 12.000
Margin Under Curve {dB):

Specified Gain:
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1.0m Single Offset

¢ SVertex RS Test Range

- GENCRAL OVNAMICES R Pﬂlﬂy cloudy
CUSIOMET....cveeerene Norsat Test Engineer..... Dustin Cummings
Dateftocal Time..... 6-16-2006 at 180246 Spacecraft............ Long Range
Job Number............ 12866 Transponder....... none

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

Azimuth

0.000 -

-5.000 -]

10,000

+15.000]

+20.000 -

-25.000-]

-30,000-

+35.000-

-40,000

-45.000 A, A

] ' M; [

-5!!.0!!05 ‘{ ¥ “ n | Il Ill E ‘

-55.000-] ' |

——
o

e - M
R 1141

-10.000 ; l r | I

-75.000 I

80000+

-85.000 -

90,000 ~

e B e L e et e ) T
-170.000 -100.000 -50.000 0.000 50.000 100,00 170.00

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

”SA Freq (Hz}=10700000121, AZ rate (deg/s)=1.160, EL rate (deg/s)=0.000, RBW (Hz)=1000, VBW (Hz)=10

Fite: [} % 060616 180246 12866 RC-175-HA-10.700.txd i
Test Frequency (GHz): 10.700000121 |}
Ref. Level (dBm): -14.39 | versions
# Points Displayed: E 9663 :gf;; :ﬂ

Specified Gain (dB):
Azimuth Beam Center (deg):
Elevation Beam Center (deg):
Margin Under Curved (dB):
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1.0m Single Offset

"
Test Range
QENERAL DYNAMICE o Partly doudy
Customer......c.co..... Norsat Test Engineer..... Dustin Cummings
Date/Local Time..... 6-16-2006 at 175004 Spacecraft............ Long Range
Job Number-............ 12866 Transponder....... none

RX...Co-pol...HORZ polarization...11.725 GHz
Azimuth

0.000

-5.000]

-10.000—

+15.000 -

+20.000-]

-25.000 -

+30,000 -

-35.000- H

~40,000 - L

.45.000 A \ N

kiR ) ' AV
B AL Y T
5 [ | !

B T e I
I | LINRam W

|

-75.000 -
-ao.uouf
-as.uoof
-1 T OO 0 S S USSR S ——
-170.000 -100.000 =50.000 0.000 50.000 100,00 170.00
Y-scale is power level (dB) relative {o beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
{|SA Freq (Hz)=11725000172, AZ rate (deg/s)=1.160, EL rate (dea/s)=0.000, RBW (Hz)=1000, VBW (Hz)=10 |
File: |} % (060616 175004 12866 RC-175-HA-11.725.txt i Specified Gain (dB): [ 30.800
Test Frequency (GHz): [{__11.725000172__| Azimuth Beam Center (deg): i 180.00D
Ref. Level (dBm): f -16.80 1 varsons Elevation Beam Center (deg): | 1.800
# Points Displayed: 9680 e e Margin Under Curved (dB):
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1.0m Single Offset
e &
s =3Vertex RS Test Range
¥ s g
SENERAL DYNAMVIKEE Partly cloudy
Custorrer.........oo....  Norsat Test Engineer..... Dustin Cummings
Date/Local Time..... 6-16-2006 at 181425 Spacecraft............ Long Range
Job Number............. 12866 Transponder....... none
RX...Co-pol...HORZ polarization...12.750 GHz
Azimuth
0,000
-s.oouf
-10.0005
.15.0005
-zn.ennf
-zs.ouof
-3u.nnof
-35.0003
-4u.oouf
-45.0005 1 il
-su.nnnf m“ l‘!
| (T AL
o | T
-€0.000 - ym w H I
-ss.onn-f £ 1 I ”
.10.000: | I”I T I
-75.000
-au.ouuf
-as.unuf
-nu.uou-:.... ......... e g e
-17¢.000 -100.000 -50.000 0.000 50,000 100.00 170.00
Y-scale is power levet (dB} relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
}]SA Freq (Hz)=12750000156, AZ rate (deg/s)=1.160, EL rate (deg/s)=0.000, RBW {Hz)=1000, VBW (Hz)=10 i
File: [J % 060616 181425 12866 RC-175-HA-12.750.1x1 i Specified Gain (dB):
Test Frequency (GHz): 12750000157 | Azimuth Beam Center (deg): 180.000
Ref. Level (dBm). -18.65 | versions Elevation Beam Center (deg):
# Points Displayed: 9674 poischind} Margin Under Curved {dB): B
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1.0m KU

‘.’ertex RSF Locatit.).rll..'.... Test Range

GENERAL DYNAMICS Weather............... Clear/84F/ Wind 12 mph
Customer................. NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-24-2006 at 143328 Spacecraft........... Short Range
Job Number............. 12866_12 Transponder........ N/A

RX...HORZ Polarization...Gain by Beamwidth...10.700 GHz

Spec. Gain (dBi): g 39.000
AZ Pattern Calculated Gain (dB):] 39.62

0,000~

-5.000-

-1n.un=; / .\

15,000

-20.000-

-25.000-

-30.000-

-35.000+

40,000~ e e e SN NN S S S o
-3.000 -2.500 -2,000 -1.500 =1.000 -0,50 0.000 0.500 1.000 1.500 2.000 2.500 3.000

EL Pattern
e _\\-\

0.000-,

-5.000]
-10.000- .\
.15.ooof /

-zo.ooof \

-25.000- /
30,000+ \

-35.000°

TN T T S—
-3.000

ETETTTe Ty LB R TS Mt O i e i et e e B e I B

-Iz‘.sillél' -2.000 -1.500 -'1..01'10 -0.500 ‘6.'066' h “5:566' o 1uno h “"ll.sno 2.000 2.50 é.c;ou
The Y-scale is power level (dB) relative to beam cenler; the X -scale is angle (degrees, AZ cosine corrected) relalive to beam center.

