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HNS JOB: 2808 ; COWLLAHNS _BGANPERSOPSKD_S-Mad2; 12/Dec2006 10:00:56; James Ritter
F1=123558 GHz @-28.71; F2=123454 GHz @-13; DELTA=964.409 kHz(@ 16.71060 4B
SASETTINGS: REW=100 kHz; WBWr=1 MHz; SPAN=500MHz; SWEEP TIME= 0.05; ATT=30 4B
Uzed Spectrum analyzer HPESG3A Cal Due 202807, 100kHz RBW Uszed forzignal identification

Figure 41: FCC Part 25 Conducted Spurious Emissions Data, QPSK 0.5 1000 — 1500MHz
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HHS JOB: 2508 ; COWLLHNS_BGANPLRIQPEKD S-Madks; 12/0eq2006 10:25:02; James Ritter
F1= 12355 GHz @-29.71; FZ=123454 GHz @-13; DELTA= 854409 kHz@ 16.71050 4B
A SETTINGS: REI=10 kHz; VEI=1 MHz; SPAN=143 40MHz; SIWEEP TIME=0.28; ATT=30 4B
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 10kHz used forsignal ldentification

Figure 42: FCC Part 25 Conducted Spurious Emissions Data, QPSK 0.5 1500 — 1643MHz
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HHS JOB: 9808 ; COWLLAHNS _BGANPLRSOPSKD_S-Madd;  12/Dec2006 10:27:34; James Ritter
F1= 165432 GHz @-28.76; F2=1f5393 GHz @-13, DELTA= 612963 kHz@ 15.76185 4B
SA SETTINGS: RBEW=10kHz; WVBW=1 MHz;, SPAN=356.31MHz; SWEEF TIME= 0.8, ATT=30 dB
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 10kHz used forsignal ldentification

Figure 43: FCC Part 25 Conducted Spurious Emissions Data, QPSK 0.5 1643MHz - 2GHz

WLL Report #9508-01 - Page 52 of 107 - © 2007 Washington Laboratories, Ltd.



Hughes Network Systems FCC Certification Test Report
BGAN-9205 December 2006

BGAN-2250 Ft26 1843.6MHz QFSK 0.5 - Adthorized Bandwidth 29.2KHz per Immarsat LIR i
40
dBm e N
20
20
LEWEL = 1
10
o
LIMIT 4 40
— ) e ] ) e i ] G ) i ] ) it
20
MKRS
* — —5
i - LIz
a0 - N
LIMIT 2 - ]
B0
2.00000E3 5.00000E3
Frequency
HHE JOB: 9502 ; COMWLLWHNS _BGAMPERZSWIPSKD _S-Masks; 12/0ec2008 10:29:04; James Ritter
F1=31477 GHz @-27.19; F2=3.1514 GHz @-13; DELTA= 37033 MHz@ 14.13503 dB
SASETTINGS: RBUW=100 kHz; VBW=1 MHz; SFAN=2GHz; SWEEF TIME= 0.05; ATT=20 dB
Used Spectrum analyzer HP25G2A Cal Due 2/28/07, 100KHz BBV Used far signal identification

Figure 44: FCC Part 25 Conducted Spurious Emissions Data, QPSK 0.5 2 - 5GHz
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HNS JOB: 9808 ; COWLLAHNS _BGANPLRSOPSKD_S-Madf; 12/Dec2006 10:48:31; James Ritter
F1=06.813 GHz@-19.58; F2=691053 GHz @-13; DELTA=2.47352 MHzi@ 6.57740 4B
SA SETTINGS: RBW=100 kHz; VEBU=1 MHz; SPAN=8GHz; SWEEP TIME=0.05; ATT=20 dB
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 100kHz uzed forzignal ldentification

