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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

dBuv 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

pH microhenry

u microfarad

us microseconds

NEBS Network Equipment-Building System
PRF Pulse Repetition Frequency

RF Radio Frequency

RMS Root-Mean-Square

TWT Traveling Wave Tube

Vim 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 Ubiquiti Networks Rocket M5, with the
requirements for Digital Devices and Intentional Radiators. All references are to the most current version. The
following data is presented in support of the Certification of the Rocket M5. Ubiquiti Networks should retain a
copy of this document which should be kept on file for at least two years after the manufacturing of the Rocket
M5, has been permanently discontinued.

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

accordance with Ubiquiti Networks, purchase order number US100119. All tests were conducted using
measurement procedure ANSI C63.4-2003.

Description Status
Conducted Emission Limits for a Class B Digital Device Compliant
Occupied Bandwidth Compliant
RF Output Power Compliant
Peak Excursion Compliant
Radiated Spurious Emissions Compliant
Emissions at Restricted Band Compliant
Conducted Spurious Emissions Compliant
Power Spectral Density Compliant
MET Report: EMCS82987-IND © 2011, MET Laboratories, Inc. Page 2 of 111
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II. Equipment Configuration
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A. Overview

MET Laboratories, Inc. was contracted by Ubiquiti Networks to perform testing on the Rocket M5, under Ubiquiti
Networks’s purchase order number US100119.

This document describes the test setups, test methods, required test equipment, and the test limit criteria used to
perform compliance testing of the Ubiquiti Networks, Rocket M5.

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

Model(s) Tested:

Rocket M5

Model(s) Covered:

Rocket M5

EUT
Specifications:

Primary Power: 120 VAC, 60 Hz

Type of Modulations:

OFDM

Peak RF Output Power:

a Mode: 13.57 dBm
HT10: 13.58 dBm
HT20: 13.54 dBm
HT40: 12.94 dBm

EUT Frequency Ranges:

5835 — 5865 MHz

Occupied Bandwidth:

a Mode: 16.51 MHz
HT10: 8.89 MHz
HT20: 17.73 MHz
HT40: 36.43 MHz

Antenna Type:

20 dBi Panel, 32 dBi Dish

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:

Manasi Bhandiwad

Report Date(s):

April 27, 2011

Table 1. EUT Summary Table
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B. References

CFR 47, Part 15, Subpart C

Federal Communication Commission, Code of Federal Regulations, Title 47,
Part 15: General Rules and Regulations, Allocation, Assignment, and Use of
Radio Frequencies

CFR 47, Part 15, Subpart B

Electromagnetic Compatibility: Criteria for Radio Frequency Devices

CFR 47, Part 15, Subpart E

Unlicensed National Information Infrastructure Devices (UNII)

ANSI C63.4:2003

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

ANSI/NCSL Z540-1-1994

Calibration Laboratories and Measuring and Test Equipment - General
Requirements

ANSI/ISO/IEC 17025:2000

General Requirements for the Competence of Testing and Calibration
Laboratories

ANSI C63.10-2009

American National Standard for Testing Unlicensed Wireless Devices

Table 2. References

C. 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.

D. Description of Test Sample

The Ubiquiti Networks Rocket M5, Equipment Under Test (EUT), is a 5 GHz Hi Power 2x2 MIMO.

Photograph 1. Ubiquiti Networks Rocket M5
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EUT
C
1
2 Laptop
B
POE
Injector
7’ N N
7/ N
/ \
/ \
/ \

!

| 120-230VAC |

| 50/60Hz |
[

Figure 1. Block Diagram of Test Configuration
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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 Name / Description Model Number Serial Number
A Rocket M5 M5L CA-F121043
B Power Supply UBI-POE-24-1 1012-0000484

Table 3. Equipment Configuration

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 Serial Number

C Laptop Dell Vostro 1510 4953929473
Table 4. Support Equipment
G. Ports and Cabling Information