Gain by Beamwidth dBi = 10 log[ {(3dB faclor / (AZ 3dB BW * EL 3dB BW)) + (10dB factor / (AZ 10dB BW* EL 10dB BW))) 7 2 |
- Feed Loss dB - 4.023(RMS inches * Freq GHz)?

[fSA Freq (Hz)=10699999878, AZ rate (deg/s)=2.900, EL rate (deg/s)=0.632, RBW {Hz}=30, VBW (Hz)=10

AZ Co-pol File % 060524 143328 12866_12 RC-155-HA-10.700.xt The calculated gain is greater than the specified gain by 0.62 dB.
EL Co-pol File % 060524 143643 12866_12 RC-50-HE-10,700.ixt
Test Frequency (GHz) g 10699999676 AZ 348 BW {deg) | 1.9496 # Points Displayed f§ 462
AZ Ref. Level (dBm} -33.10 AZ 10dB BW (deg) 3.4458
Feed Loss {dB) 0.15 AZ 15dB BW (deg) 41724
RMS {in.} 0.005 EL 3dB BW {deg) | 1.9379 )
Azimuth (deg) 180.590 EL 10dB BW (deg) | 3.3588 3dB Factor || 37000 E;’;;“::N
Elevation (deg) 12.000 EL 15dB BW (deg) | 3.9584 10dB Factor || 107000 | corze pack
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Customer

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

Vertex RSTI

SENERAL DYNAMICS

NORSAT
5-24-2006 at 144855
12866_12

Location......

Weather...............
Test Engineer......

Spacecraft...
Transponder

1.0m KU

Test Range

Clear/84F/ Wind 12 mph
Zukowski, Werner

Short Range

N/A

RX...HORZ Polarization...Gain by Beamwidth...11.725 GHz

AZ Pattern

Spec. Gain (dBi):
Calculated Gain (dB):

| 39.800
40.42

L]

<

-2.50

R s M e e B B - e

-2.000 -1.500 -1.000

T

0.600

T T

0.500

1.50

2.000 2,500 3.004

EL Pattern

——

\.\

-15.000-

-20.000-

-25.000 /—“\\/

AN

30600

-35.000-

T 0 1 S—

-3.000

-2.500

-2.000 «1.500 -1.000

......

0.00

0.500

1.50

T T

Z,000 2.500

SR
3.000

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

Gain by Beamwigth

dBi =
- Feed Loss dB - 4.923(RMS inches * Freq GHz)?

10 log[ (30 factor / (AZ 3dB BW * EL 3dB BW)) + (10dB facior / (AZ 10dB BW * EL 10dB BW)) / 2 )

f|SA Freq (Hz)=11724899074, AZ rate {deg/s)=2.900, EL rate {deg/s)=0.632, RBW (MHz}=30, VBW (Hz)=10

The calculated gain is greater than the specified gain by 0.62 dB.

3dB Factor

AZ Co-pol File || % 080524 144855 12866_12 RC-155-HA-11.725.0x1 _
EL Co-pol File % 0B0524 145212 12866_12 RC-50-HE-11.725.4xt

Test Frequency (GHz) || 11.724999974 | AZ 38 BW (deg) | 1.7094

AZ Ref. Level (dBm) -33.27 AZ 10dB BW [deg) 3.1629

Feed Loss (dB) AZ 1508 BW (deg) 3.8373

RMS (in.) EL 3dB BW (deg) | 1.7636

Azimuth (deg) & EL 10dB BW (deg) | 3.0304

Elevation (deg) [ EL 15dB BW (deg) | 3.5844

10dB Factor

# Points Displayed H 2057

Versions
37000 60227 FAST
107000 { cot129PACK
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- Model.........cooce... 1.0m KU
g "ertex RSF Location............... Test Range

Clear/84F/ Wind 12 mph

]

GENERAL DYNAMICS Weather

Customer................. NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-26-2006 at 134721 Spacecraft........... Short Range
Job Number............ 12866 12 Transponder........ N/A

RX...HORZ Polarization...Gain by Beamwidth...12.750 GHz

Spec. Gain {dBi): | 40.500
AZ Pattern Calculated Gain (dB):] 41.37

0.000- a——

| T

-10.000- -

-15.000- \

-20.000-

-5.000-

-25.000 ]

7 \

......... T L e B R B B R I MMt e e

-3.000 -2.500 =2.000 -1.500 -1.000 -0.500 ¢.00 0.500 1.000 1.50 2.000¢ 2.500 3.000

EL Pattern

8,000

¥ |

-10.000° el ™~

-15.000- / \
-20,000- /
-25.000- \

-30.000-

-5.000]

-35.000-

L UL LTS S SV S A
-3.000 -2.500 -2.000 -1.500 1,00 -0.500 o.aoe
The Y-scale is power leve! (dB) relative to beam center; the X -scale is angle (degrees, AZ cosine correcied) relative 1o beam center.

