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SECTION 1
REPORT SUMMARY
Radio Testing of the
Hughes Network Systems
9104 Thuraya IP+ Broadband Stellite IP Modem
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INTRODUCTION

America

The information contained in this report is intended to show Limited verification of the Hughes Network
Systems 9104 Thuraya IP+ Broadband Stellite IP Modem to the requirements of FCC Part 15 Subpart C
§15.247 and EN 300-328 V1.9.1 (Radiated Spurious Emissions Only).

Objective

Manufacturer
Model Name(s)
Model Number(s)

FCC ID Number

IC Number
Serial Number(s)
Number of Samples Tested

Test Specification/Issue/Date

Start of Test
Finish of Test
Name of Engineer(s)

Related Document(s)

To perform Radio Testing to determine the Equipment Under
Test's (EUT’s) compliance with the Test Specification, for the
series of tests carried out.

Hughes Network Systems
Thuraya IP+
9104

Contains FCC ID: XM5-SMG2SMT

N/A
004401-64-001535-6
1

e FCC Part 15 Subpart C §15.247 (October 1, 2015).

e 558074 D01 DTS Meas Guidance v03r02 June 05, 2014
(Guidance for Performing Compliance Measurements
on Digital Transmission Systems (DTS) Operating Under
§15.247)

e ETSIEN 300328 V1.9.1(2015-02)

February 06, 2016

February 06, 2016

Ivan Retana

SMG2SMT-xx Spectrum report GTSE14080140802 WIFI
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1.2 BRIEF SUMMARY OF RESULTS

A brief summary of the tests carried out in accordance with FCC Part 15 Subpart C §15.247 and with ETSI EN 300
328 v1.9.1 (2015-02) is shown below.

2.1 §15.247(d) Spurious Radiated Emissions Compliant

4.3.1.10
2.2 or 5.3.10 Unwanted emissions in the spurious Compliant
43.29 domain
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1.3 PRODUCT INFORMATION

131 Technical Description

The Equipment Under Test (EUT) was a Hughes Network Systems 9104 Thuraya IP+ Broadband Stellite IP
Modem as shown in the photograph below. The host is a broadband satellite IP modem and Wi-Fi
Access Point. It is a self-contained communications system designed to provide users with IP network
access for their personal computers via satellite. It can use Ethernet or Wi-Fi interfaces for network
access. The 9104 allows you to simultaneously send and receive IP packet data via Ethernet and Wi-Fi
interfaces over the Thuraya satellite network

BCOM WLAN INSTALLED

Thuraya IP4-

WLAN REGULATORY TEST SW INSTALLED
SWVER. D274

L

ammsamssaw®_

Equipment Under Test
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1.3.2

1.3.3

EUT General Description

EUT Description
Model Name(s)
Model Number(s)

Rated Voltage

Mode Verified

Capability

Frequency Range

Number of Operating Frequencies

Channels Verified (b)

Channels Verified(n HT40)

Modulation Used

Antenna Details
Model
Manufacturer

Antenna Type

Antenna Gain

EUT Antenna Connector

Maximum Dimensions

America

Broadband Stellite IP Modem
Thuraya IP+
9104

7.5VDC from integral battery and 19VDC from Hughes AC
adapter (Model ATS065-A190)

802.11 b (20MHz)

802.11 b/g/n WLAN (DTS) 2.4GHz band (20MHz for 802.11n) and
1.6GHz Mobile Satellite Service

2412 MHz to 2462 MHz in the 2400 MHz to 2483.5 MHz Band
11 (b, g, n HT20)

Channel 1 (Low Channel 2412 MHz)

DSSS

3500719
Hughes Network Systems

Multiband (L-Band LHCP 12 dB Transportable Antenna with
WLAN and GPS)

3.5 dBi

Hi Rose U.FL-R-SMT-1 Receptacle (connector is integral to the
EUT).

210mm x 210mm x 9.5mm
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14

141

1.4.2

1.4.3

1.4.4

America

EUT TEST CONFIGURATION

Test Configuration Description

Test

Configuration Description

The EUT was set on continuous transmission modulated in low channel per worst

Default .
case scenario.

EUT Exercise Software

“Perl Command” software provided by the client was used to program the EUT. A file containing
commands to change channels and data rates. Specific channel/modulation combination is copied from
this file and transferred to the test software, once executed the EUT will transmit at max power (default
setting if TX) at that channel.

