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Dear Ramin Taraz,
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Sincerely yours,
MET LABORATORIES, INC.

HWM

Jennifer Warnell
Documentation Department
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Surinder Singh, Project Engineer Jennifer Warnell
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Engineering Statement: The measurements shown in this report were made in accordance with the procedures indicated, and the
emissions from this equipment were found to be within the limits applicable. 1 assume full responsibility for the accuracy and
completeness of these measurements, and for the qualifications of all persons taking them. It is further stated that upon the basis of the
measurements made, the equipment tested is capable of operation in accordance with the requirements of Parts 15B, 15.407, of the FCC
Rules under normal use and maintenance.
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Asad Bajwa,
Director, Electromagnetic Compatibility Lab
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List of Terms and Abbreviations

AC Alternating Current

ACF Antenna Correction Factor

Cal Calibration

d Measurement Distance

dB Decibels

dBpA Decibels above one microamp

dBpv Decibels above one microvolt
dBpA/m Decibels above one microamp per meter
dBpVv/m Decibels above one microvolt per meter
DC Direct Current

E Electric Field

DSL Digital Subscriber Line

ESD Electrostatic Discharge

EUT Equipment Under Test

f Frequency

FCC Federal Communications Commission
GRP Ground Reference Plane

H Magnetic Field

HCP Horizontal Coupling Plane

Hz Hertz

IEC International Electrotechnical Commission
kHz Kilohertz

kPa Kilopascal

kV Kilovolt

LISN Line Impedance Stabilization Network
MHz Megahertz

puH Microhenry

U] Microfarad

us Microseconds

PRF Pulse Repetition Frequency

RF Radio Frequency

RMS Root-Mean-Square

TWT Traveling Wave Tube

VIim Volts per meter

VCP Vertical Coupling Plane
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Electromagnetic Compatibility

General Dynamics Executive Summary
ES520 CFR Title 47, Part 15.407 Subpart E

A. Purpose of Test

An EMC evaluation was performed to determine compliance of the General Dynamics ES520, with the
requirements of Part 15, §15.407. All references are to the most current version of Title 47 of the Code of Federal
Regulations in effect. In accordance with §2.1033, the following data is presented in support of the Certification
of the ES520. General Dynamics should retain a copy of this document which should be kept on file for at least
two years after the manufacturing of the ES520, has been permanently discontinued.

B. Executive Summary
The following tests were conducted on a sample of the equipment for the purpose of demonstrating compliance

with Part 15, 815.407, in accordance with General Dynamics, purchase order number 01ESM798728. All tests
were conducted using measurement procedure ANSI C63.4-2014.

FCC Reference Description Results
§15.203 Antenna Requirement Compliant
§15.403(i) 26 dB Bandwidth Compliant
§15.407 (3)(3) Maximum Conducted Output Power Compliant
815.407 (a)(3) Maximum Power Spectral Density Compliant
815.407 (b)(4)& (6 - 7) Undesirable Emissions Compliant
815.407(b)(6) Conducted Emission Limits Compliant
815.407(c) Automatic Discontinue of Transmitter Customer Declaration
815.407(e) 6 dB Bandwidth Compliant
815.407(f) RF Exposure Compliant

Table 1. Executive Summary of EMC Part 15.407 ComplianceTesting
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General Dynamics

ES520

Electromagnetic Compatibility
Equipment Configuration
CFR Title 47, Part 15.407 Subpart E

A

Overview

MET Laboratories, Inc. was contracted by General Dynamics to perform testing on the ES520, under General
Dynamicsds purchase order number 01IESM798728.

perform compliance testing of the General Dynamics ES520.

The results obtained relate only to the item(s) tested.

This document describes the test setups, test methods, required test equipment, and the test limit criteria used to

Model(s) Tested:

ES520

Model(s) Covered:

ES520

EUT
Specifications:

Primary Power: 120 VAC, 60 Hz

FCC ID: MI1J-ES520P

Type of Modulations: OFDM
Equipment Code: NII
Max. RF Output Power: | 18.12dBm

EUT Frequency Ranges:

5745-5825 MHz

Analysis:

The results obtained relate only to the item(s) tested.

