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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
dBuVv/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
V/im Volts per meter
VCP Vertical Coupling Plane
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A. Purpose of Test

An EMC evaluation was performed to determine compliance of the Amimon AMN41012, 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
AMN41012. Amimon should retain a copy of this document which should be kept on file for at least two years
after the manufacturing of the AMN41012, 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, §15.407, in accordance with Amimon, purchase order number 18000496. All tests were conducted
using measurement procedure ANSI C63.10-2013

FCC Reference Description Results
§15.203 Antenna Requirement Compliant
§15.403(i) 26 dB Bandwidth Compliant
§15.407 (a)(3) Maximum Conducted Output Power Compliant
§15.407 (a)(3) Maximum Power Spectral Density Compliant
8§15.407 (b)(4)& (6-7) Undesirable Emissions Compliant
§15.407(b)(6) Conducted Emission Limits Compliant
§15.407(e) 6 dB Bandwidth Compliant
§15.407(f) RF Exposure Compliant

Table 1. Executive Summary of EMC Part 15.407 ComplianceTesting
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A. Overview

Eurofins MET Labs, Inc. was contracted by Amimon to perform testing on the AMN41012, under Amimon’s
purchase order number 18000496.

This document describes the test setups, test methods, required test equipment, and the test limit criteria used to
perform compliance testing of the Amimon AMN41012.

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

Model(s) Tested: | AMN41012

Model(s) Covered: | AMN41012

Primary Power: 5 VDC, module only

FCC ID: VQSAMN41012

EUT Type of Modulations: OFDM, 64QAM, 16QAM

Specifications: | Equipment Code: NI

Peak RF Output Power: | 28.6 dBm

EUT Frequency Ranges: | 5755-5795 MHz

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

Temperature: 15-35° C

Environmental

. e Ao
Test Conditions: Relative Humidity: 30-60%

Barometric Pressure: 860-1060 mbar

Evaluated by: | Donald Salguero

Report Date(s): | January 9, 2020

Table 2. EUT Summary

MET Report: EMC101258B-FCC407 UNII 3 Rev. 6 © 2020, Eurofins MET Labs, Inc. Page 4 of 52



<& eurofins

MET Labs

Electromagnetic Compatibility
Equipment Configuration

AMN41012 CFR Title 47, Part 15.407 Subpart E

References

CFR 47, Part 15, Subpart E | Unlicensed National Information Infrastructure Devices (UNII)

Methods and Measurements of Radio-Noise Emissions from Low-Voltage

AN G AT Electrical And Electronic Equipment in the Range of 9 kHz to 40 GHz

General Requirements for the Competence of Testing and Calibration

ISO/IEC 17025:2017 Laboratories

ANSI C63.10-2013 American National Standard for Testing Unlicensed Wireless Devices

789033 D02 General UNII
Test Procedures New Rules
v02r01

Guidelines for Compliance Testing of Unlicensed National Information
Infrastructure (U-NII) Devices Part 15, Subpart E

662911 D01 Multiple

Transmitter Output vO2r01 Emissions Testing of Transmitters with Multiple Outputs in the Same Band

Table 3. References

Test Site

All testing was performed at Eurofins MET Labs, Inc., 914 West Patapsco Avenue, 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 Eurofins MET Labs.

Description of Test Sample

The Amimon AMNA41012, Equipment Under Test (EUT), is a wireless HD Video system at 5GHz with zero-
latency. It consists of 2 companion devices:

VSU- Video Source Unit

VDU - Video Display Unit.

VSU receives a Video signal from an external source and up-mixes it using a proprietary protocol to 5GHz similar
to IEEE802.11 a/n.

MET Report: EMC101258B-FCC407 UNII 3 Rev. 6 © 2020, Eurofins MET Labs, Inc. Page 5 of 52
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Radiated Emmissions (as modules)

uut Spectrum
Analyzer
(with 10 dB internal
DL1 O — Attenuation)
pLoO4——
uut o 4 Spectrum
DL3 v Analyzer
DL20 Y (with 10 dB internal
DL1OH Attenuation)
pLoo4——
Conducted Emmissions
1dB cable UFL to SMA | Spectrum
Analyzer
uuT 0110l j (with 10 dB intemal
— Attenuation)
DLO { ATT 1098 I—-O
513 O 1dB cable UFL to sma | Spectrum
Analyzer
GUT 3::12 g — j (with 10 dB internal
— Attenuation)
DLO { AT 108 I—-O

Figure 1. Block Diagram of Test Configuration

E. Equipment Configuration

The EUT was set up as outlined in Figure 1, Block Diagram of Test Setup. All cards, racks, etc., incorporated as
part of the EUT is included in the following list.