Support Equipment and 1/O cables

Manufacturer Equipment/Cable Description
Acer Laptop Aspire E1 Series, Model: V5SWE2
- CAT5e (Laptop to EUT) 2.1m unshielded RJ45 connector

Worst Case Configuration

Worst-case configuration used in this test report as per maximum conducted output power
measurements:

Mode Channel Data Rate

802.11b 1 (Low Channel) 1 Mbps
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1.45 Simplified Test Configuration Diagram

Ethernet Port

P

¥
¥
‘ EUT
Laptop used to csssssssssssas
program EUT

External AC Adapter
supplied with the EUT

TemEeme.---

120V 60Hz
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1.5 DEVIATIONS FROM THE STANDARD
No deviations from the applicable test standards or test plan were made during testing.
1.6 MODIFICATION RECORD
e A Date
Description of Modification Mo‘dlflcatlon Modification
Fitted By Fitted

Serial Number 004401-64-001535-6

N/A — —

The table above details modifications made to the EUT during the test programme. The modifications
incorporated during each test (if relevant) are recorded on the appropriate test pages.

1.7 TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.4-2014, American National
Standard for Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the range of 9 kHz to 40 GHz.

For conducted and radiated emissions the equipment under test (EUT) was configured to measure its
highest possible emission level. This level was based on the maximized cable configuration from
exploratory testing per ANSI C63.4-2014. The test modes were adapted according to the Operating
Instructions provided by the manufacturer/client.

1.8 TEST FACILITY LOCATION

18.1 TOV SUD America Inc. (Mira Mesa)
10040 Mesa Rim Road, San Diego, CA 92121-2912 (32.901268,-117.177681). Phone: 858 678 1400 FAX:
858-546 0364

1.8.2 TOV SUD America Inc. (Rancho Bernardo)

16530 Via Esprillo, San Diego, CA 92127-1708 (33.018644,-117.092409). Phone: 858 678 1400 Fax: 858
546 0364.
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1.9 TEST FACILITY REGISTRATION

191 FCC — Registration No.: US1146

TUV SUD America Inc. (San Diego), is an accredited test facility with the site description report on file
and has met all the requirements specified in §2.948 of the FCC rules. The acceptance letter from the
FCC is maintained in our files and the Registration is US1146.

1.9.2 Innovation, Science and Economic Development Canada Registration No.: 3067A

The 10m Semi-anechoic chamber of TUV SUD America Inc. (San Diego) has been registered by
Certification and Engineering Bureau of Innovation, Science and Economic Development Canada for
radio equipment testing with Registration No. 3067A.
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SECTION 2

TEST DETAILS

Radio Testing of the
Hughes Network Systems
9104 Thuraya IP+ Broadband Stellite IP Modem
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2.1

211

212

2.13

214

2.1.5

2.16

2.1.7

America

SPURIOUS RADIATED EMISSIONS

Specification Reference

Part 15 Subpart C §15.247(d)

Standard Applicable

(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined
in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

Equipment Under Test and Modification State

Serial No: 004401-64-001535-6 / Default Test Configuration

Date of Test/Initial of test personnel who performed the test

February 06, 2016 / IR

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 24.8°C
Relative Humidity 17.5%
ATM Pressure 99.9 kPa

Additional Observations

e This is a radiated test. The spectrum was searched from 30MHz to the 10™ harmonic.

e There are no emissions found that do not comply to the restricted bands defined in FCC Part 15
Subpart C, 15.205 or Part 15.247(d).

e Only the considered worst case WLAN configuration (802.11b, Low Channel, 1.0 Mbps)
presented for radiated emissions below 1GHz. There are no significant differences in emissions
between all modes below 1GHz.
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Only noise floor measurements observed above 18GHz.

Measurement was done using EMC32 automated software. Reported level is the actual level
with all the correction factors factored in. Correction Factor column is for informational
purposes only. See Section 2.1.8 for sample computation.