Figure 45: FCC Part 25 Conducted Spurious Emissions Data, QPSK 0.5 5 - 10GHz
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HNS JOB: 9808 ; COWLLAHNS _BGANPLRSOPSKD_S-Madd; 12/Dec2006 11:10:34; James Ritter
F1=13.3626 GHz @-22.72; F2=13.344 GHz @-13, DELTA= 184679 MHz@9.71504 4B
SA SETTINGS: RBW=100 kHz; VEB=1 MHz; SPAN=7 GHz; SWEEP TIME=0.05; ATT=20 dB
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 100kHz uzed forzignal ldentification

Figure 46: FCC Part 25 Conducted Spurious Emissions Data, QPSK 0.5 10 - 17GHz
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HNS J0B: 9502 ; COWLLHNS_BGANPERSOPSKI-Inband Mad;  11/Decf2006 16:18:52; James Ritter
Fi1=1843589 GHz @31; F2=164356 GHz @6.469; DELTA= 295915 kHz@ 24.53115 dB
SA SETTINGS: RBW=2 kHz; WVBW=10 kHz; SPAN=400kHz; SWEEF TIME= 0.12; ATT=20 4B
1.2 dB added for 3kHz to dkHz RBW comrection , Due to the inability to prowide a zatellite locking zignal the centar of mask has been offzet 11kHz

Figure 47: FCC Part 25 QPSK 1 Emission Mask
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HHS JOB: 9502 COWVLLAHNS_BOeANWPESWIPSK-Mask1,  12/Deg2006 09:20:11; James Ritter

F1=166122 MHz @-20.9; F2=165142 MHz @-12; DELTA=9216 kHz@ 156.002265 4B

SASETTINGS: RBW=100 kHz; WEW=1 MHz; SPAN=070MHZ; SWEEF TIME= 0.05; ATT=20 dB

Used Spectrum analyzer HP2SG3A Cal Due 2/28/07 100KH=z RBW Uzed forsignal identification
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Figure 48: FCC Part 25 Conducted Spurious Emissions Data, QPSK 1 30MHz - 1000MHz
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HHE JOB: 9505 | CUWWLLAHNS _BGANPLRSWIPSKI-Made, 12/Dec2006 12:37:20, James Ritter

F1= 13735 GHz @-3032; F2=137253 GHz @-13; DELTA=871341 kHz@ 17.32005 dB

SA SETTINGS: RBW=10 kHz; VBW=1 MHz; SPAN=500MHz; SWEEP TIME= 1.3; ATT=30 4B

Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 100kHz uzed forzignal ldentification

Figure 49: FCC Part 25 Conducted Spurious Emissions Data, QPSK 1 1000 — 1500MHz
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HNE JOB: 9508  CUVLLIHNS_BGAMNPLZSIPSKI-Mah3;  12/0ec2006 12:34:40; James Ritter
F1= 160126 GHz @-30.05; F2=160079 GHz @-13, DELTA=463.15 kHz@ 17.04813 dB
SA SETTINGS: RBW=10 kHz; VBWU=1 MHz; SPAN=143.39MHz; SWEEF TIME=0.36; ATT=30 4B
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 10kHz used forsignal ldentification

Figure 50: FCC Part 25 Conducted Spurious Emissions Data, QPSK 1 1500 — 1643MHz
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HNE JOB: 9508  CUVLLIHNS_BGAMNPLZSDPSKI-Mahd,  12/Dec2006 12:30:04; James Ritter
F1= 165436 GHz @-27.21; F2=1f5503 GHz @-13, DELTA=672.501 kHz@ 14.21489 4B
SA SETTINGS: RBEW=10kHz; WVBW=1 MHz;, SPAN=356.21MHz; SWEEF TIME= 0.8, ATT=30 dB
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 10kHz used forsignal ldentification

Figure 51: FCC Part 25 Conducted Spurious Emissions Data, QPSK 1 1643MHz — 2GHz
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HNS JOB: 9508 ; COWLLHMS_BGANPERSOPSKI-Mak; 12/0es2006 11:30:44; James Ritter
F1=32603 GHz @-27.45, F2=327085 GHz (@-13; DELTA=1045524 MHz(@ 14.44693 dB
SASETTINGS: RBW/=100 kHz; WE=1 MHz; SPAN=3GHz; SWEEP TIME= 0.05; ATT=20 dB
Used Spectum analyzer HPB5G2A Cal Due 2028007, 100kHz uzed for zignal [dentification