Ref. ID Slot # Name / Description Model Number Part Number | Serial Number | Rev. #
AMN41012 Draco TX (2 or 4 TX AMN41012
ports)
WSS002 2dBi omni dipole WSS002
Antenna
RFDPA151 5dBi omni dipole
300 Antenna RFDPA151300

Table 4. Equipment Configuration

Tested configurations:

MIMO 2x2 with 2dBi antennas
MIMO 2x2 with 5dBi antennas
MIMO 4x4 with 2dBi antennas
MIMO 4x4 with 5dBi antennas

MET Report: EMC101258B-FCC407 UNII 3 Rev. 6
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F. Support Equipment

Support equipment necessary for the operation and testing of the EUT is included in the following list.

Ref. ID Name / Description Manufacturer

Model Number

*Customer Supplied
Calibration Data

1dB cable UFL to RP-SMA

5V AC adapter

HDMI cables

Draco Tx Balcony

Draco Rx Balcony

Video generator

screen

12V AC adapter

USB cables (long and short)

Debug board TX

Debug board RX

Laptop

SMA to RP-SMA adapters

The ‘Customer Supplied Calibration Data’ column will be marked as either not applicable, not available, or will contain the calibration date supplied by

the customer.

Table 5. Support Equipment

G. Ports and Cabling Information
L Max . L
Cable Description or reason Length as Shielded? | Termination Box ID &
REE LD R ST for no cable Qty tested (m) Le(nmg)th (Y/N) Port Name
UFL connectors for RF ports 2
! 35,56 2 TX configuration
UFL connectors for RF ports 4
! 35, 6, J3, 34 4 TX configuration
’ 2 Board to board interface
connector (to balcony)
3 J1 Debug connector
4 Balcony board connecting to J2
5 UFL to RP-SMA cables Zfr 10cm
6 Debug board connecting to J1

Table 6. Ports and Cabling Information
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H.

Mode of Operation

The devices can be set to TechMode and the RF signal is simulated internally or for the VSU, a video source can
be used when an additional digital board is used.

The VSU has a duty cycle slightly lower than 98%.

For radiated emissions the devices will be tested as modules.

For conducted measurements and DFS it is suggested to use with the balcony board to enable use of video and
ease of testing.

TECH mode is enabled by simple GUI provided by AMIMON's ‘AppCom' Tool or TechTool.

The tool enables setting the EUT to Transmit or Receive modes. It controls the center channel frequency, the
operating channel bandwidth, and the TX channel power.

A complete description of operation is detailed in 'How to use AppCom Regulation control.doc' file

Method of Monitoring EUT Operation

Feedback from the debug window can provide information on device performance
All other parameters will be measured by RF equipment

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.
Disposition of EUT

The test sample including all support equipment submitted to the Electro-Magnetic Compatibility Lab for testing
was returned to Amimon upon completion of testing.
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Electromagnetic Compatibility Criteria for Intentional Radiators
8 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. EUT uses unique type of connector.
Name / Description Model Number
2dBi omni dipole Antenna WSS002
5dBi omni dipole Antenna RFDPA151300

Table 7. Antenna List

Test Engineer(s): Donald Salguero

Test Date(s): March 6, 2019
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§ 15. 403(i)

Test Requirements:

Test Procedure:

Test Results

Test Engineer(s):

26 dB Bandwidth

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.

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. The bandwidth of the
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.

The 26 dB Bandwidth was compliant with the requirements of this section.

Donald Salguero

Test Date(s): July 2, 2019
EUT Attenuator Spectrum
Analyzer
Center Frequency | Chain | 26dB Bandiwdth (MHz) | 99% Bandwidth (MHZz)
cO 39.437 37.4544
cl 39.503 37.6019
5755
c2 39.415 37.5470
c3 39.263 37.5286
c0 39.350 37.4498
£795 cl 39.358 37.5038
c2 39.287 37.6116
c3 39.445 37.5516

Table 8. Occupied Bandwidth, Test Results
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i Agilent R T
#Atten 20 dB

QAT AR I AVRR RN A TR A

>

Mw\mww

Stop 5.785 0 CHz
j##Res BW 510 kHz VBW 1.5 MHz Sweep 1 ms (601 pts)