Cable Description or Length | Shielded? | Termination Box ID

Ref. ID | Portname on EUT reason for no cable Qty. (m) (Y/N) & Port ID

1 Rocket M5 - Main Ethernet 1 10 Y PSU - POE port

1 PSU - POE Ethernet 1 10 Y LocoMS5 - Main

2 PSU - LAN Ethernet 1 10 Y Laptop

3 AC port AC Cable 1 0.5 Y 100-240VAC Source

Table 5. Ports and Cabling Information
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H. Mode of Operation
Transmit 6-54Mbps at 5 GHz.
l. Method of Monitoring EUT Operation

IP connectivity is maintained with the EUT. If IP connectivity is lost, EUT connectivity shall be re-established
upon power up or re-boot.

J. 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.
K. Disposition of EUT

The test sample including all support equipment submitted to the Electro-Magnetic Compatibility Lab for testing
was returned to Ubiquiti Networks upon completion of testing.

MET Report: EMCS82987-IND © 2011, MET Laboratories, Inc. Page 8 of 111
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[11. Electromagnetic Compatibility Criteria
for Intentional Radiators
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Electromagnetic Compatibility Criteria for Intentional Radiators

Conducted Emissions Limits

Test Requirement(s):

Test Procedure:

Test Results:

Test Engineer(s):

Test Date(s):

For an intentional radiator that is designed to be connected to the public utility (AC) power ling,
the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kHz to 30MHz, shall not exceed the limits in the following
table, as measured using a 50 puH/50 Q line impedance stabilization network (LISN).
Compliance with the provisions of this paragraph shall be based on the measurement of the
radio frequency voltage between each power line and ground at the power terminal. The lower
limit applies at the boundary between the frequency ranges.

Frequency range Conducted Limit (dBuV)
(MHz) Quasi-Peak Average
*0.15- 0.45 66 - 56 56 - 46
0.45-0.5 56 46
0.5-30 60 50

Table 6. Conducted Limits for Intentional Radiators

The EUT was placed on a 0.8 m-high wooden table inside a screen room. The EUT was
situated such that the back of the EUT was 0.4 m from one wall of the vertical ground plane,
and the remaining sides of the EUT were no closer than 0.8 m from any other conductive
surface. The EUT was powered from a 50 Q/50 puH Line Impedance Stabilization Network
(LISN). The EMC receiver scanned the frequency range from 150 kHz to 30 MHz. Conducted
Emissions measurements were made in accordance with ANSI C63.4-2003 "Methods and
Measurements of Radio-Noise Emissions from Low-Voltage Electrical and Electronic
Equipment in the Range of 9kHz to 40 GHz". The measurements were performed over the
frequency range of 0.15 MHz to 30 MHz using a 50 Q/50 uH LISN as the input transducer to an
EMC/field intensity meter. For the purpose of this testing, the transmitter was turned on. Scans
were performed with the transmitter on.

The EUT was compliant with this requirement. Measured emissions were below applicable
limits.

Manasi Bhandiwad

01/14/11
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Conducted Emissions Test Results

Uncorrected - Uncorrected L .
Frequenc Meter Cable Corrected Limit Margin Meter Cable Corrected Limit | Margin
I\(/]IH y Readi Loss Measurement | (dBuV) dB 9 p Reading Loss Measurement | (dBuV) (dB)
(MH2) eading (dB) @uv)Qp | op | @B)Q (dBuv) @) | @Bu)AVG | AVG | AVG
(dBuV) QP Avg,
0.167625 50.28 0 50.28 65.08 -14.8 33.08 0 33.08 55.08 -22
0.1828 49.49 0 49.49 64.36 | -14.87 35.07 0 35.07 54.36 | -19.29
0.208525 46.65 0.01 46.66 63.26 -16.6 33.2 0.01 33.21 53.26 | -20.05
0.22935 37.37 0.03 374 62.47 | -25.07 25.15 0.03 25.18 52.47 | -27.29
2.1325 37.01 0.16 37.17 56 -18.83 29.94 0.16 30.1 46 -15.9
28.675 33.54 0.68 34.22 60 -25.78 27.47 0.68 28.15 50 -21.85

