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1.0 GENERAL INFORMATION

1.1 Product Description

General Equipment Description -- NOTE: This information will be input into your test report as shown

below.

EUT Description: Satellite IP Modem

EUT Name: Hughes Model 9101 Regional BGAN Satellite IP Modem
Model No.: 9101 Serial No.: -

Product Options: --

Configurations to be tested: -

Power Requirements |

Regulations require testing to be performed at typical power ratings in the countries of intended use. (i.e.,
European power is typically 230 VAC 50 Hz or 400 VAC 50 Hz, single and three phase, respectively)

Voltage: 100-240 VAC 47-63Hz (If battery powered, make sure battery life is sufficient to complete testing.)

# of Phases: 1

Current (Amps/phase(max)): - Current (Amps/phase(nominal)): --

Other: --

Other Special Requirements

| Typical Installation and/or Operating Environment
(ie. Hospital, Small Business, Industrial/Factory, etc.)

[ EUT Power Cable

[ ] Permanent OR B Removable Length (in meters): 2
[] Shielded OR [ uUnshielded

[] Not Applicable
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| EUT Interface Ports and Cables

Interface Shielding
|2 T
m — —x |12 ]
G & oE (& C
= = 2> | =2 >
g 20| 2 S o £
e Connector “c e F
Type Type Termination [Type Port Termination
EXAMPLE: Metallized 9- |Characteristic
RS232 O m| 2 |m O |Foil over braid | Coaxial pin D-Sub  |Impedance 6 |m O
Ethernet Clm | 2 ||| - RJ45 Characteristic ~ L] |m
Impedance
USB Cljm | 2 (L] - USB Characteristic — L] |m
Impedance
GEM Antenna |® [[]| 1 [LI|]|- - SMA Mini |50 Ohm — | |m
Port

| EUT Software.

Revision Level: --

Description: -

EUT Operating Modes to be Tested -- list the operating modes to be used during test. It is recommended the
equipment be tested while operating in a typical operation mode. FCC testing of personal computers and/or
peripherals requires that a simple program generate a complete line of upper case H’'s. Provide a general
description of all sftware, firmware, and PLD algorithms used in the equipment. List all code modules as
described above, with the revision level used during testing.

Consult with your TUV Product Service Representative if additional assistance is required.

1. Continuous transmission mode
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EUT System Components -- List and describe all components which are part of the EUT. For FCC testing a
minimum configuration is required. (ie. Mouse, Printer, Monitor, External Disk Drive, Motherboard, etc.)

Description

| Model # | Serial # | ECC ID #

AC/DC Power Jack
Ethernet Cable
USB Cable

Battery

3003612-0001 - -

3003692-0001 - -

3003027-0003 - -

3003082-0001 - -

simulators, etc)

Support Equipment -- List and describe all support equipment which is not part of the EUT. (i.e. peripherals,

Description

| Model #

| Serial # | FCC D #

| Oscillator Frequencies

Derived
Frequency Frequency Component #/ Location Description of Use
32.768KHz - Y8/PWB Strong ARM RTC
3.6864MHz - Y9/PWB Strong ARM Main Clock
20MHz - Y10/PWB DSP Main Clock
13MHz 376MHz Y6/PWB System Reference Clock
485-505MHz  492MHz Y14/PWB Tx LO Reference Clock
1136- 1337- Y4/PWB Rx LO Reference Clock
1414.5MHz 1370MHz
28MHz - U25/PWB ASIC Reference Clock
16.367MHz - Y3/PWB GPS Reference Clock
30.768KHz - Y7/PWB GPS RTC
Power Supply
Manufacturer Model # Serial # Type
FRIWO 3003612-0001 | -- B Switched-mode: (Frequency) 110-250Hz
[]Linear []oOther: --
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| Power Line Filters
Manufacturer | Model # | Location in EUT
Multiple 22pF C950 PWB
Multiple 10uF C723 PWB
Murata Electronics 3A 1206 L141
Critical EMI Components (Capacitors, ferrites, etc.)
Description | Manufacturer | Part # or Value | Qty | Component # / Location
Ceramic Capacitor Multiple 0.047uF 5 C839-C843 PWB
Ceramic Capacitor Multiple 100pF 5 C835-C838, C844 PWB
Resistor Multiple 470hm 5 R743, R744-R747 PWB
Resistor Multiple 330hm 2 R661, R650 PWB
Ceramic Capacitor Multiple 22pF 4 C955-C958 PWB
| EMC Critical Detail -- Describe other EMC Design details used to reduce high frequency noise. |
Metallic coating on bottom plastic housing. Top housing is Magnesium. All interface ports have EMI RC
filters.
Page 6 of 47
Rev.No 1.0

TUV AMERICA, INC. 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 858 546 3999 FAX 858 546 0364



TUV

AMERICA

Report No. SC202038-03A

System Configuration Block Diagram -- Provide a line drawing identifying the EUT, simulators, support equipment, /O
cables, power cables, and any other pertinent components to be used during testing. Use a dashed line to separate the equipment in
the testing field versus equipment outside testing field.

EUT PowerSupply F— - - — - - — - - —  — — — — - — 4,

Ethernet
TestControl PC =~ = = = = = = —
NG <« > EUT
TCP
€« --—---- »
USB

Dashed line denotes
outside testing field
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1.2 Related Submittal Grant
None

1.3 Tested System Details

TUV

The FCC ID’s for all equipment, plus descriptions of all cables used in the tested system are:

None
1.4 Test Methodology

Purpose of Test:

To demostrate compliance with the ANSI C63.4 setup.