Figure 52: FCC Part 25 Conducted Spurious Emissions Data, QPSK 1 2 - 5GHz
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HNE JOB: 9508  CUVLLIHNS_BGAMNPLZSIPSKI-Madg;  12/0ec2006 11:24:15, James Ritter
F1=688383 GHz @-2034; F2=0.80802 GHz @-13, DELTA=5.08508 MHz@ 7.33785 4B
SA SETTINGS: RBW=100 kHz; VEBU=1 MHz; SPAN=8GHz; SWEEP TIME=0.05; ATT=20 dB
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 100kHz uzed forzignal ldentification

Figure 53: FCC Part 25 Conducted Spurious Emissions Data, QPSK 1 5 - 10GHz
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HNS JOB: 95023 ; COWLLAHNS_BGAMNPLERIOPSKA-MashT, 1Z2/0ec2006 11:17:50; James Ritter

F1=120584 GHz @ -22.12; F2=1295234 GHz @ -22.12; DELTA=0Hz@0 4B

SA SETTINGS: RBW=100 kHz; WVBW=1 MHz; SPAN=7 GHz; SWEEF TIME=0.05; ATT=20 4B

Used Spectrum analyzer HPESG2A Cal Due 2028/07, 100kHz used forzignal |dentification

Figure 54: FCC Part 25 Conducted Spurious Emissions Data, QPSK 1 10 - 17GHz
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HHS J0B: 9502 ; CAMWLLHNS_BGANPERINOPSKZ-Inband Mask;,  11/Dec2006 16:31:41; James Ritter

F1=164352 GHz @4 FZ=164360 GHz @ 29; DELTA=52.0294kHz@® 25 4B

SA SETTINGS: RBW=3 kHz; VBW=10 kHz; SFAN=1MHz; SWEEP TIME=0.28; ATT=20 4B

1.2 dB added for 3kHz to dkHz RBW comrection , Due to the inability to prowide a zatellite locking zignal the center of mask has been offzet 11kHz

Figure 55: FCC Part 25 QPSK 2 Emission Mask
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HNS JOB: 9508 ; COWLL\HMS_BGANPERSOPSKE-Makd; 120 es2006 09:24:43; James Ritter
F1=323021 MHz (@ -28.44; F2=32532 MHz @-13; DELTA=2.29914 MHz@ 1544083 dB
SA SETTINGES: RBW=100 kHz; VEW=1 MHz; SPAN=O70MHz; SWEEP TIME=0.08; ATT=30 4B
Used Spectrum analyzer HP2AG34 Cal Due 202807, 100kHz RBW Uszed forzignal identification

Figure 56: FCC Part 25 Conducted Spurious Emissions Data, QPSK 2 30MHz - 1000MHz
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HNE JOB: 9508  CUWLLIHNS_BGAMNPLZSIPSKE-Made, 12/Dec2006 13:23:25, James Ritter
F1=137075 GHz @-26.12; F2=137085 GHz @-13, DELTA=933314kHz@ 13.11541 dB
SASETTINGS: REW=100 kHz; WBWr=1 MHz; SPAN=500MHz; SWEEP TIME= 0.05; ATT=30 4B
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 100kHz uzed forzignal ldentification

Figure 57: FCC Part 25 Conducted Spurious Emissions Data, QPSK 2 1000 — 1500MHz
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HNE JOB: 9508  CUWLLIHNS_BGAMNPLZSIPSKE-Mah3;  12/0ec2006 13:16:45, James Ritter
F1= 158645 GHz @-29.84; F2=158616 GHz @-13, DELTA= 284497 kHz@ 1684294 4B
SA SETTINGS: RBW=10 kHz; VBWU=1 MHz; SPAN=143.09MHz; SWEEF TIME=0.36; ATT=30 4B
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 10kHz used forsignal ldentification