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

0.500 1.000 1.500 2,000 2,50 3.00¢

!SA Freq (Hz)=12750000135, AZ rate (deg/s)=2.903, EL rate {deg/s)=0.640, RBW (Hz)=30, VBW (Hz)=10 -f
AZ Co-pol Fite % 060526 134721 12866_12 RC-10-HA-12.750.txt The calcataled gain is greater than the specified gain by 0.87 B.
EL Co-pol File % 060526 134837 12866_12 RC-10-HE-12.750.txt
Test Frequency (GHz) § 12.750000135 AZ 338 BW (deg) 16728 # Points Displayed
AZRef. Level (dBm) || -32.64 AZ 10d8 BW (deg) | 2.9205
Feed Loss (dB} 015 AZ 1508 BW (deg) 3.4886
RMS (in.) 0005 EL 3dB BW (deg) | 1.4296 .
Agimuth (deg) 180570 EL 1048 BW (deg) | 2.8065 3dB Factor || 37000 s::;'::;
Elevation (deg) | EL 15dB BW (deg) | 3.3220 1048 Factor || 107000 ] sa19pack
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Model.......ccoeeeee 1.0m KU

"ertex RS lls Location............... Test Range

R

GENERAL BYnaMIcs Weather.............. Clear/84F/ Wind 12 mph
Customer................. NORSAT Test Engineer.....  Zukowski, Werner
DatefLocal Time..... 5-24-2006 at 162418 Spacecraft............ Short Range
Job Number............ 12866_12 Transponder....... N/A

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

Azimuth On-axis Isolation (dB): {|56.62

- YA
e O N AV A | A 2) 9
- 7 |

N | I N

-55,000-

/
_
el
——
R
pra
—"_—-_/

-sn.ouu; Vi

-65,000-

-35.0007

-9.200  -8.000 .7.000 -6.000 -5.000 -4.000 -3.000 -2.000 -1.000 ©.000 4.000 2,000 32,000 4.000 5.000 6.000 7,000 B.000  8.200
The Y-scale is power leve! (dB) relative to beam center; the X-scale is angle (degrees, cosine corrected) relative to beam center.

HSA Freq (Hz)=10699999664, AZ rate (deg/s}=2.500, EL rate (dggls)=0.632. RBW (Hz)=30, VBW (Hz}=10
Co-pol File: || % 060524 161333 12866_12 RC-155-VA-10.700.txt [ Azimuth Beam Center (deg): ‘51 180.500
Cross-pol File: [ % 060524 162418 12866_12 RX-10-VA-10.700.L_____ |  Elevation Beam Center (deg). § 12,000
Test Frequency (GHz): W Cn-axis Spec. Isolation (dB): 35.000
Ref. Level (dBm): | -32.72 Versions Off-axis Spec. Isolation (d8); §  27.00 [
# Points Displayed: 8192 :gig i:g

71




- Model................... 1.0m KU
"ertex RSI Location..........c.... Test Range
FENERAL DYNAMICS Weather............... Clear/84F/ Wind 12 mph
Customer............... NORSAT Test Engineer.....  Zukowski, Werner
Date/Local Time..... 6-1-2006 at 100056 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... N/A
RX...Cross-pol under Co-pol...VERT polarization...11.725 GHz
Azimuth On-axis Isofation (dB): |{55.51
0.000-
5000 /
-1u.unuf /
-15.0005
-zo.ouuf /
-zs.unuf 5 \
o N/ N
NN VRN
\ / NMVAWA

H
™
_——__—_/

==

—
T

——
<

Y
65.000 \V/
70.000
75.000
20,000
+B5.000
80.000°

I M e e e e B e L e B e e B e B e e e e B et
4,200  -2,000 -7.000 -6.000 .5.000 .4.000 -3.000 -2.000 -1,000 0.000 1.000 2,000 3.000 4.000 5.000 6.000 7.000 B.000 9.200

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)=11725000045, AZ rate (degls)=2.t§.90, EL rate (deg/s)=0.630, RBW (Hz)=30, VBW (Hz)=10

Co-pol File: ||

% 060601 101638 12866_12 RC-155-VA-11.725.txt

Cross-pel File: |] % 060601 100056

12866_12 RX-11-VA-11.725.ixt

Azimuth Beam Center (deg): g 180.480

Elevation Beam Center (deg): 12.000 1

Test Frequency (GHz):E 11.725000045 |
Ref. Level (dBm): E -32.11

Vearsions
| 60227 FAST

# Points Displayed: E 8192

60129 PACK

On-axis Spec. Isolation (dB): 35.000

Off-axis Spec. Isolation (dB): g 27.00 |
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. - Medel......cccccveeeeee. 1.0m KU
¢ IVertex RSI P Test Range
' CEENERAL DYNAMIES Weather............... Clear/84F/ Wind 12 mph
Customer................. NORSAT Test Engineer..... Zukowski, Werner
Date/tLocal Time..... 5-26-2006 at 140916 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder....... NfA
RX...Cross-pol under Co-pol...VERT polarization...12.750 GHz
Azimuth On-axis Isolation (dB): [138.60
0.00¢-
-s.ouuf
-1n.ounf / \
-1s.unof // \\
~zo.ouoz
/)/\\ //\\
30.000 - \
-35.000+ /\ 9/ \u/ / A

=

L
n
Z.