Table 7. Conducted Emissions - Voltage, Phase Line, A-Mode Low Channel

Job Number 82987, Ubiquiti Networks, M35,
Conducted Emissions Yoltage, Phase , A-Mode, LowCH

Corrected Data Limit1: CEY Class B QP Limit

Limit2: CEY Class B AVG Limit

A

& _'\\\ |

S04

40-

30+

204

Amplitude Units, Select Unit

-10 T T 1
0.15 1 10 30

Frequency {MHz)

Plot 1. Conducted Emission, Phase Line Plot, A-Mode Low Channel

MET Report: EMCS82987-IND © 2011, MET Laboratories, Inc. Page 11 of 111
DOC-EMC702 6/18/2009



CIMET,

Ubiquiti Networks

Rocket M5

Electromagnetic Compatibility
Intentional Radiators
Digital Devices & Intentional Radiators

Conducted Emissions Test Results

Uncorrected Uncorrected
Frequenc Meter Cable Corrected Limit Margin Meter Cable Corrected Limit | Margin
I\(/]IH y Readi Loss Measurement | (dBuV) dB 9 p Reading Loss Measurement | (dBuV) (dB)
(MHz) oo | @ | (@uver | o @B)QP | Buv) (@B) | (BUV)AVG | AVG | AVG
Avg.

0.180624 50.49 0 50.49 64.46 | -13.97 36.36 0 36.36 5446 | -18.1
0.20825 47.19 0.01 47.2 63.28 | -16.08 33.06 0.01 33.07 53.28 | -20.21
0.3735 44.69 0.02 44,71 58.42 | -13.71 36.6 0.02 36.62 48.42 | -11.8
1.7175 36.11 0.14 36.25 56 -19.75 28.36 0.14 28.5 46 -17.5

4.92 34.28 0.29 34.57 56 -21.43 27.23 0.29 27.52 46 -18.48
28.675 34.45 0.68 35.13 60 -24.87 27.64 0.68 28.32 50 -21.68

Table 8. Conducted Emissions - Voltage, Neutral Line, A-Mode Low Channel

Amplitude Units, Select Unit

-10

Job Number 2987, Ubiquiti Networks, M5,

Conducted Emissions Yoltage, Neutral Line, A-Mode, LowCH

Corrected Data

Limit2: CEY Class B AVG Limit

Limit1: CEY Class B QP Limit

A

S04

40-

30+

204

&0 _\H\

0.15

Frequency {MHz)

30

Plot 2. Conducted Emission, Neutral Line Plot, A-Mode Low Channel
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Conducted Emissions Test Setup Photo

Photograph 2. Conducted Emissions, Test Setup
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Electromagnetic Compatibility Criteria for Intentional Radiators

6 dB and 99% Bandwidth

Test Requirements: Operation under the provisions of this section is limited to frequency hopping and digitally
modulated intentional radiators that comply with the following provisions:

. The minimum 6dB bandwidth shall be at least 500 kHz.

Test Procedure:
6 dB Occupied Bandwidth:
The transmitter was on and transmitting at the highest output power. The bandwidth of the
fundamental frequency was measured with the spectrum analyzer using a RBW approximately
1% of the total emission bandwidth, VBW > RBW. The 6 dB Bandwidth was measured and
recorded. The measurements were performed on the low, mid and high channels. Peak detector
was used.

99% Occupied Bandwidth:

The transmitter was on and transmitting at the highest output power. The bandwidth of the

fundamental frequency was measured with the spectrum analyzer using a RBW approximately

1% of the span, VBW > RBW. The 99% Bandwidth was measured and recorded. The

measurements were performed on the low, mid and high channels. Sample detector was used.
Test Results The EUT was compliant with this requirement.

The 6 dB and 99% Bandwidth was determined from the plots on the following pages.