AMERICA

Duty Cycle Measurements

ANSI C63.4, Appendix 14, Para. 10

TEST FCC CFR 47# PASS/FAIL
Radiated Emissions 15.209(a) Pass
Deactivation 15.247(a) Pass
Radiated Spurious Emissions 15.247(b) Pass
Emissions Bandwidth 15.247(c) Pass

Information Only

Both Conducted and Radiated testing were performed according to the procedures in FCC/ANSI C63.4 and

CSA 108.8-M1983. Radiated testing was performed at an antenna-to-EUT distance of 3 meters (1 - 25 GHz).

1.5 Test Facility

The open area test site and conducted measurement data were tested by:

TUV AMERICA, INC
10040 Mesa Rim Road
San Diego, CA 92121-2912
Phone: 858 546 3999
Fax: 858 546 0364

The Test Site Data and performance comply with ANSI C63.4 and are registered with the FCC, 7435 Oakland Mills Road,
Columbia Maryland 21046. All Measurement Data is acquired according to the content of FCC Measurement Procedure and
ANSI C63.4, unless supplemented with additional requirements as noted in the test report.
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2.0 SYSTEM TEST CONFIGURATION
2.1 Justification
The EUT was initially tested for FCC emissions in the following configuration:
See Block Diagram
2.2 EUT Exercise Software
None
2.3 Special Accessories
None
2.4 Equipment Modifications
None
2.5 Configuration of Test System

See Block Diagram
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3.0 RADIATED EMISSIONS EQUIPMENT/DATA

See following page(s).
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Test Conditions: RADIATED EMISSIONS: FCC Part 15.209(a)

The RADIATED EMISSIONS measurements were performed at the San Diego Testing Facility:

O - Test not applicable

B - Canyon #2 (3- and 10-Meter Open Area Test Site), Carroll Canyon, San Diego

Testing was performed at a test distance of:

B - 3 meters

Test Equipment Used:

Model No. Prop. No. Description Manufacturer Serial No. Cal Due Date

LPB 2520/A 739 Antenna, Bilog Antenna Research 1170 05/03

ESVS 30 6723 EMI Test Receiver Rohde & Schwarz  830350/006 12/02

Remarks:
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REPORT NO.SC202038 SPEC. FCC Part 15 para 15.209(a)
COMPANYHughes Network Systems

EUTinmarsat Early Entry Terminal
EUT MODETransmit Channel 0

BEATEQG-SGD-OZ TESTED BY: Cang Nguyen @ TEST I?ISTANCE: 3 Meters
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REPORT No: 8C202038 SPEC: FCC Part 15 para 15.209(a)

CUSTOMER: Hughes Network Systems TEST DIST, 3 Meters

EUT: Inmarsat Early Entry Terminal TEST SITE: 2

EUT MODE: Transmit Channel 0 BICONICAL: 739

DATE: 26-Sep-02 TESTED BY: Cang Nguyen@ L.OG PERIODIC: 739

NOTES: Quasi-Peak with 120 KHz measurement bandwidth. RCVR: 6723

110VAC 60Hz
lemperature: 26 Relative Humidity: 51%

EUT MARGIN -3.4 dB at 80 MHz ver 1.8b

FREQUENCY VERTICAL |HORIZONTAL [CORRECTION| MAXIMUM | SPECIFIED| EUT EUT ANTENNA
{MHz) measured | measured FACTOR |CORRECTED| LIMIT |MARGIN|ROTATION] HEIGHT

(dBuv) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) (dB) [ (degrees) | (meters)

80.00 27.5 225 9.1 36.6 40 -3.4 180 1
96.00 18.5 15.2 12.0 30.5 435 -13.0 50 1
120.00 16 14 14.8 30.8 43.5 -12.7 0 1
120.15 151 11.1 14.8 299 43.5 -13.6 0 1
165.80 18.5 18.8 1.7 30.5 43.5 ~13.0 180 15
199.07 19.8 18.1 13.5 33.3 43.5 -10.2 180 1
208.90 12,2 13.4 14.5 279 435 -15.6 180 1
221.18 12 4.4 15.4 274 46 -18.6 180 2
233.47 14 17.5 16.0 335 46 -12.5 0 1.5
258.04 17 8.7 16.7 33.7 46 -12.3 180 1
298.64 15.1 16.8 17.3 341 46 -11.9 0 1.5
432.04 13 5.5 211 34.1 46 -11.9 0 1
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REPORT NO.SC202038

COMPANY Hughes Network Systems
EUTlnmarsat Early Entry Terminal
EUT MODE:Transmit Channel 40

BQATEG-SGD-OQ

SPEC: FCC Part 15 para 15.209(a)

TEST DISTANCE:

3 Meters

TESTED BY:‘ Cang Nguyen @

80

75

70

65

60

b5

5o
2
=
i

40

35

30

10

100
FREQUENCY {MHz)

1000

VE0-8£02020S "ON Hoday

YOlHINY




TUV

AMERICA
Report No. SC202038-03A

REPORT No: 5202038 SPEC: FCC Part 15 para 15.209(a)