Environmental
Test Conditions:

Temperature: 15-35° C

Relative Humidity: 30-60%

Barometric Pressure; 860-1060 mbar

Evaluated by:

Surinder Singh

Report Date(s):

November 4, 2015

Table 2. EUT Summary

References

CFR 47, Part 15, Subpart E

Unlicensed National Information Infrastructure Devices (UNII)

ANSI C63.4:2014

Methods and Measurements of Radio-Noise Emissions from Low-Voltage
Electrical And Electronic Equipment in the Range of 9 kHz to 40 GHz

ISO/IEC 17025:2005

Laboratories

General Requirements for the Competence of Testing and Calibration

ANSI C63.10-2013

American National Standard for Testing Unlicensed Wireless Devices

KDB 789033 D02

General UNII Test Procedures New Rules v01

Table 3. References
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Electromagnetic Compatibility

General Dynamics Equipment Configuration
ES520 CFR Title 47, Part 15.407 Subpart E
B. Test Site

All testing was performed at MET Laboratories, Inc., 914 W. Patapsco Ave., Baltimore, MD 21230. All
equipment used in making physical determinations is accurate and bears recent traceability to the National
Institute of Standards and Technology.

Radiated Emissions measurements were performed in a 3 meter semi-anechoic chamber (equivalent to an Open
Area Test Site). In accordance with §2.948(a)(3), a complete site description is contained at MET Laboratories.

C. Description of Test Sample

The General Dynamics Fortress Deployable Mesh Point Model ES520 (with Senao and Dbii Modular Approved
Radios), Equipment Under Test (EUT), is a dual radio access point/bridge. It embeds two COTS high power
radios and multiple Ethernet ports in a ruggedized enclosure. The radio operates in accordance to 802.11a and
802.11g standards.

The ES520 is intended to provide outdoor mobile or fixed connectivity in a secure manner both wired and
wirelessly.

Photograph 1. General Dynamics, ES520
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Electromagnetic Compatibility

General Dynamics Equipment Configuration
ES520 CFR Title 47, Part 15.407 Subpart E
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Figure 1. Block Diagram of Equipment Configuration

D. Support Equipment

Ref. ID Name / Description Manufacturer Model Number

-- Laptop for wired connection to EUT -- --

-- Laptop for wireless connection to EUT -- --

-- 4 GHz T 6 GHz directional coupler - -

Table 4. Support Equipment
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Electromagnetic Compatibility
General Dynamics Equipment Configuration
ES520 CFR Title 47, Part 15.407 Subpart E

E. Mode of Operation
When performing conducted tests, the radios were set to transmit and were monitored through a directional
coupler that was connected to a wireless access card and a spectrum analyzer. During radiated tests, the radios

were paired with a wireless access card and its transmissions were observed. In either case, the EUT was observed
for any cessation of transmission.

F. Method of Monitoring EUT Operation
1. Ifthe Status 1 LED is solid green, the EUT is functioning properly.
If the upper Radio 1/Radio2 LED is flashing, the radio is transmitting data.
If the upper Radio 1/Radio2 LED is solid on, the radio is on but not transmitting data.

2. Ifthe Status 1 LED is OFF, the EUT is not functioning properly.
If the upper Radio 1/Radio2 LED is off, the radio is not transmitting data and is either off or disabled.

G. Modifications
a) Modifications to EUT
No modifications were made to the EUT.
b) Modifications to Test Standard
No modifications were made to the test standard.
H. Disposition of EUT

The test sample including all support equipment submitted to the Electro-Magnetic Compatibility Lab for testing
was returned to General Dynamics upon completion of testing.
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ES520 CFR Title 47, Part 15.407 Subpart E

I[11. Electromagnetic Compatibility Criteria
for Intentional Radiators
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Electromagnetic Compatibility
General Dynamics Intentional Radiators
ES520 CFR Title 47, Part 15.407 Subpart E

Electromagnetic Compatibility Criteria for Intentional Radiators

§ 15.203 Antenna Requirement

Test Requirement: 8 15.203: An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this section. The manufacturer may
design the unit so that a broken antenna can be replaced by the user, but the use of a standard
antenna jack or electrical connector is prohibited.

The structure and application of the EUT were analyzed to determine compliance with Section
15.203 of the Rules. Section 15.203 states that the subject device must meet at least one of the
following criteria:

a.) Antenna must be permanently attached to the unit.

b.) Antenna must use a unique type of connector to attach to the EUT.

c.) Unit must be professionally installed. Installer shall be responsible for verifying
that the correct antenna is employed with the unit.