2.1.8 Sample Computation (Radiated Emission)

Measuring equipment raw measurement (dbpV) @ 30 MHz 24.4
Asset# 1066 (cable) 0.3
Asset# 1172 (cable) 0.3

Correction Factor (dB) Asset# 1016 (preamplifier) -30.7 -12.6
Asset# 1175(cable) 0.3
Asset# 1002 (antenna) 17.2

Reported QuasiPeak Final M irement (dbuV/m) @ 30MHz 11.8

2.1.9 Test Results

See attached plots.
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2.1.10 Test Results Below 1GHz (WLAN Worst Case Configuration)
801
701
601
+ FCC Part 15 Class B Electric Field Strength QP
£ 501 |g
> L
= |
3 |
c 40
3 L 2
5
- 301 L 2
T®
201 *
* .
101
0 t t ———t t t t t t ——t—t {
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
FCC Part 15 Class B Electric Field Strength QP  [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
L 2 Final Result 1-QPK [Final Result 1.Result:1]
Quasi Peak Data
n Meas. . . 0 q N
Frequency QuasiPeak Time Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuvV/m) - (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
31.720000 24.7 1000.0 120.000 100.0 V -14.0 -6.5 15.3 40.0
44.294990 19.5 1000.0 120.000 100.0 Vv -15.0 -12.5 20.5 40.0
70.741643 18.4 1000.0 120.000 400.0 \ 7.0 -16.8 21.6 40.0
121.922725 17.6 1000.0 120.000 100.0 Vv 15.0 -15.2 25.9 43.5
300.000401 35.3 1000.0 120.000 110.0 H 318.0 -6.9 10.7 46.0
939.019479 29.1 1000.0 120.000 370.0 \% 54.0 6.5 16.9 46.0
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2.1.11 Test Results Above 1GHz (802.11b mode_Low Channel_1.0 Mbps)
Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
901
801
+ FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
601
g 1 ECC Part 15 Class B Electri¢ Field Strength AV above 1GHz
Z sor *
5 i Y * *
s ¢ *
3 4or
> L
3
30y
201
101
0 t t t t t t ——— {
1G 2G 3G 4G 56 6 8 10G 18G
Frequency in Hz
FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
FCC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]

Peak Data
Meas. . . q N N
Frequency MaxPeak Time Bandwidth | Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuv/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuv/m)
1000.000000 43.3 | 1000. 1000.000 | 245.0 | H 152.0 -7.9 30.6 73.9
1932.533333 46.1 | 1000. 1000.000 | 364.0 | V 124.0 -1.6 27.8 73.9
2631.566667 42.4 | 1000. 1000.000 | 364.0 | V 171.0 -0.9 315 73.9
4824.066667 46.7 | 1000. 1000.000 | 150.0 | H 9.0 2.9 27.2 73.9
11003.36666 46.9 | 1000. 1000.000 | 200.0 | V 183.0 11.8 27.0 73.9
16339.33333 51.1 | 1000. 1000.000 | 244.0 | V 5.0 17.2 22.8 73.9
Average Data
Meas. . . . ., Limit
Frequency Average Time Bandwidth | Height Polarization Azimuth | Corr. Margin (dBuV
MHz dBuV/m kHz cm de; dB dB
(MH2) | (@Buv/m)  RE | (kH2) | (em) (deg) | (d8) (@) | O
1000.000000 29.5 1000.0 1000.000 245.0 H 152.0 -7.9 24.4 53.9
1932.533333 30.9 1000.0 1000.000 364.0 \% 124.0 -1.6 23.0 53.9
2631.566667 29.6 1000.0 1000.000 364.0 \ 171.0 -0.9 24.3 53.9
4824.066667 39.6 1000.0 1000.000 150.0 H 9.0 2.9 14.3 53.9
11003.366667 34.1 1000.0 1000.000 200.0 \ 183.0 11.8 19.8 53.9
16339.333333 38.1 1000.0 1000.000 244.0 \ 5.0 17.2 15.8 53.9

Test Notes: No significant emissions observed above 6 GHz. Measurements above 6 GHz are noise floor figures.
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2.2

221

2.2.2

2.2.3

224

2.2.5

2.2.6

2.2.7

Ameria
UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN

Specification Reference

Clause 5.3.10

Standard Applicable

4.3.2.9.2 Definition

Transmitter unwanted emissions in the spurious domain are emissions outside the allocated band and
outside the Out-of-band Domain as indicated in the figure of Section 2.4 of this test report when the
equipment is in Transmit mode

4.3.2.9.3 Limit
The transmitter unwanted emissions in the spurious domain shall not exceed the values given in the
following table:

Equipment Under Test and Modification State

Serial No: 004401-64-001535-6 / Default Test Configuration

Date of Test/Initial of test personnel who performed the test

February 06, 2016/IR

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions/Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 24.8°C
Relative Humidity 17.5%
ATM Pressure 99.9 kPa

Additional Observations

e The test shall be performed on normal environmental conditions only.

e The level of spurious emissions was measured as the effective radiated power when radiated
by the cabinet or structure of the equipment (cabinet radiation).

e Test performed on Low and High channels only (non-hopping).

e 12 dB noise floor sensitivity should be maintained during the test.

e RBWa issetto 100 kHz (30 MHz to 1 GHz).

e VBW is set to 300 kHz.

e Detector is Peak

e Trace Mode is Max Hold

e Sweep Points is set to 19400.
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Sweep time = 2X EUT transmit burst/100 kHz step (for EUT not transmitting 100% dﬁgegglile
otherwise Sweep Time is set to Auto).
For prescan from 1GHz to 12.75 GHz, the following settings will be used:
RBW is set to 1MHz.
VBW is set to 3 MHz.
Detector is Peak
Trace Mode is Max Hold
Sweep Points is set to 23500.
Sweep time = 2X EUT transmit burst/1 MHz step (for EUT not transmitting 100% duty cycle).
For emissions within 6 dB of the limit during prescans, the level will be measured using the
following settings, however no such emissions observed:
1. Measurement mode is Time Domain Power.
Frequency of the emission identified during the pre-scan.
Zero Span.
Sweep is single.
Sweep time is > 120 % of the duration of the longest burst detected during the
measurement of the RF Output Power.
6. Sweep points set to 30000.
7. Trigger is Video.
8. Detector is RMS.
For Radiated measurement, the conducted port was used with all temporary antenna
connector terminated with 50Q load.

vk wn

2.2.8 Test Results

See attached plots and tables. EUT complies.
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2.2.9 Test Results Below 1GHz (Low Channel)

Continuous Rotation TUV 3m Radiated 30 to 1000MHz

EN 300 328 V1.9.1 Transmitter Spurious [Emissions @ 3m

Level in dBuV/m
N

3 \,m WY, i *
. I et
AR AN (VN WAR 0
* oV e
1
0
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

—— EN 300 328 V1.9.1 Transmitter Spurious Emissions @ 3m [..\EMI Radiated\]
— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
~——  Preview Result 1H-PK+ [Preview Result 1H.Result:2]

* Final Result 1-QPK [Final Result 1.Result:1]

Quasi Peak Data

31.720000 24.7 1000.0 120.000 100.0 \ -14.0 -6.5 36.7 61.4
44.294990 19.5 1000.0 120.000 100.0 \Y -15.0 -12.5 41.8 61.4
70.741643 18.4 1000.0 120.000 400.0 \% 7.0 -16.8 22.0 40.4
121.922725 17.6 1000.0 120.000 100.0 \Y 15.0 -15.2 43.8 61.4
300.000401 35.3 1000.0 120.000 110.0 H 318.0 -6.9 26.0 61.4
939.019479 29.1 1000.0 120.000 370.0 \ 54.0 6.5 32.2 61.4

Substitution Data

Test Notes: All emissions within 6dB of the limit will be proven by substitution method, however no such emission
observed using Quasi-Peak detector.
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2.2.10 Test Results Above 1GHz (Low Channel)

EN 300 328 V1.9.1 Transmitter Spurious Emissions @ 3m

Level in dBuV/m
*
*
L 2

1G 2G 3G 4G 56 6 8 10G 18G

Frequency in Hz

—— EN 300 328 V1.9.1 Transmitter Spurious Emissions @ 3m [..\EMI Radiated\]
—— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
~  Preview Result 1H-PK+ [Preview Result 1H.Result:2]

* Final Result 1-PK+ [Final Result 1.Result:1]

* Final Result 2-AVG [Final Result 2.Result:1]

Peak Data
1000.000000 43.3 1000.0 1000.000 245.0 H 152.0 -7.9 21.9 61.4
1932.533333 46.1 1000.0 1000.000 364.0 v 124.0 -1.6 19.1 65.2
2631.566667 42.4 1000.0 1000.000 364.0 v 171.0 0.9 22.9 65.2
4824.066667 46.7 1000.0 1000.000 150.0 H 9.0 2.9 185 65.2
11003.36666 46.9 1000.0 1000.000 200.0 v 183.0 11.8 18.3 65.2
16339.33333 51.1 1000.0 1000.000 244.0 v 5.0 17.2 14.1 65.2