CUSTOMER: Hughes Network Systems TEST DIST: 3 Meters

EUT: Inmarsat Early Entry Terminal TEST SITE: 2

EUT MODE: Transmit Channe! 40 BICONICAL: 739

DATE: 26-Sep-02  TESTED BY: Cang Nguyen ¥ LOG PERIODIC: 739

NOTES: Quasi-Peak with 120 KHz measurement bandwidth. RCVR: 6723

110VAC 60Hz
‘lemperature: 26 Retative Humidity: 51%

EUT MARGIN -8.6 dB at 80.06 MHz ver 1.8b

FREQUENGY VERTICAL |HORIZONTAL |CORRECTION| MAXIMUM | SPECIFIED] EUT EUT ANTENNA,
(MHz) measured measured FACTOR |CORRECTED LIMIT MARGIN|ROTATION| HEIGHT

{dBuv) {dBuV} {dB/m) {dBuV/m}) (dBuV/m) (dB) | (degrees) | (meters)

80.06 22.3 14,2 9.1 314 40 -8.6 180 1
96.00 18 10.2 12.0 30.0 43.5 -13.5 180 1
120.00 18 11 14.8 30.8 43.5 -12.7 0 1
120.15 12.2 8.2 14.8 27.0 43.5 -16.5 0 1
165.80 19.1 18.4 11.7 30.8 43.5 ~12.7 180 1.5
1998.07 12.2 16.2 13.5 29.7 43.5 -13.8 180 1
208.80 12 18.7 14.5 30.2 43.5 -13.3 180 1
221.18 13.2 14 15.4 29.4 45 -16.6 180 2
233.47 18.4 19.9 16.0 359 46 -10.1 180 1
258.04 19 14 16.7 35.7 46 -10.3 180 1
298.64 8.5 14.8 17.3 321 46 -13.9 0 1.5
432.04 14.5 1.7 21.1 35.6 46 -10.4 0 1
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REPORT NO.SC202038
COMPANY Hughes Network Systems

EUTinmarsat Early Entry Terminal
EUT MODE Transmit Channel 78

aDATE26 Sep-02

SPEC: FCC Part 15 para 15.209(a)

TEST DISTANCE:

3 Meters

TESTED BY: _Cang Nguyen
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REPORT No: SC202038 SPEC: FCC Part 15 para 15.09(a)

CUSTOMER: Hughes Network Systems TEST DIST: 3 Meters

EUT: Inmarsat Early Entry Terminal TEST SITE: 2

EUT MODE: Transmit Channel 78 BICONICAL: 739

DATE: 26-Sep-02 TESTED BY: Cang Nguyen@ LOG PERIODIC: 739

NOTES: Quasi-Peak with 120 KHz measurement bandwidth. RCVR: 6723

110VAC 60Hz
l'emperature: 26 Relative Humidity: 51%

EUT MARGIN -7.5 dB at 80 MHz ver 1.8b

FREQUENCY VERTICAL |HORIZONTAL|CORRECTION| MAXIMUM | SPECIFIED| EUT EUT ANTENNA
(MHz) measured measured FACTOR |CORRECTED LMY MARGIN |ROTATION| HEIGHT

(dBuv) {dBuV) {dB/m) (dBuVim) | (dBuVim) (dB) | (degrees) | (meters)

80.00 23.4 15.8 9.1 325 40 -7.5 180 1
96.00 19.2 7.7 12.0 31.2 43.5 ~12.3 50 1
120.00 12.4 7 14.8 27.2 435 -16.3 0 1
120.15 9.4 52 14.8 24.2 43.5 -19.3 0 1
165.80 18 16.7 11.7 29.7 . 435 -13.8 180 1.5
199.07 15.3 17 13.5 30.5 43.5 -13.0 180
208.90 141 14 14.5 28.6 43.5 -14.9 180 1
221.18 16.7 11.9 15.4 321 46 -13.9 180 2
233.47 208 19.1 16.0 36.8 46 9.2 0 1.5
258.04 18.3 14.8 16.7 35.0 46 -11.0 180 1
298.64 15.6 19 17.3 36.3 46 9.7 180 1.5
432.04 13.3 12.1 21.1 34.4 46 -11.6 0 1
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4.0 OPERATION WITHIN THE BAND OF 2400-2483.5 MHz EQUIPMENT/DATA

5.0 MAXIMUM PEAK POWER OUTPUT < 1 WATT EQUIPMENT/DATA

6.0 RADIATED SPURIOUS EMISSIONS RESTRICTED BANDS EQUIPMENT/DATA
7.0 DUTY CYCLE MEASUREMENTS EQUIPMENT/DATA

See following page(s).
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Notes and Equipment Lists for SC-202038
Hughes Network
EUT: Inmarsat Early Entry Terminal
For 15.247(a) Operation within the band of 2400-2483.5 MHz
Test Equipment Used:
Model Number Prop. # Description Manufacturer Serial No. Cal. Dates
hp8566B 721 Spectrum Analyzer Hewlett Packard 2542A12099  9/23/03

CBL&111 461 Bilog Antenna Chase 1291 n.c.r.