Test Engineer(s): Manasi Bhandiwad

Test Date(s): 03/22/11

Spectrum
Analyzer

E U T Attenuator

Figure 2. Block Diagram, Occupied Bandwidth Test Setup
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Occupied Bandwidth Test Results

Occupied Bandwidth MHz
Carrier Frequency Chl Cho
Mode Channel (MHz) MHz MH:z
99% 6dB 99% 6dB
Low 5835 16.51 16.42
a Mid 5850 16.50 16.39 N/A N/A
High 5865 16.49 16.51
Low 5835 8.94 8.89 8.89 8.65
HT10 Mid 5850 8.94 8.81 8.95 8.91
High 5865 8.88 8.86 8.86 8.82
Low 5835 17.74 17.66 17.76 17.70
HT20 Mid 5850 17.80 17.73 17.71 17.75
High 5865 17.69 17.6 17.72 17.73
HT40 - 5850 36.21 36.43 36.23 36.35

Table 9. Occupied Bandwidth, Test Results
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6 dB Occupied Bandwidth Test Results, HT10, CHO

L 01:05:58 Mar 23, 2011
(ChO, HT10 mode, Low Ch, 6dB
Ref 13 dBm Atten 10 dB

SEEec

LCELS

Span 20 MHz
#VBW 300 kHz Sweep 1.92 ms (601 pts)

Occupied Bandwidth Qcc BW % Pur 99.00 %
8.8380 MHz xdB  -6.00dB

Transmit Freq Error 113.106 kHz
x dB Bandwidth 8.652 VHz*

Plot 3. 6 dB Occupied Bandwidth, Low Channel, HT10, CHO

Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.92 ms (601 pts)

Occupied Bandwidth Ccc BW % Pur 99.00 %
8.9648 MHz xdB  -6.00dB

Transmit Freq Error 96.830 kHz
x dB Bandwidth 8.906 MHz*

Plot 4. 6 dB Occupied Bandwidth, Mid Channel, HT10, CHO

'ChO, HT10 mode, High Ch, 6dB
Ref 13 dBm Atten 10 dB

Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.92 ms (601 pts)

Occupied Bandwidth Oce BW % Pwr 99.00 %
8.8818 MHz xd8  -6.00dB

Transmit Freq Error 122.398 kHz
x dB Bandwidth 8.824 VHz*

Plot 5. 6 dB Occupied Bandwidth, High Channel, HT10, CHO
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6 dB Occupied Bandwidth Test Results, HT20, CHO

(ChO, HT20 mode, Low Ch, 6dB
Ref 13 dBm Atten 10 dB

Span 30 MHz
#VBW 300 kHz Sweep 2.88 ms (601 pts)

Occupied Bandwidth Qcc BW % Pur 99.00 %
17.7177 MHz xdB  -6.00dB

Transmit Freq Error 75.611 kHz
x dB Bandwidth 17.703 MHz*

Plot 6. 6 dB Occupied Bandwidth, Low Channel, HT20, CHO

Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.88 ms (601 pts)

Atten 10 dB

Occupied Bandwidth Ccc BW % Pur 99.00 %
17.6534 MHz xdB  -6.00dB

Transmit Freq Error 76.253 kHz
x dB Bandwidth 17.756 MHz*

Plot 7. 6 dB Occupied Bandwidth, Mid Channel, HT20, CHO

IChO, HT20 mode, High Ch, 6dB
Ref 13 dBm Atten 10 dB

Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.88 ms (601 pts)

Occupied Bandwidth Oce BW % Pwr 99.00 %
17.7254 MHz xd8  -6.00dB

Transmit Freq Error 108.239 kHz
x dB Bandwidth 17.729 MHzZ*

Plot 8. 6 dB Occupied Bandwidth, High Channel, HT20, CHO
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6 dB Occupied Bandwidth Test Results, HT40, CHO

(ChO, HT40 mode, 6dB
Ref 13 dBm

#VBW 300 kHz

Occupied Bandwidth
36.2045 MHz

Transmit Freq Error 51.970 kHz
x dB Bandwidth 36.352 MHz*

Span 50 MHz
Sweep 4.8 ms (601 pts)