-45.000

/AN

Y

+50.000-

N

\>;-—/

-55.000- /
-60.000-

+75.000-

-B0.000-

-85,000-

-90.000-

e e e e R L e e e e i B e e e . T e e e e R T o
-9.200 -8.000 .7.000 -6,000 -5.000 -4.00C -3.000 -2,000 .t.000 0.00¢ 1.000 2.000 3.000 4.000 5.000 6€.000 7.000 8.000 9.201

The Y-scale is power level (dB) relative {0 beam center; the X-scale is angle (degrees, cosine corrected) relative to beam center.

EISA Freq (Hz)=12750000135, AZ rate {deg/s)=2.903, EL rate (deg/s)=0.640, RBW (Hz)}=30, VBW (Hz)=10

Co-pol File: I % 060526 141628 12866_12 RC-10-VA-12.750.txt
Cross-pol File: I % 060526 140916 128686_12 RX-10-VA-12.750.txt

Test Frequency (GHz): ‘
Ref. Level {dBm): |

12.750000135
-30.11 f Varsions

# Points Displayed:

T 60227 FAST
10001 60129 PACK

Azimuth Beam Center (deg): E] 180.570
Efevation Beam Center (deg): § _12.000
On-axis Spec. isolation (dB}: 35.000

Off-axis Spec. solation {dB}): i 27.00
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Model.......oveens 1.0m KU

o ®
258 "ertex RSI Location.............. Test Range
FENERAL DYNAMICS Weather. .....o....... Clear/84F/ Wind 12 mph
Customer................. NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-24-2006 at 161333 Spacecratt............ Short Range
Job Number............ 12866_12 Transponder....... N/A

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

/N

-65.000-

+70.000-

-75.000-

-B5.000-

PY'YY'S IR NN S S (S SN S SO SN SN S S S
-7.000  -6.000 5000 4000 -3.000 .2,000 -1.000 0.000 1.000 Z.000 3.000 4.00¢ 5.000 8,000 7,000

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

IISA Freq (Hz)=10699999965, AZ rate {deg/s)=2.800, EL rate (deg/s)=0.632, RBW {Hz)=30, VBW (Hz)=10 |

File: % 060524 161333 12866_12 RC-155-VA-10.700.tx1 i Specified Gain (dB): § 39.000

Test Frequency (GHz): 10.699998965 Azimuth Beam Center {deg) 3 180.590

Ref. Level (dBm): -32.72 Versions Elevation Beam Center (deg): 12,000
. . 60227 FAST : ‘
# Paints Displayed: § 7675 60129 PQCK Margin Under Curved {dB}):
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1.0m KU

FVertex RSl

_ Test Range
e’ GENERAL DYNAMICS Weather.............. Clear/84F/ Wind 12 mph
customer..........v. NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 6-1-2006 at 101638 Spacecraft............ Short Range
Job Number............. 12866_12 Transponder.......  N/A

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

-80.000

_as a6 |

7,000 -8.000 -5.000 -4,000 =3,0400 -2.000 -1.000 0.000 1.000 2.000 3.000 4,000 5.000 6.000 7.008

Y-scate is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center,
HSA Freq (Hz)=11725000045, AZ rate {deg/s)=2.880, EL rate (deg/s)=0.630, RBW {Hz)=30, VBW (Hz)=10 |

File: H % 060601 101638 12866_12 RC-155-VA-11.725.4xt I Specified Gain (dB): § 39.800 !
Test Frequency (GHz): E 11.725000045 Azimuth Beam Center {deg): [ 180.480
Ref. Level (dBm): -32.11 Versions Elevation Beam Center (deg): i 12,000

— 60227 FAST -
# Points Displayed: § 7988 Jashopind) Margin Under Curved (dB): H
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1.0m KU

Test Range
GENERAL DYNAMICS Weather............... Clear/84F! Wind 12 mph
Customer................. NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 5-24-2008 at 154441 Spacecratft............ Short Range
Job Number............ 12866_12 Transponder....... N/A

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

- TN
/ \
% / \

+20.000-

<7 |

| ——"
<]
I

-50.000+] \

-55.000-]

-60.000-]

-85.000

.90000-L 2 _ . e ——————————— e —————]
-7.000 -6.000 -5.000 -4.000 -3.000 -2.000 -1.000 0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000
Y-scale is power level {dB) relative to beam center; x-scale is angle (degrees, cesine corrected) relative to beam center.

|ISA Freq (Hz)=12749999960, AZ rate (deg/s)=2.900, EL rate (deq/s)=0.632, RBW (Hz)=30, VBW (Hz)=10 |
File: [} % 060524 154441 12866_12 RC-155-VA-12.750.txt ; Specified Gain (dB): § 40.500
Test Frequency (GHz): §__12.749999960 Azimuth Beam Center (deg): § 180.590

Ref. Level (dBm): -32.70 B Versions Elevation Beam Center (deg): ‘ 12.000
# Points Displayed: §1| 7700 gfgs E:?:L Margin Under Curved (dB):

76



e

&

Vert

i

Cusfomer................ N
Date/Local Time.....