Substitution Data

Test Notes: All emissions within 6dB of the limit will be proven by substitution method, however no such emission
observed using Quasi-Peak detector.
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SECTION 3

TEST EQUIPMENT USED
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3.1 TEST EQUIPMENT USED
List of absolute measuring and other principal items of test equipment.
ID Number . . Cal Due
(SDGE/SDRB) Test Equipment Type Serial Number Manufacturer Cal Date Date
Radiated Test Setup
1040 EMI Test Receiver ESIB40 100292 Rhode & Schwarz 09/29/15 09/29/16
1033 Bilog Antenna 3142C 00044556 EMCO 09/25/14 09/25/16
1016 Pre-amplifier PAM-0202 187 PAM 12/15/15 12/15/16
7575 Double-ridged waveguide 3117 00155511 EMCO 04/27/15 04/27/16
horn antenna
8628 Pre-amplifier QLJ 01182835-JO 8986002 QuinStar Technologies Inc. 01/11/16 01/11/17
Miscellaneous
7619 Barometer/Temperature/Hu | ;ory \y 15250268 Omega 10/19/15 10/19/16
midity Transmitter
Test Software EMC32 V8.53 Rhode & Schwarz N/A
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:

3.2.1 Radiated Emission Measurements (Below 1GHz)

Receiver/Spectrum Analyzer Rectangular 0.45 0.26 0.07
Cables Rectangular 0.50 0.29 0.08
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.75 0.43 0.19
Site Rectangular 3.89 2.25 5.04
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (u.): 2.41

Coverage Factor (k): 2

Expanded Uncertainty: 4.82

3.2.2 Radiated Emission Measurements (Above 1GHz)

Receiver/Spectrum Analyzer Rectangular 0.57 0.33 0.11
Cables Rectangular 0.70 0.40 0.16
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.37 0.21 0.05
Site Rectangular 3.89 2.25 5.04
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (u.): 2.40
Coverage Factor (k): 2
Expanded Uncertainty: 4.81
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DIAGRAM OF TEST SETUP
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4.1 TEST SETUP DIAGRAM

[ Antenna mast capable
af 4.0 meters elevation

Semi-Anechoic chamber
Antenna Cender Paint

|.d
|—-.

Y

3 meters

EUT

_I 0.8 meters
Turntable

PC running Receiver/Spectrum
automated software Analyzer

Radiated Emission Test Setup (Below 1GHz)
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Antenna mast capsble
of 4.0 meters elevation

3 meters

A
.

Semi-Anechoic chamber

Amerira

I Tumtsble

Absorbing material between measuring antenna
and EUT for above 1GHz measurement

PC running Receiver,/Spectrum
automated software Analyzer

Radiated Emission Test Setup (Above 1GHz — EN300 328)

1.5 meters
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[ Antenna mast capable
af 4.0 meters elevation

Amerira

Semi-Anechoic chamber

==

PC running Receiver/Spectrum
automated software Analyzer

3 metars

Abzarbing material between measuring antenna
and EUT for above 1GHz measurement

Y

EUT

0.8 meters

Turntable

Radiated Emission Test Setup (Above 1GHz - FCC)
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ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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51 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

TUV SUD America Inc.’s reports apply only to the specific sample tested under stated test
conditions. It is the manufacturer’s responsibility to assure the continued compliance of
production units of this model. TUV SUD America, Inc. shall have no liability for any deductions,
inferences or generalizations drawn by the client or others from TUV SUD America, Inc.’s issued

reports.

This report is the confidential property of the client. As a mutual protection to our clients, the
public and TUV SUD America, Inc., extracts from the test report shall not be reproduced, except

in full without TUV SUD America, Inc.’s written approval.

This report must not be used to claim product certification, approval, or endorsement by

A2LA, NIST, or any agency of the federal government.

TUV SUD America, Inc. and its professional staff hold government
and professional organization certifications for

AAMI, ACIL, AEA, ANSI, IEEE, A2LA, NIST and VCCI.

& a

[ACCREDITED)
A2LA Cert. No. 2955.13

NIST ™ o EEE
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