15.247(a)(1)(ii) 20 dB Bandwidth less than 1 MHz
Spectrum Analyzer Plots demonstrate 20 dB BW as 720 kHz as measured in SR2 with Spectrum Analyzer #721
and Antenna #462

15.247(a)(1) Carrier Channel Separation greater than 20 dB Bandwidth
Spectrum Analyzer Plot demonstrate separation of 1005 kHz (typical) as measured in SR2 with Spectrum Analyzer #721
and Antenna #462

15.247(a)1){ii) Average time of occupancy no greater than 0.4 seconds within 30 seconds
Spectrum Analyzer Plot demonstrate time of occupancy as measured in SR2 with Spectrum Analyzer #721
and Antenna #462

Average time in 1 second = 14 x 0.5 miliseconds = .007 seconds

Average time in 30 seconds = 30 x 0.007 seconds = 210 milliseconds or 0.21 seconds

15.247(a)(1)(ii) At least 75 Hopping frequencies
Spectrum Analyzer Plot demonstrate 79 Hopping Frequencies as measured in SR2 with Spectrum Analyzer #721
and Antenna #462

For 15.247(b) Maximum Peak Power QOutput < 1 Watt

Data sheets report power output for Channels 0, 40 and 78 in dBuV as measured on the Roof Site with
Spectrum Analyzer #407 and antenna horn #251. See below.
The following calculation was made to convert 1 watt to dBuV (see data sheets)
E = square root of { 30 x 1 Watt x antenna gain ) divided by distarice
antenna gain = 1
distance = 3 meters

E= 1.83 Volts/m
Converting to dBV/m:
=20 x log (Volts) + 120 dB
1252
Results:
Frequency (MHz) Max. Power Level (dBuV) Max. Power Level (mW)
Peak Average Peak Average
2402 96.7 82.3 1.403 0.051
2440 97.2 §2.9 1.574 0.058
2480 97.3 83.0 1.611 0.080

For 15.247(c) Spurious Emissicns For Restricted Bands (15.205(a))

Test Equipment Used:
Model Number Prop. # Description Manufacturer Serial No. Cal. Dates

hp85668 407 Spectrum Analyzer Hewlett Packard 2311A02209 11/13/02
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hp8566B 721 Spectrum Analyzer Hewlett Packard 2542A12099  9/23/03
ESVS30 6723 EMC Receiver Rhode & Schwartz 833825/003  12/8/02
LPB2520/A 739 Antenna, Biconical Antenna Research 1470 5/3/03
3115 251 Antenna, Horn Electro Mechanics Co 2595 12/1/03
3115 6669 Antenna, Horn Electro Mechanics Co 5412-4364 12/1/03
Preamp 2-20 GHZ 719 Preamp TUV PS na n.c.r.
Preamp 1-18 GHZ 6784 Preamp Miteq/TUV PS na n.c.r.
CBL6111 461 Bilog Antenna Chase 1291 n.c.r.
12A-18 6377  Antenna, Horn M.1. Technologies 215300 n.c.r.
11975A 6381 Amplifier Hewlett Packard 2517A00639 n.c.r.
11970K 6386 Harmonic Mixer Hewlett Packard 3003A05400 n.c.r.

Duty Cycle was measured in SR2 with Spectrum Analyzer #721 and Antenna 461
"On Time" was found to be 520 microseconds (typical burst) x 37 bursts in a 100 millisecond time period
Duty Cycle = .52 ms x 37 /100 ms x 100 % = 19.2 %

No emissions other than the intentional radiators were evident, Investigations were documented by
data sheets for Channels 0, 40, 78, Spectrum Analyzer plots for Duty Cycle, frequency scans
from 7500 MHz to 18000 MHz and from 18000 MHz to 24000 MHz

Data sheets report emissions found froh 30 MHz to 1000 MHz as measured at OATS Canyon 2 with the receiver #6723
and antenna #739.

Data Sheets report no emissions from 1000 MHz to 18000 MHz as measured on the Roof Site with
Spectrum Analyzer #407, preamplifier #719, antenna horn #251.
Due to the 2483.5 to 2500 MHz restricted band adjacent to the authorized band of operation, for Channel 78
a Band Edge measurement was required at 2483.5 the highest emission in 2483.5 to 2500 MHz

The Channel 78 frequency fundamental was measured:

Ant. Vert Ant. Horz
with 1 MHz BW 62.3 60.7 (peak measured values- dBuV)
with 30 kHz BW 59.7 58.3
difference: 26 24
The band edge emission was found to be:
28.7 256
Therefore the emissions were reported as
26.1 232 dBuv
For average emissions, due to the pulse modulation, the duty cycle was used to calculate average:
Duty Cycle 19.2 %

Average emission strength = peak emission strength + 20 x log (cluty cycle)

Spectrum Analyzer Plots confirm no emissions from 7500 MHz to 18000 MHz as measured in SR5 with
Spectrum Analyzer #721, preamplifier #6784, antenna horn #453

Spectrum Analyzer Plots confirm no emissions from 18000 MHz to 24000 MHz as measured in SR5 with
Spectrum Analyzer #721, preamplifier #6784, antenna horn #453, preamplifier 6381, harmonic mixer 6386
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Hughes SC-202038 INMARSAT EARLY ENTRY TERMINAL
47 CFR Part 15.247 (a)(1)(ii) Average Occupancy Time

Sept.24, 2002
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REPORT No: $C202038 TESTER:  Alan Laudani Q&w\/ SPEC: FCC 15.247(b)(1)
CUSTOMER: Hughes TEST DIST: 3 Meters
EUT: Inmarsat EET TEST SITE: Roof

EUT MODE: Transmit Channel 40 BICONICAL: N/A
DATE: Sept. 25, 2002 LOG: N/A
NOTES: Duty Cycle= 19% OTHER: 251

above 1GHz: RBW & VBW 1 MHz for Pk; AVG = PK + 20LOG(Duty Cycle)