Job Number............ 1

ex RSl

SENERAL DYNAMICS

ORSAT

5-24-2006 at 161333

2866_12

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

1.0m KU

Test Range

Clear/84F/ Wind 12 mph
Zukowski, Werner

Short Range

N/A

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

Azimuth

i

A
R

[

—
S=

e—

L0000

+85.000

0T 1.7 T O —
+45.000+40.000

-20.00¢

......... T P

20.00

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

|ISA Freq (Hz}=10699999965, AZ rate {deg/s)=2.900, EL rate (deo/s)=0.632, RBW (Hz)=30, VBW (Hz)=10

|

Fite: ||

% 060524 161333 12866_12 RC-1556-VA-10.700.1xt

Test Frequency (GHz): | 10.665699965
Ref. Levet (dBm): E -32.72

# Points Di

Varsions
. 60227 FAST
splayed: 7875 60129 PACK

Specified Gain (dB): é 39.000
Azimuth Beam Center (deg): § 180.590
Elevation Beam Center (deg): {12,000

Margin Under Curved (dB): E None |
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J,_,r:"u
PR

Ear

Cusiomer......ccoeeu..

Datefl.oc

Job Number.............

Vertex RSl

GENERAL DYNAMICS

NORSAT
5-24-2006 at 161647
12866_12

al Time

1.0m KU

Test Range

Clear/84F/ Wind 12 mph
Zukowski, Werner

Short Range

N/A

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

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

Elevation

0,000~

-5.000~

-10.000-

-15.000 )

-20,000-] /

-25.000-

-30.000-

-35,000-

-40.000-

-45.,000-

-50.000-

i

.55.000-

-65.000-

]

-70.00

a

-75.000-

-80.000-]

-85.000-

-80.000-

o000

5.000

1¢.00

20.00

35.00

Jo.oon

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

{|]sA Freq (Hz)=10699990965, AZ rate (deg/s)=2.900, EL rate (deg/s)=0.632, RBW (Hz)=30, VBW (Hz)=10

]

File: |]

% 080524 161647 12866_12 RC-50-VE-10.700.txt I

g 10.699999965 i

Test Frequency (GHz):
Ref. Level (dBm):

# Points Displayed:

| -32.65 i Varsiens

80227 FAST
60129 PACK

Specified Gain;

Azimuth Beam Center (deg): [| 180.590
Elevation Beam Center (deg}: F12.000
Margin Under Curve (dB):
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Model............c...... 1.0m KU

"ertex RSIQ Location............... Test Range

GENERAL DYNAMICS Weather..............  Clear/84F/ Wind 12 mph
Customer................. NORSAT Test Engineer..... Zukowski, Werner
Date/Local Time..... 6-1-2006 af 101638 Spacecraft,........... Short Range
Job Number............. 12866_12 Transponder.......  N/A

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

i R o

_.,_,..3,

—
=

=
=y
r— )
——

—
e
]
—t

-75,000+,

-B5.000-

-BD.DDG':.... e e ¥
+45.000-40.000 -30.000
Y-scale is power level (dB) refative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
[ISA Freq (Hz)=11725000045, AZ rate (deg/s)=2.890, EL rate (deg/s)=0.630, RBW (Hz)=30, VBW (Hz)=10 ]
File: % 060601 101638 12866_12 RC-155-VA-11.725.xt____ | Specified Gain (dB):
Test Frequency (GHz): i 11.725000045 | Azimuth Beam Center {deg):
Ref. Level (dBmy): -32.11 | versions Elevation Beam Center (deg):

. . 7 60227 FAST
# Points Displayed: 7988 £0120 PACK Margin Under Curved {dB}): E None '

I e e T

C N B L e e e e e e R
-10.000 0.000 10.000 20.000 30,000 40.000 35.00¢
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s Model........cceeeveee. 1.0m KU
vertex RSI Location............... Test Range

SENERAL DYMNAMICS

Weather............... Clear/84F/ Wind 12 mph
Customer................. NORSAT Test Engineer...... Zukowski, Werner
Date/tocal Time...... 6-1-2006 at 102213 Spacecraft........... Short Range
Job Number............. 12866_12 Transponder........ N/A

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

0.000+,

o N
il
|

-15,000-] }

-20.000-]

-25.000-

-30.000+

-35.000-

]
I
=_1_ |

-40.000-

" T A
| e

|
-
=
D

1>

il

" AT
.so.ooni I ? Vﬂu Vf\' h
-65.000-
-70.000-
-75.000-]
-30,000-
-85.000-
81N 1.7 o MO O U SIS S—— S——— U —
-4.000 0.000 5.000 10.000 15.00 20.000 25,000 30.000 35.000 40.000 45.00¢
Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
“SA Freq (Hz)=11725000045, AZ rate (deg/s)=2.890, EL rate (deg/s)=0.630, RBW {Hz)=30, VBW (Hz}=10 i
File: H % 060601 102213 12866_12 RC-50-VE-11.725.Ixt i Specified Gain: || 39.800
Test Frequency (GHz). % 11.725000045 Azimuth Beam Center (deg): | 180.480
Ref. Level (dBm): 3 Versions Elevation Beam Center (deg): i 12.0600

. 60727 FAST - ;
# Points Displayed: & 8192 50129 PACK Margin Under Curve (dB): | None |
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& e

Customer................. NORSAT
Date/Local Time..... 5-24-2006 at 154441
Job Number............. 12866_12

Veritex RSl

GENERAL DYNAMICS

Model....c.conriurerens 1.0m KU
Lecation........c..o... Test Range
Weather............... Clear/84F/ Wind 12 mph
Test Engineer..... Zukowski, Werner
Spacecraft............ Short Range
Transponder....... N/A

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

0.000-

-5.000-,

-15.000°]

-20.000-

|
' il

|

|

- )
' il
‘ |

+35.000-

-40.000-]

-45.000-

-55.000-

ekt e A
i

-60.000-14

RN

-65.000-

-70,000-]

-75.000-

—_—f— ]

-80.000-]