Results: The EUT as tested is compliant the criteria of §15.203. The EUT is professionally installed.
Test Engineer(s): Surinder Singh
Test Date(s): 07/20/15

MET Report: EMC86277A-FCC407 UNII 3 Rev. 1 © 2015, MET Laboratories, Inc. Page 9 of 42



General Dynamics
ES520

Electromagnetic Compatibility

Intentional Radiators

CFR Title 47, Part 15.407 Subpart E

Electromagnetic Compatibility Criteria for Intentional Radiators

§ 15. 403(i) 26 dB Bandwidth

Test Requirements: 8§ 15.403(i): For purposes of this subpart the emission bandwidth shall be determined by

measuring the width of the signal between two points, one below the carrier center frequency and one above the carrier
center frequency, that are 26 dB down relative to the maximum level of the modulated carrier.
Determination of the emissions bandwidth is based on the use of measurement instrumentation
employing a peak detector function with an instrument resolution bandwidth approximately

equal to 1.0 percent of the emission bandwidth of the device under measurement.

Test Procedure: The transmitter was set to low, mid, and high operating frequencies at the highest output power
and connected to the spectrum analyzer through an attenuator.
fundamental frequency was measured with the spectrum analyzer using a RBW approximately
equal to 1% of the total emission bandwidth, VBW > RBW. The 26 dB Bandwidth was

measured and recorded.

Test Results The 26 dB Bandwidth was compliant with the requirements of this section.
Test Engineer(s): Surinder Singh
Test Date(s): 07/20/15

Spectrum

E UT Attenuator

Analyzer

The bandwidth of the
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Electromagnetic Compatibility
General Dynamics Intentional Radiators
ES520 CFR Title 47, Part 15.407 Subpart E

Span 30 MHz|
#Res BW 200 kHz #VBW 1 MHz Sweep 1 ms (601 pts)

Occupied Bandwidth Coc BW % Pr 99.00 %
16.7045 MHz xdB  -26.00 dB

Transmit Freq Error 4.099 kHz
x dB Bandwidth 24.344 NHz

Plot 1. 26 dB Occupied Bandwidth, Low Channel

Span 30 MHz|
#Res BW 200 kHz #VBW 1 MHz Sweep 1 ms (601 pts)

Occupied Bandwidth Cec BW % Pwr 99.00 %
16.7106 MHz xdB  -26.00dB

Transmit Freq Error -44.427 kHz
x dB Bandwidth 24.960 VHz

Plot 2. 26 dB Occupied Bandwidth, Mid Channel

flent 01:38:11 Jul 21, 2015

o
LA

g

Atten 10 dB

Span 30 MHz|
#VBW 1 MHz Sweep 1 ms (601 pts)

Occupied Bandwidth Cec BW % Pwr 99.00 %
16.7033 MHz xdB  -26.00dB

Transmit Freq Error 14.762 kHz
x dB Bandwidth 23.400 VHz

Plot 3. 26 dB Occupied Bandwidth, High Channel
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General Dynamics
ES520

Electromagnetic Compatibility

Intentional Radiators

CFR Title 47, Part 15.407 Subpart E

Electromagnetic Compatibility Criteria for Intentional Radiators

815. 407(a)(3) Maximum Conducted Output Power

Test Requirements: 815.407(a)(3): For the band 5.725-5.85 GHz, the maximum conducted output power over the

frequency band of operation shall not exceed 1 W.

If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi. However, fixed point-to-
point U-NII devices operating in this band may employ transmitting antennas with directional
gain greater than 6 dBi without any corresponding reduction in transmitter conducted power.

Test Procedure: The EUT was connected to a spectrum analyzer through a cable and attenuator. Measurements
were taken with the EUT set to transmit continuously on its low, mid, and high channels. Its
power was measured according to measurement method SA-1, as described in 789033 D02

General UNII Test Procedures v01.

Test Results: The EUT as tested is compliant with the requirements of this section.
Test Engineer(s): Surinder Singh
Test Date(s): 07/20/15

Spectrum

E UT Attenuator

Analyzer
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Electromagnetic Compatibility
General Dynamics Intentional Radiators
ES520 CFR Title 47, Part 15.407 Subpart E

Agilent 01:30:50 Jul 21, 2015 R T

Atten 20 dB

e e

Span 30 MHz|
#VBW 8 MHz Sweep 1 ms (601 pts)

Channel Fower Fower Spectral Censity

18.12 dBm /20.0000 MHz -54.89 dBm/Hz

Plot 4. Maximum Conducted Output Power, Low Channel

Atten 10 dB

1

Center 5.785 00 GHz Span 30 MHz|
#Res BW 1 MHz #VBW 8 MHz Sweep 1 ms (601 pts)

Channel Fower Fower Spectral Censity

18.05 dBm /20.0000 MHz -54.96 dBm/Hz

Plot 5. Maximum Conducted Output Power, Mid Channel

Plot 6. Maximum Conducted Output Power, High Channel
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