CF = Antenna Factor + Gable Loss

v.beta231

SPEC LIMIT z >

FREQ VERT. (dBuv) |HORIZ {dBuv) MAX LEVEL {dBuV/m) MARGIN(dB) | Sm | 3
{MHz) pK DCav pk DCav | CF (4B} pk av S:‘BuVIr:‘)’ pk av :2' S S § Notes

] H

2442.000 62.4 481 | 58.0 | 43.7 34.8 97.2 829 125.21105.2( -28.0] -22.3 75 1.3
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Alan Laudani '&& SPEC:

REPORT No: 8C202038 TESTER: FCC 15.247(bX1)
CUSTOMER: Hughes TEST DIST. 3 Meters
EUT: Inmarsat EET TEST SITE: Roof
EUT MODE: Transmit Channel 78 BICONICAL: N/A
DATE: Sept. 25, 2002 LOG: N/A
NOTES: Duty Cycle= 19% OTHER: 251
above 1GHz: RBW & VBW 1 MHz for Pk; AVG = PK + 20LOG(Duty Cycle)
GCF = Antenna Factor + Cable Loss
v.beta231
2
FREQ VERT. {dBuv) | HORIZ {dBuv) CF (dBim) MAX LEVEL (dBuV/m) SGEB%\%;:;T MARGIN {dB) g m Eg’: N
{MHz) pk DCav | pk  DCav pk av pk av =251 g5 otes
pk av g =3
2480.000 62.3 480 | 60.7 1 464 350 97.3 83.0 125.2 | 105.2| -27.9[ -22.2 65 1.2
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REPORT No: 8C202038 TESTER:  Alan Laudaniw SPEC: FCC 15.247(b)(1)
CUSTOMER: Hughes TEST DIST: 3 Meters
EUT: Inmarsat EET TEST SITE: Roof

EUT MODE: Transmit Charnel 0 BICONICAL: N/A
DATE: Sept. 25, 2002 LOG: NfA
NOTES: Duty Cycle= 18% OTHER: 251

above 1GHz: RBW & VBW 1 MHz for Pk; AVG = PK + 20LOG{Duty Cycle)

CF = Antenna Factor + Cable Loss

v.beta231
SPEC LIMIT a >
FREQ VERT. (dBuv} | HORIZ (dBuv) MAX LEVEL (dBuV/m) MARGIN(@GB) | & m | Z3
(MHz2) pk  DCav | pk DCay | CF (4B pk av Lc:(BuVIr:: pk av % S S § Notes
g H
24(2.000 62.0 47.7 | 56.8 | 42,5 34.7 96.7 82.3 12521 105.2] -28.5] -22.9 75 1.1
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Alan Laudaniw SPEC:

REPORT No: §C202038 TESTER: FCC 15.205(a)
FCC 15.247(c)
CUSTOMER: Hughes TEST DIST: 3 Meters
EUT: Inmarsat EET TEST SITE: Roof
EUT MODE: Transmit Channei 40 BiCONICAL: N/A
DATE: Sept. 25, 2002 LOG: N/A
NOTES: Duty Cycle= 19% OTHER: 251

abeve 1GHz: RBW & VBW 1 MHz for Pk; AVG = PK - 20LOG(Duty Cycle)
No other emissicns evident in restricted bands of 15.205(a) from 1000 to 18000 MHz
CF = Antenna Factor + Cable Loss - Preamplifier Gain

VE0-8£02020S "ON Hoday

v.beta231
SPEC LIMIT z >
FREQ VERT. (dBuv) | HORIZ (dBuv) MAX LEVEL (dBuV/m) MARGIN(@B) | &m | E3
(MHz} pk  DCav | pk  DCav | CF 4B Pk av (dBuvIm) k av |EG| 28 Notes
pk av E] =3
2442.000 438 640 | 74.0
4884000 | 549 | 406 | 54.8] 405 | 04 55.3 1.0 | 740 | 540]-18.7] -15.0 ambient
7326.000 | 444 | 301 | 45.7 | 204 | 80 52.4 381 | 74.0 | 54.0[-216] -158 ambient
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Alan Laudani w SPEC:

REPORT No: §C202038 TESTER: FCC 15.205(a)
FCC 15.247(c)
CUSTOMER: Hughes TEST DIST: 3 Meters
EUT: Inmarsat EET TEST SITE: Roof
EUT MODE: Transmit Channel 0 BICONICAL: N/A
DATE: Sept. 25, 2002 LOG: N/A
NOTES: Duty Cycle= 18% QTHER: 251
above 1GHz: RBW & VBW 1 MHz for Pk; AVG = PK - 20LOG(Duty Cycle)
No other emissions evident in restricted bands of 15.205(a) from 1000 to 18000 MHz
CF = Antenna Facior + Cable Loss - Preamplifier Gain
vbeta231
SPEC LIMIT 2 >
FREQ VERT. {dBuv) | HORIZ (dBuv) MAX LEVEL (dBuV/m) MARGIN(@B) | Sm | Z2
(MHz) pk DCav | pk  DCav OF (a/m) pk av {dBuVim) pk av 5| ¢ 5 Notes
pk  av F] =3
2402.000 94.0 { 74.0
4804.000 465 | 322 | 465 | 322 0.2 46.7 324 740 | 540 |-27.3] -21.6 ambient
7206.000 46.1 3t.8 | 461 ] 318 7.8 53.9 39.5 74.0 | 54.0 | -201{ -145 ambient
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REPORT No: §C202038