-85,000-

-90.000 im;

L N A B M e e s e e e o e e )
-45.000-40.000 -30.000 -20.000 -10.000 0.000

T
10.000 20.000 30.00 40.000 45.00

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

|ISA Freq (Hz)=12749999960, AZ rate {deg/s)=2.900, EL rate (dea/s)=0.632, RBW (Hz)=30, VBW (Hz)=10

File: || % 060524 154441 12866_12 RC-155-VA-12.750.4xt

Test Frequency (GHz): E 12.749898960
Ref. Level {dBm): E -32.70 Versions

) ) ) BC227 FAST
# Points Displayed: E 7700 60129 PACK

Specified Gain (dB):
Azimuth Beam Center (deg):
Elevatiocn Beam Center (deg):
Margin Under Curved (dB):
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L 5 Model.........ccoeee. 1.0m KU
“ Kf‘ "ertex RS[ Location Test Range

'lgé = GENERAL DYNAMICS oo

Weather............... Clear/84F/ Wind 12 mph
Customer................. NORSAT Test Engineer...... Zukowski, Werner
Date/Local Time...... 5-24-2006 at 154750 Spacecraft........... Short Range
Job Number............. 12866_12 Transponder........ NIA

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

0.000-,

weed |
R
s
o I
s L\

-35.000- s

-40.000

-45.000-

| AL

.
———
— i
=

-60.000- J V\
: L0 i \
-65.000-
; T \'
70,000~
:rs.ooof
-au.ouu:
-£5.000-]
T, 1 . o L 5 S . N :
-4.000 0.000 5.000 10.000 15.000 20.000 25.000 30,000 35,000 40,000 45,004
Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected} relative to beam center.
“SA Freq (Hz)}=12748999960, AZ rate (deg/s}=2.900, EL rate (deg/s)=0.632, RBW (Hz)=30, VBW (Hz)}=10 }
File: “ % 060524 154750 12866_12 RC-50-VE-12.750.txt | Specified Gain: {| 40.500

Test Frequency (GHz): i 12.745999960 Azimuth Beam Center (deg): E 180.590
Ref. Level (d8m): | -32.68 Versions Etevation Beam Center (deg): i 12.000

) ) : 60227 FAST . ”
# Points Displayed: § 7832 60129 PACK Margin Under Curve (dB): § None
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Model.........ceennnas 1.0m Single Offset

o -

gj;% "ertex RS}_ Location............... Test Range

: GENCRAL DYNAMISE Weather............... Partly cloudy
Customer................ Norsat Test Engineer..... Dustin Cummings
Datef/Local Time..... 6-20-2006 at 090721 Spacecrafi............ Long Range
Job Number............ 12866 Transponder....... none

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

0000+

-5.000

10,000

15,000

+20.000-]

-25.000-]

-30.000

-35.000-

-40,000 e

-45.000

~50,000 ji ,{“ 'Lh | \ 1

-55.000 -

-60.000 v ‘ | | ;

i
—=
—
.
=
=

.ss.oon-; i " R

-76.000] l | 'i ’ 1
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Y-scale is power level (dB) refative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
HSA Freq (Hz)=10700000146, AZ rate (deg/s)=1.083, EL rate (deg/s)=0.000, RBW (Hz}=1000, VBW (Hz)=10 ]

File: [} % 060520 090721 12866 RC-175-VA-10.700.1xt i Specified Gain (aB): J|_39.000 |
Test Frequency (GHz): E 10.700000147 | Azimuth Beam Center (deg}): ”,i] 180.000
Ref. Level (dBm): 12,64 ] versons Elevation Beam Center (deg): J__1.800
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1.0m Single Offset

Test Range
Parily cloudy
Customer..........cc..... Norsat Dustin Cummings
Date/Local Time..... 6-20-2006 at 084534 Long Range
Job Number............. 12866 Transponder....... none

RX...Co-pol...VERT polarization...11.725 GHz
Azimuth
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Y-scale is power level (dB) relative 1o beam center; x-scale is angle {degrees, cosine corrected) relative {o beam center.
HSA Freq (Hz)=11725000106, AZ rate (deg/s)=1.083, EL rate (deg/s)=0.000, RBW {Hz)=1000, VBW (Hz}=10 E
Fite: [] % 060620 084534 12866 RC-175-VA-11.725.txt | Specified Gain (dB): § 39.800
Test Frequency (GHz): 11,725000106 | Azimuth Beam Center (deg): §_180.000
Ref. Level (dBm): -17.58 1 versons Elevation Beam Center (deg): 1,800
# Points Displayed: 8989 possiiil Margin Under Curved (dB):
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FVertex RSI o TR
- SENERAL BYNAMISS Weather............... Partly cloudy
Customer................. Norsat Test Engineer..... Dustin Cummings
Date/Local Time..... 6-20-2006 at 081544 Spacacraft............ Long Range
Job Number............. 12866 Transponder....... none
RX...Co-pol...VERT polarization...12.750 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,

/JSA Freq (Hz)=12750000127, AZ rate (deg/s)=1.083, EL rate (deg/s)=0.000, RBW {Hz)=1000, VBW (Hz)=10

File: |{

% 080620 081544 12866 RC-175-VA-12.750.1xt

Test Frequency (GHz):

Ref. Level (dBm):