Figure 58: FCC Part 25 Conducted Spurious Emissions Data, QPSK 2 1500 — 1643MHz
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HNE JOB: 9508  CUVLLIHNS_BGAMNPLZIPSKE-Mahd;  12/Dec2006 13:12:45, James Ritter
F1= 165429 GHz @-27.71; F2=165336 GHz @-13, DELTA= 929955 kHz@ 14.71140 dB
SA SETTINGS: RBW=10 kHz; VBWU=1 MHz; SPAN=355.91MHz; SWEEF TIME=0.89; ATT=30 4B
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 10kHz used forsignal ldentification

Figure 59: FCC Part 25 Conducted Spurious Emissions Data, QPSK 2 1 1643MHz - 2GHz
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HNS JOB: 9508 ; COWLL\HMS_BGANPLRSOPSKE-Maks, 12/0es2006 12:06:58; James Ritter
F1=208963 GHz @-2499, F2=289330 GHz @-13; DELTA=253775 MHz@ 11.99385 dB
SASETTINGS: RBW/=100 kHz; WE=1 MHz; SPAN=3GHz; SWEEP TIME= 0.05; ATT=20 dB
Used Spectum analyzer HPB5G2A Cal Due 2028007, 100kHz uzed for zignal [dentification

Figure 60: FCC Part 25 Conducted Spurious Emissions Data, QPSK 2 2 - 5GHz
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HNE JOB: 9508  CUVLLIHNS_BGAMNPLZSIPSKE-Mad,  12/0ec2006 12:57:498, James Ritter
F4=82865 GHz [@-18.32; F2=5613300000000001 GHz @-13;, DELTA=2351697 MHz@5.32217 4B
SA SETTINGS: RBW=100 kHz; VEBU=1 MHz; SPAN=8GHz; SWEEP TIME=0.05; ATT=20 dB
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 100kHz uzed forzignal ldentification

Figure 61: FCC Part 25 Conducted Spurious Emissions Data, QPSK 2 5 - 10GHz
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HNE JOB: 9508 ; CUVLLIHNS_BGAMNPLZSIPSKE-MahT,  12/0ec2006 12:50:58, James Ritter
F1=13.0763 GHz @-2032; F2=13.0801 GHz @-13, DELTA= 328282 MHz@ 732225 4B
SA SETTINGS: RBW=100 kHz; VEB=1 MHz; SPAN=7 GHz; SWEEP TIME=0.05; ATT=20 dB
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 100kHz uzed forzignal ldentification

Figure 62: FCC Part 25 Conducted Spurious Emissions Data, QPSK 2 10 — 17GHz
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HHE JOB: 95038 | COWULLHNS _BGANPREIPSKY S-Inband Mazk,  12/0ecf2006 02:24:42, James Ritter

F1=164372 GHz @2.5, F2=1643458 GHz @25, DELTA=20582kHzi@ 0 dB

SA SETTINGE: RBEWU=3 kHz; WBW=10 kHz; SPAN=1.5MHz; SWEEP TIME=0.42; ATT=30 4B

1.3 dB added for3kHz to dkHz REW comrection |, Due to the inability to provide a zatellite locking signal the center of mask haz been offset 11kHz

Figure 63: FCC Part 25 QPSK 4.5 Emission Mask
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HNE JOB: 9508 ; CUWVLLAHNS_BGANPLESWIPSKS S-Maskl; 12/0ec2006 09:30:04; James Ritter
F1=124171 MHz @-28.21; F2=12472 MHz @-13; DELTA=548713 kHzi@ 16.21408 dB
SA SETTINGS: RBW=100 kHz; WVBW=1 MHz; SPAN=8T0MHz; SWEEP TIME=0.08; ATT=30 dB
Used Spectrum analyzer HP2AG34 Cal Due 202807, 100kHz RBW Uszed forzignal identification