TESTER:

Alan Laudani ‘El ‘ SPEC:

FCC 15.205(a)
FCC 15.247(c)

CUSTOMER: Hughes TESTDIST: 3 Meters
EUT: Inmarsat EET TEST SITE: Roof
EUT MODE: Transmit Channel 78 BICONICAL: NfA
DATE: Sept. 25, 2002 LOG: N/A
NOTES: Duty Cycle= 19% OTHER: 251
above 1GHz: RBW & VBW 1 MHz for Pk; AVG = PK - 20LOG{Duty Cycle)
No other emissions evident in restricted bands of 15.205(a) from 1000 to 18000 MHz
CF = Antenna Factor + Cable Loss - Preamplifier Gain
v.beta231
SPEC LIMIT 2 >
FREQ VERT. (dBuv) | HORIZ (dBuv) MAX LEVEL (dBuV/m) MARGIN(dB) | Sm | F2
(MHz) pk  DCav | pk  Dcav | OF 4B Pk av (dBuV/m) pk av | 25| €3 Notes
pk av g =3
2480.000 623 | 48.0 | 60.7 | 464 35.0 7.3 33.0 65 1.1 1 MHz BW
2480.000 59.7 | 454 | 58.3 | 44.0 35.0 94.7 80.4 65 1.1 30 kHz BW
2483.500 26.1 11.8 | 232 | 88 35.0 1. 4 740 | 640|128 -7.2 85 1.1 Band Edge
4960.000 56.2 | 41.9 | 556 | 413 0.6 6.8 42. 740 1 640 {-17.2] -115 ambient
7440.000 45.5 31.2 | 46.0 | 31.7 8.3 4.3 38 74.0 | 540 ] 19.7{ -141 ambient
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Hughes SC-202038
47 CFR Part 15.247(c) Radiated Spurious

47 CFR Part 15.205(a) Restricted Bands - Channel 0

INMARSAT EARLY ENTRY TERMINAL Sept.25, 2002 W

Test Room:SR5 / TEST ENGR: AAL
AT - VERTICAC

@D REF 62.0 dBwW ATTEN 2 dB No Emsgions Evidens
10 dB/
POS PK
OFFSET
-35.0
dB
- -
= WWNWMM,‘W’W —
CORR'D
s
START 7.5 GH=z STOP 41B.2 GHz
RES BW 4 MH=z VBW 1 MH=z SWP 263 msec
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Hughes SC-202038
47 CFR Part 15.247(c) Radiated Spurious

INMARSAT EARLY ENTRY TERMINAL
Test

47 CFR Part 15.205(a) Restricted Bands - Channel 0

REF 62.0 dBw

ATTEN @@ dB

Room:SR5 / TEST ENGR: AAL
ANT. HoRiZow TAL

No & rmssione, EMDENT

Sept.25, 2002 #(MK .

=

18 dB/

POS PK

OFFSET

-35.8
dB

it

CORR'D

START 7.5 GHz
RES BW 41 MHz

VBW 1 MHz

STOP 1B8.2 GH=z
SWP 2832 msec
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Hughes SC-202038
47 CFR Part 15.247(c) Radiated Spurious

INMARSAT EARLY ENTRY TERMINAL

47 CFR Part 15.205(a) Restricted Bands - Channel 40

/w REF 62.80 dBwW ATTEN B dB

12 dB/
POS PK
OFFSET

-35.0
dB

CORR'D

Sept.25, 2002

Test Room:SR5 / TEST ENGR: AAL kA

ANT VERTWCAL

Mo EmicSions Eu1bENT

START 7.5 GHz

RES BW 1 MHz VBW 1 MHz

STOP 1B.8 GH=z
SWP 283 msec
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Hughes SC-202038 INMARSAT EARLY ENTRY TERMINAL Sept.25, 2002
47 CFR Part 15.247{(c) Radiated Spurious Test Room:SR5 / TEST ENGR: AAL
47 CFR Part 15.205(a) Restricted Bands - Channel 40 ANT T HORIZDAOTAL
/7/3 REF 62.8 dB WV ATTEN g dB No Emissions Eudent
1@ dB/
POS PK
OFFSET
-35.0
dB
i MM"W‘“"‘” Aok
CCRR'D
1

START 7.5 GHz
RES BW 1 MHz VBW 1 MHz

STOP 148.8 GH=z
SWP 283 msec
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Hughes SC-202038 INMARSAT EARLY ENTRY TERMINAL Sept.25, 2002
47 CFR Part 15.247(c) Radiated Spurious Test Room:SR5 / TEST ENGR: AAL
47 CFR Part 15.205(a) Restricted Bands - Channel 78 ART HoRiZOWT@RL

REF 62.0 dBuwVW ATTEN @ dB No € musions Lyident

P

i@ dB/

POS PK

OFFSET
~-35.9
dB

WWM

CORR'D

STOP 4B8.0 GH=z
SWP 28683 msec

START 7.5 GHz
RES BW 1 MH=z VBW 41 MH=z
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Hughes SC-202038
47 CFR Part 15.247(c) Radiated Spurious