# Points Displayed: b

12.750000127 |
-20.24 E Versions
0227 FAST
9366 50129 PACK

Specified Gain (dB): §_ 40.500

Azimuth Beam Center {deg): 180.000
Elevation Beam Center (deg): || 1.800

85




Model......coverirerene 1.0m KU

o, il
%i%ﬁ Vertex RS' Location............... Test Range
' GENERAL DYNAMICS Weather............... Clear/84F/ Wind 12 mph
Customer.......c.ccceu.. NORSAT Test Engineer....., Zukowski, Werner
Date/lLocal Time...... 5-24-2006 at 161333 Spacecraft........... Short Range
Job Number............. 12866_12 Transponder........ N/A

RX...VERT Polarization...Gain by Beamwidth...10.700 GHz
Spec. Gain (dBi): | 39.000
AZ Pattern Calculated Gain (dB):] 39.72
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The Y-scale is power level {dB) relative lo beam center; the X -scale is angle {degrees, AZ cosine carrected) relative to beam center.

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

flSA Freq (Hz)=10699999965, AZ rate (deg/s)=2.900, EL rate (deg/s}=0.632, RBW {Hz)=30, VBW (Hz)=10 }

AZ Co-pol File % 060524 161333 12866_12 RC-155-VA-10.7004d The calculated gain is greater than the specified gain by 0.72 dB.
EL Co-pol File % 060524 161647 12866_12 RC-50-VE-10.700.ixt
Tes! Frequency {GHz) 10.699999965 AZ 39B BW (deg) 1.9189 # Points Displayed
AZ Ref. Level (dBm) -32.72 AZ 10d8 BW (deg) 7. 9656
Feed Loss (dB) 0.15 AZ 15dB BW (deg} | 3.8927
RMS (in.) || EL 3¢B BW (deg) | _1.9194 _
Azimuth (deg) £ EL 10dB BW (deg) | 3.3653 3dB Factor [] 37000 6::;";TST
Elevation (geg) ¢ EL 15dB BW (deq) 3.9953 10dB Factor 107000 | so120 PACK
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Model....coceeriianas 1.0m KU

\’el"t_gx RS Im Location............... Test Range

GENERAL DYNAMICS Weather............... Clear/84F/ Wind 12 mph
Customer................ NORSAT Test Engineer...... Zukowski, Werner
DatefLocal Time...... 6-1-2006 at 101638 Spacecraft.......... Short Range
Job Number............. 12866_12 Transponder........ N/A

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

Spec. Gain (dBi): | 29,800

AZ Pattern Calculated Gain (dB):]  40.41
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The Y-scale is power level (dB) relative to beam center; the X -scale is angle (degrees, AZ cosine corrected) relative {o beam center.
Gain by Beamwidth dBi = 10 log[ {(3dB factor / (AZ 3dB BW * £1 3dB BW}} + (1CdB factor / (AZ 10dB BW * EL10dB BW))) / 2 ]
- Feed Loss dB - 4.923(RMS inches * Freq GHz)®
|SA Freq (Hz)=11725000045, AZ rate (deg/s)=2.890, EL rate (deg/s)=0.630, RBW {Hz)=30, VBW {Hz}=10

AZ Co-pol File % 060601 101638 12866_12 RC-155-VA-11.725.ixt The calculated gain is greater than the specified gain by 0.61 dB.
EL Co-pol File % 060601 102213 12866_12 RC-50-VE-11.725.1xt
Test Frequency (GHz) [§ 11.725000045 AZ 3dB BW (deg) | 1.7951 # Points Displayed
AZ Ref. Level (dBm} -32.1 AZ 1048 BW (deg) 3 1527
Feed Loss (dB) 0.15 AZ 15dB BW (deg} 3.7956
RMS (in) || 0005 EL 3dB BW (deg) |_1.7584 _
zimuth (deg) | EL 10dB BW (deg) | 3.0551 308 Fator [| 37000 ] =
Elevation {deg} & EL 15dB BW (deqg) 3.6071 10dB Factor 107000 { 60129 PACK
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Model..... e 1.0m KU
2 RSP
%@L ‘.’ertex SI Location........ ... Test Range
GENERAL PYNAMICS Weather............... Clear/84F/ Wind 12 mph
Customer..........cov.. NORSAT Test Engineer...... Zukowski, Werner
DatefLocal Time...... 5-24-2006 at 154441 Spacecraft........... Short Range
Job Number............. 12866_12 Transponder........ N/A
RX...VERT Polarization...Gain by Beamwidth...12.750 GHz
Spec. Gain (dBi): || 40.500
AZ Pattern Calculated Gain (dB):] 41.11
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The Y-scale is power level (dB) relative to beam center; the X -scale is angle (Qegrees, AZ cosine corrected) relative to beam center.
Gain by Beamwidih dBi = 10 log] ((3dB faclor / {AZ 3dB BW * EL 3dB BW)) + (10dB faclor / (AZ 10dB BW *EL 10dB BW))) / 2 ] I
- Feed Loss dB - 4.923(RMS inches * Freq GHz)?
[SA Freq (Hz)=12749999960, AZ rate {deg/s)=2.900, EL rate (deg/s)=0.632, RBW (Hz)=30, VBW (Hz)=10 |
AZ Co-pol File % 060524 154441 12866_12 RC-155-VA-12 T50.Ixi The calculated gain is greater than the specified gain by 0.61 d8,
EL Co-pol File % 060524 154750 12866_12 RC-50-VE-12.750.1xt
Test Frequency (GHz) | _12.749999960 AZ 3dB BW {deg) | 1.6130 #Points Displayed § 7704
AZ Ref. Level (dBm) 210 AZ 10dB BW (deg) |_ 28187
Feed Loss (dE) 0.15 AZ 15dB BW (deg) | 3.3332
RMS {in.} | 7 EL 308 BW (deg) 1.6665
Azimuth (deg) § EL 10dB BW (deg) | 2.8992 3dB Factor || 37000 § ..o
Elevation (deg) EL 15dB BW (deq) 3.4433 10dB Factor 107000 § 60129 PACK
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@