Occupied Bandwidth Occ BW % Pwr 99.00%
37.4544 MHz xdB  -2600dB

Transmit Freq Error 18.607 kHz
xdB Bandwidth 39.437 VHz

Plot 1. 26 dB Occupied Bandwidth, 40M, 5755 MHz
it Agilent R T

#Atten 20 dB

BRI AN AN AT e A A AP ARl

Stop 5.825 0 CHz
VBW 1.5 MHz Sweep 1 ms (601 pts)

Occupied Bandwidth Occ BW 9% Pwr 99.00%
37.4498 MHz »dB  -26.00dB

Transmit Freq Error 53.250 kHz
x dB Bandwidth 39.350 MHz

Plot 2. 26 dB Occupied Bandwidth, 40M, 5795 MHz
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Duty Cycle

Test Procedure:

Test Engineer:

The EUT was connected to a spectrum analyzer and was ran at maximum achievable duty cycle
for all modes. The duty cycle was measured in accordance with section 12.2 of ANSI C63.10-

2013.

Donald Salguero

Test Date: January 2, 2019
Mode On Time (ms) Period (ms) Duty Cycle (%) DCCEF (dB) 1/T Minimum VBW (Hz)
40MHz 16.25 16.62 97.77 0.1 60
i Agilent  07:55:18 Jan 9, 2020 R T

Ref -10 dBm

#Atten 0 dB

Time
Time
Time
Time

VBW 3 MHz

5.75 ms
16.25 ms
5.75ms
16.62 ms

Plot 3. Duty Cycle

Span 0 Hz
Sweep 25 ms (401 pts)

Amplitude

-22.83 dBm

2.143dB

-22.83 dBm

-1.35dB
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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. The
multiple outputs are un-correlated. Its power was measured according to measurement method

SA-2, as described in 789033 D02 General UNII Test Procedures v02r01.

Test Results: The EUT as tested is compliant with the requirements of this section.
Test Engineer(s): Donald Salguero
Test Date(s): January 3, 2019
EUT Attenuator Spectrum
Analyzer
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Center Duty - Cond. - .
Frequency | Portl Port 2 (c?;m) Cycle 8%'3 Power (Ia'énn']t) I\/I(ZTSg)m
(MHz) (dB) (dBm)
5755 26.04 24.86 28.5 0.1 2 28.6 30 -14
5795 25.9 24.35 28.204 0.1 2 28.304 30 -1.696
Table 9. Conducted Power, MIMO 2x2 - 2dBi Configuration, Test Results
Center Duty . Cond. o .
Frequency | Portl Port 2 (ggm) Cycle ((323 Power (Iag]n']t) M(Zg)m
(MHz) (dB) (dBm)
5755 26.04 24.86 28.5 0.1 5 28.6 30 -1.4
5795 25.9 24.35 28.204 0.1 5 28.304 30 -1.696
Table 10. Conducted Power, MIMO 2x2 - 5dBi Configuration, Test Results
Center Duty . Cond. - .
Frequency | Port1 | Port2 | Port3 | Port4 ((?Il?im) Cycle 823 Power (Iagnr:) I\/I(gg;)ln
(MH2) (dB) (dBm)
5755 20.12 | 20.63 | 21.29 | 20.92 | 26.781 0.1 2 26.881 30 -3.119
5795 2154 | 21.42 | 22.11 | 21.39 | 27.646 0.1 2 27.746 30 -2.254
Table 11. Conducted Power, MIMO 4x4 - 2dBi Configuration, Test Results
Center Duty . Cond. - .
Frequency | Portl | Port2 | Port3 | Port4 (ggm) Cycle (Céglr; Power (Iagnr#) I\/I(zg)ln
(MHz) (dB) (dBm)
5755 20.12 | 20.63 | 21.29 | 20.92 | 26.781 0.1 5 26.881 30 -3.119
5795 2154 | 21.42 | 22.11 | 21.39 | 27.646 0.1 5 27.746 30 -2.254

Table 12. Conducted Power, MIMO 4x4 - 5dBi Configuration, Test Results
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Agilenf  13:11:37 Jan 31,2019 R T

Atten 20 dB

Span 60 MHz
#VBW 3 MHz Sweep 4.08 ms (401 pts)

Channel Power Power Spectral Density

26.04 dBm/40.0000 MHz -49.98 dBm/Hz

Aglient  13:09:20 Jan 31,2019 R T

Span 60 MHz
#VBW 3 MHz Sweep 4.08 ms (401 pts)

Cha