INMARSAT EARLY ENTRY TERMINAL

47 CFR Part 15.205(a) Restricted Bands - Channel 78

REF 62.8 dBv

ATTEN © dB

Test Room:SR5 / TEST ENGR: AAL

Ne

Sept.25, 2002

ANT: VYE&RDMICACL

Rt

EMisSions EVidg T

P

12 dB/

PCS PK

OFFSET

-35.0
dB

=

CORR'D

START 7.5 GHz
RES BW 1 MH=z

VBW 1 MHz

STOP 41B.8 GHz

SWP 2683 msec

VE0-8£02020S "ON Hoday

YOlHINY




“ONI 'VOId3INY ANL

79€0 975 898 XVd 666€ 975 858 suoyd ZT62-TCTZ6 VO ‘0bsig ues peoy wiy essiN 0700T

0'T ON'ASY

LY 10 € abed

Hughes SC-202038

47 CFR Part 15.247(c) Radiated Spurious

47 CFR Part 15.205(a) Restricted Bands - Channel 78

gz

REF 127 .8 dBwV HARMONIC 6L

INMARSAT EARLY ENTRY TERMINAL

Sept.25, 2002
Test Room:SR5 / TEST ENGR: AAL
ANT: VERT ICAL

No Cimicsions Evident

12 dB/

POsS PK

CNVLOSS

21.08
dB

PRAPR | RPN

Ao

Ty

e

ks

A A Aderrbs

START 18.028 GHz

RES BW 3 MHz

e

VBW 3 MHz

STOP 24.00 GH=z=
SWP 415 msec
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Hughes SC-202038 INMARSAT EARLY ENTRY TERMINAL Sept.25, 2002
47 CFR Part 15.247(c) Radiated Spurious Test Room:SR5 / TEST ENGR: AAL
47 CFR Part 15.205(a) Restricted Bands - Channel 78 ANT: HORIZOMNT R L.

fp FEF__187.8 dB.V HARMONIC 6L Mo E msciont Coident

19 dB/

POS PK

CNVLOSS
21.0
dB

- Asaaant A a1 TR FYPTIFRIN O W s 1 Mol

START 18.88 GHz
RES BW 3 MHz VBW 3 MHz

STOP 24.808 GHz
SWP 150 msec
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Hughes SC-202038
47 CFR Part 15.247(c) Radiated Spurious

47 CFR Part 15.205(a) Restricted Bands - Channel 40
REF

e
128 dB/
POS PK
CNVLOSS

21.08
aB

197 .0 dBwv HARMONIC 6L

INMARSAT EARLY ENTRY TERMINAL

Sept.25, 2002

Test Room:SR5 / TEST ENGR: AAL
ANT: HORIZOMNTRAL

Mo Esmidsione Curdent

ST TP YW P 1Y

START 18.048 GHz

RES BW 3 MHz

VBW 3 MHz

STOP 24.00 GH=z
SWP 158 msec

at-
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Hughes SC-202038 INMARSAT EARLY ENTRY TERMINAL Sept.25, 2002
47 CFR Part 15.247(c) Radiated Spurious Test Room:SR5 / TEST ENGR: AAL W
47 CFR Part 15.205(a) Restricted Bands - Channel 40 ANT: VERTICAL

fyj No Emissivms éwded(

10 dB/

REF 107 .80 dBxv HARMONIC 6L

POS PK

CNVLOSS
21.
aB

PRGN SR YT PSP, S WY PO IR VU N
Lind

START 18.080 GHz
RES BW 3 MH=z VBW 3 MH=z

STOP 24.8080 GH=z
SWP 158 msec
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Hughes SC-202038 INMARSAT EARLY ENTRY TERMINAL Sept.25, 2002
47 CFR Part 15.247(c) Radiated Spurious Test Room:SR5 / TEST ENGR: AAL ﬁ'ﬁ
47 CFR Part 15.205(a) Restricted Bands - Channel 0 ANT: VERTIL AL,
/7,c7 REF 41@27 .2 dBW HARMONIC 6L N2 Emisitng  Er et
1@ dB/
POS PK
CNVL 0SS
21.0
dB
FPRRPP PN Y TN RHPPS! | PSRN T Ty .“‘WMJWW L. | JTVOTS [ A ) st ttpotrt ot ot
START 48.80 GHz STOP 24.88 GH=z
RES BW 3 MHz VBW 3 MHz SWP 1508 msec
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Hughes SC-202038

47 CFR Part 15.247(c) Radiated Spurious
47 CFR Part 15.205(a) Restricted Bands - Channel O

g
1@ dB/
POSs PK
CNVLOSS

21.0
dB

REF

187 .@ dBW HARMONIC 6L

INMARSAT EARLY ENTRY TERMINAL

Sept.25, 2002

Test Room:SR5 / TEST ENGR: AAL

ANT: HORIZON TR

Nb EW"\JS‘Eibn\JS‘ Ev«elen"

ey Aiola ety st An Aol

adAban

NP IO |

L. und ad

TP | K PURPTISIRN P

START 418.8@8 GHz

RES BW 3 MHz

VvBW 3 MHz

- STOP 24.04 GHz
SWP 4158 msec
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Hughes SC-202038