_%am;mmummw_:.m. FCC Ku-band Antenna Test Matrix
Table 1: Antenna Range Testing Full Test Matrix — Ku-Band
Pol Angular dB Scale Cut Pol Frequency
Scale
10.7 11.725 2.75 13.75 | 14.125 14.5
Vv +/- 9.2 deg. 90 dB Az Co + Cross Y Y Y Y Y Y
H +/- 9.2 deg. 30 dB Az Co + Cross Y Y Y Y Y Y
V +/- 45 deg. 90 dB Az Co Y Y Y Y Y Y
V -4 to +45 deg. 90 dB El Co Y Y Y Y Y Y
H +/- 45 deg. 90 dB Az Co Y Y Y Y Y Y
H -4 to +45 deg. 90 dB El Co Y Y Y Y Y Y
\Y +/- 180 deg. 90 dB Az Co Y Y Y Y Y Y
H +/- 180 deg. 90 dB Az Co Y Y Y Y Y Y
V +/- 3.0 deg. 40 dB Az Co (Gain) Y Y Y Y Y Y
H +/- 3.0 deg. 40 dB Az Co (Gain) Y Y Y Y Y Y

Note: that Co + Cross means that both the co-polar and cross polar measurements are plotied on the same chart.

Envelope Specification as per FCC performance standards set in 47 CFR Ch. | §25.209

Azimuth Co-Pol;

29-25log(f YdBi ___ 1.25°<f <7°
+8 dBi 7° <f <9.2°
32-25log(f YdBi ___ 9.2°<{ < 48°
-10 dBi 48°<f < 180°

Elevation Co-Pol:

32-26log(f ) dBi 1.25°<f <48°

-10 dBi 48°<f <180°

Azimuth Cross-Pol;

19-25 log(f } dBi 18<f <7°
-2 dBi 79 <f <92°
May 23, 2006 PRC000778_r2
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VartexRSI 1.00 Meter Single Offset Antenna
With Two Port Transmit/Receive Linearly Polarized Feed
Preliminary Specification, No Fliters

Recelve Transmit
Me
Frequency In GHz 10.700-12.7580 13.750-14.500
Port Type Rx1 ™1
Polarization Linear Linear
Feed Port Polarizations VLP or HLP HLP or VLP
Antenna Galn (+/- 0.2 dB)
10.700/13.750 GH=z 39.00 dBi 41.20 dBi
11.725/14.125 GHz 39.80 dBi 41.50 dBl
12.750 / 14.500 GHz 40.50 dBi 41.70 dBi
Antenna Nolse Temperture
5 degree Elavation 62K
10 degree Elevation 46 K
20 degree Elevation BK
40 degree Elevation ITK
Typical G/T at 20 deq Elevatlon 11.725 GHz , Clear horizon o
70 degree K LNA 19.1 dB/K a3}
90 degraee K LNA 18.4 dB/K
Pattern Beamwidth in degrees at  11.725/ 14.125 GHz
-3 dB Beamwidth 1.75 1.44
, -15 dB Beamwidth 3.88 3.02
Sidelobes
For Angle A from 1.0 to 30.0 Degreas 20-251ocg A
For Angle A from 30.0 {0 130.0 Degregs---——w— —- =10 dBi -10 dBi
For Angles from 130.0 to 180 Degrees————e-—— 0 dBi 0 dBi
Cross Polarization Isolation )
On Axis 350d8 " 35.0dB
Within 1.0 dB Beamwidth 27.0dB __  35.0dB
VSWR (Return Loss) 1.35:1(16.5dB) 1.30:1(17.7dB)
YertexRS1- Antenna Products Divison 975-33968
12/2/2005 Page 10of2 R.F. Spacification

Kilgora Texas Facility, U.S.A,



y abevr D F.3 ificati
@—\m:mxmm_. R.F umo“w 1_em ion
/\\ VertexRS| 1.00 Meter Single Offset Antenna

With Two Part Transmit/Receive Linearly Polarized Feed
Preliminary Speclfication, No Fllters

Receive Transmit
Feed Insertion or Ohmic Loss 0.15dR 0.15dB
Port to Port Isolation 0.04dB (Inputy -35.0dR
Port to Port Isclation -35.0 dB 0.0 dB (Input)
Ouiput Wavegulde Flange Interface WR-75 Flat WR-75 Flat
Total Power Handling Capability 1.00 kW CW

Notes - Other operational frequencies available 0
- 10% of sidelobes may exceed the sidelobe specifications where applicable.
- Power handling capabllity is based on and limited by the physical characteristics in the feed components. Microwave power at these
levels may contribute to tha radiation hazard or excesd certaln offaxis EIRP specifications.
-G/T Is calculated by bolting single LNA directly o the feed.|t doss not allow for any post LNA effects.
All values are at the rear feed output flange.
YartexRS|- Antenna Products Divison 975-33968
12/2/2605 Page 2of2 R.F, Specification

KHgore Taxas Fagility, U.S.A.