Figure 64: FCC Part 25 Conducted Spurious Emissions Data, QPSK 4.5 30MHz - 1000MHz
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HNS JOB: 9808 ; COWLLAHNS_BGANPLRSOPSKY 5-Mad2; 12/Dec2006 12:33:56; James Ritter
F1=1268018 GHz @-26.95; F2=124899 GHz @-13; DELTA=119727 MHz@ 1384677 dB
SA SETTINGS: REW=100 kHz; WBW'=1 WHz; SPAN=500MHz; SWEEP TIME= 0.05; ATT=30 4B
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 100kHz uzed forzignal ldentification

Figure 65: FCC Part 25 Conducted Spurious Emissions Data, QPSK 4.5 1000 — 1500MHz
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Frequenoy
HNS JOB: 9808 ; COWLLAHNS _BGANPLRSOPSK 5-Mad3; 12/Dec2006 13:42:43; James Ritter
F1=158966 GHz @-30.2, F2=158927 GHz @-13; DELTA=385.77 kHzi@ 1719543 dB
SA SETTINGS: RBW=10 kHz; VBWU=1 MHz; SPAN=142.84MHz; SWEEF TIME=0.36; ATT=30 4B
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 10kHz used forsignal ldentification

Figure 66: FCC Part 25 Conducted Spurious Emissions Data, QPSK 4.5 1500 — 1643MHz
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HNS JOB: 9808 ; COWLLAHNS _BGANPLRSOPSK 5-Madd;  12/Dec2006 13:44:44; James Ritter
F1= 16543 GHz @-2707; F2=165459 GHz @-13; DELTA=287.018 kHz@ 14.07208 dB
SA SETTINGS: RBW=10 kHz; VBWU=1 MHz; SPAN=355.66MHz; SWEEF TIME=0.89; ATT=30 4B
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 10kHz used forsignal ldentification

Figure 67: FCC Part 25 Conducted Spurious Emissions Data, QPSK 4.5 1643MHz - 2GHz
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HNE JOB: 9508 ; CUWVLLAHNS_BGANPLESWIPSKS 5-Madd; 12/0ec2006 13:54:38; James Ritter
F1=3682 GHz (@-24.64;, F2=236925 GHz @-13; DELTA=108015 MHzi@ 11.64433 4B
SASETTINGS: RBW/=100 kHz; WE=1 MHz; SPAN=3GHz; SWEEP TIME= 0.05; ATT=20 dB
Used Spectum analyzer HPB5G2A Cal Due 2028007, 100kHz uzed for zignal [dentification

Figure 68: FCC Part 25 Conducted Spurious Emissions Data, QPSK 4.5 2 — 5GHz
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HNS JOB: 9808 ; COWLLAHNS _BGANPLRSOPSK 5-Madf; 12/Dec2006 14:01:20; James Ritter
F1=831016 GHz @-18.35;, F2=831296 GHz @13, DELTA= 27908 MHzi@ 534706 dB
SA SETTINGS: RBW=100 kHz; VEBU=1 MHz; SPAN=8GHz; SWEEP TIME=0.05; ATT=20 dB
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 100kHz uzed forzignal ldentification

Figure 69: FCC Part 25 Conducted Spurious Emissions Data, QPSK 4.5 5 - 10GHz
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HNS JOB: 9808 ; COWLLAHNS _BGANPLRSOPSK 5-Madd; 12/Dec2006 14:07:53; James Ritter
F1=15.7598 GHz @-2059; F2=15.7572 GHz @-13, DELTA= 266892 MHz@ 7.58500 4B
SA SETTINGS: RBW=100 kHz; VEB=1 MHz; SPAN=7 GHz; SWEEP TIME=0.05; ATT=20 dB
Uzed Spectrum analyzer HPE5G34 Cal Due 202807, 100kHz uzed forzignal ldentification

Figure 70: FCC Part 25 Conducted Spurious Emissions Data, QPSK 4.5 10 - 17GHz
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