47 CFR Part 15.247 {a)(1) Carrier Channel Separation > 720 kHz

=
i@ dB/
POS PK
OFFSET

~31.8
dB

CORR'D

CENTER 2.4408 28 GHz

REF ~41.0 dBm

ATTEN O dB

INMARSAT EARLY ENTRY TERMINAL

Sept.24, 2002
Test Room:SR2 / TEST ENGR: AAL

MKR A—1.80885 MHz
~@.418 dB

| | % ! |
| | ! ? |
_ e e IS R N

i i
i ]
i
i
|

'
T
! H
: " i
: ; ;
; i :
! ! : : {
14 g H i 3 H
i H i ! : £
H H § H H ]
3 H H i 1 N H
} § i H i H |
= v T e %— e ,,_4:,_,, e e T erme, s s - L P — :
: ; ; : i :
i H i : : i
i i H ! ; : i
} ; H H i !
A - S USRI L L. RS- ;
¥ | { T T =
i : i ;
! ! : ! i
3 H I H H
H H : i H
H H i H §
i 3 i } | !
H H ! i
. e o e S - AT S - - e e ez e+
H j H i i 1
i ? i H H
i i ] i !
i i H : i : :
A U A . : i O T

RES BW 3@ kHz (i)

38 kHz

SPAN 3.B8 MHz
SWP 22.5 msec
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Hughes SC-202038

47 CFR Part 15.247 (a)(1)(iiy Number Hopping Frequencies > 75

v
19 dB/

POS PK

CORR'D

START 2.403 B GHz

INMARSAT EARLY ENTRY TERMINAL

Sept.24, 2002
Test Room:SR2 / TEST ENGR: AAL

REF 87.8 dBuyY ATTEN dB
i
!
i

COUNT = 79
S

RAES BW 380 kHz (i)

Ty fi H“ﬂﬂrm
; i SUUSL N 1N . S O S
!
!
- e e T ] ,A L
= : 1 A — v
S e i S SN i
i !
i
i i
! ¢
I R N RS -
i r i
1 f
H i
N S ] SRS DO F |
I3 H
i i
5 ‘
| . j PN S | S S i

VBW 388 kH=z

STOP 2.483 5 GHz
SWP 20.9 msec
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Hughes SC-202038 INMARSAT EARLY ENTRY TERMINAL
47 CFR Part 15.247 (a)(1)(ii) 20 dB Bandwidth <1 MHz
Chanvel 7€

@g REF

Sept.24, 2002
Test Room:SR2 / TEST ENGR: AAL AkF

MKR A 728 kHz

1808.9 dBwW ATTEN 418 dB -3.80 dB

| y
i {
180 dB/ | ;
? " - ) . P i -
POS PK ? ] 3
§ i
;
j N
B T il T S i
i
I i {
:, S S e o — m " L SR SNV % NN YU SO S :
; i i1
‘. 1
n A }5WW
i §
! % } :
fenso mrcome pirem e e e o - v‘i}-&w;—u«::s-—; ] S S FENR T — ~ ,_,_w £.__,ﬂ T R
CORR'D | ) | o é ,
| e ! |
. S [ ;
: | :
¥ 4 i 0 Add:
| ; |
- B = =: e S e e e i ek
| i : |
i H H :
i ’ | i
| o , ; S SV N N | i

SPAN 5.00 MHz
SWP 375 msec

CENTER 2.4808 008 GHz

RES BW 18 kHz (1) vBW
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Hughes SC-202038 INMARSAT EARLY ENTRY TERMINAL
47 CFR Part 15.247 (a)(1)(ii) 20 dB Bandwidth < 1 MHz

Chuwwmel 40

Sept.24, 2002

MKR A 660 kHz
fpp PEF__188.8 dBLy ATTEN 12 dB 0.82 dB
_lee.o TTEN 18 dB e B.22 0B
10 dB/
i !
R e T e TS S S S
|
!
CORR'D |
|

|

H
i
{

“J S S § A
SPAN 5.2880 MHz
SWP 375 msec

CENTER 2.442 00 GHz

RES BW 10 kHz (1) VBW 180 kHz

Test Room:SR2 / TEST ENGR: AAL M)(f/
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Hughes SC-202038

INMARSAT EARLY ENTRY TERMINAL

47 CFR Part 15.247 (a)(1)(ii) 20 dB Bandwidth < 1 MHz

Sept.24, 2002

Test Room:SR2 / TEST ENGR: AAL

Charwe! MKB A
660 kHz
Ao REF_ 100.0 dBuY ATTEN 18 d8 ~@.420 dB
10 dB/ |
SR VU R e e e
POS PK i
e |
|
CORR'D ! '
‘ I L
L P ; §
NSNS SNSRI - S e :
j ; §
S N i UG | SO S JQ ?M,ﬂmm,i %

CENTER 2.4082 88 GHz

RES BW 108 kHz (1)

VBW 18 kH=z

SPAN 5.088 MHz
SWFP 375 msec
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Report No. SC202038-03A

Khct

TUV AMERICA, INC.

10040 Mesa Rim Road San Dieqgo, CA 92121-2912
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N % W [ :
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Test Room:SR2 / TEST ENGR: AAL

INMARSAT EARLY ENTRY TERMINAL

47 CFR Part 15.247 Duty Cycle

Hughes SC-202038

TUV AMERICA, INC.

Report No. SC202038-03A
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TUV

AMERICA

Report No. SC202038-03A

8.0 ATTESTATION STATEMENT

GENERAL REMARKS:

SUMMARY:

All tests were performed per CFR 47, Part(s) 15.209(a); 15.247(a); 15.247(b); 15.247(c)
W - Performed

The Equipment Under Test

B - Fulfills the requirements of CFR 47, Part(s) 15.209(a); 15.247(a); 15.247(b); 15.247(c)

- TUV AMERICA, INC. -

Responsible Engineer:

Responsible Technician:

G Ly ATt

Jim Owen
(EMC Chief Engineer)

Alan Laudani
(EMC Technician)
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