Qcc BW % Pwr 99.00 %
x dB -6.00 dB

Plot 9. 6 dB Occupied Bandwidth, HT40, CHO
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99% Occupied Bandwidth Test Results, HT10, CHO

L 01:04:36 Mar 23, 2011
(ChO, HT10 mode, Low Ch, 20dB

Ref 13 dBm Atten 10 dB

Span 20 MHz
#VBW 620 kHz Sweep 1.52 ms (601 pts)

Occupied Bandwidth Qcc BW % Pur 99.00 %
8.8997 MHz xdB  -20.00 dB

Transmit Freq Error 109.378 kHz
x dB Bandwidth 10.350 MHz*

Plot 10. 99% Occupied Bandwidth, Low Channel, HT10, CHO

3 Ag £ 01:02:59 Mar 23, 2011 R T
(ChO, HT10 mode, Vid Ch, 20dB

Atten 10 dB

Span 20 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.52 ms (601 pts)

Occupied Bandwidth Qcc BW % Pur 99.00 %
8.9543 MHz xdB  -20.00 dB

Transmit Freq Error 109.156 kHz
x dB Bandwidth 10.848 MHz*

Plot 11. 99% Occupied Bandwidth, Mid Channel, HT10, CHO

Atten 10 dB

"

Span 20 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.52 ms (601 pts)

Occupied Bandwidth Qcc BW % Pur 99.00 %
8.8685 MHz xdB  -20.00 dB

Transmit Freq Error 106.787 kHz
x dB Bandwidth 10.017 MHz*

Plot 12. 99% Occupied Bandwidth, High Channel, HT10, CHO
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99% Occupied Bandwidth Test Results, HT20, CHO

%% Agilent 01:00:57 Mar 23, 2011 R T
(ChO, HT20 mode, Low Ch, 20dB
Atten 10 dB

Span 30 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 1 ms (601 pts)

Occupied Bandwidth Ccc BW % Pur 99.00 %
17.7595 MHz xdB  -20.00 dB

Transmit Freq Error 70.047 kHz
x dB Bandwidth 18.822 MHz*

Plot 13. 99% Occupied Bandwidth, Low Channel, HT20, CHO

%% Agilent 01:01:33 Mar 23, 2011 R T
(ChO, HT20 mode, Vid Ch, 20dB
Ref 13 dBm Atten 10 dB

Span 30 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 1 ms (601 pts)

Occupied Bandwidth Occ BW % Pur 99.00 %
17.7133 MHz xdB  -20.00 dB

Transmit Freq Error 91.901 kHz
x dB Bandwidth 19.831 MHz*

Plot 14. 99% Occupied Bandwidth, Mid Channel, HT20, CHO

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

Occupied Bandwidth Qce BW % Pwr 99.00 %
17.7222 MHz xdB  -20.00 dB

Transmit Freq Error 106.115 kHz
x dB Bandwidth 18.556 MHz*

Plot 15. 99% Occupied Bandwidth, High Channel, HT20, CHO
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99% Occupied Bandwidth Test Results, HT40, CHO

i Agllent 01:08:15 Mar 23, 2011 R T
(ChO, HT40 mode, 20dB

Span 50 MHz
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1 ms (601 pts)

Occupied Bandwidth Cec BW % Pur 99.00 %
36.2361 MHz xdB  -20.00 dB

Transmit Freq Error 106.817 kHz
x dB Bandwidth 39.617 MHz*

Plot 16. 99% Occupied Bandwidth, HT40, CHO
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6 dB Occupied Bandwidth Test Results, a Mode, CH1

% Agilent 22:41:57 Mar 22, 2011 R T

#Atten 10 dB

Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.88 ms (601 pts)

Occupied Bandwidth Cec BW % Pur 99.00 %
16.3961 MHz xdB  -6.00dB

Transmit Freq Error 101.505 kHz
x dB Bandwidth 16.422 MHz*

Plot 17. 6 dB Occupied Bandwidth, Low Channel, a Mode, CH1

%% Agilent 22:41:37 Mar 22, 2011 R T
(Ch1l, a mode, Mid Ch, 6dB
#Atten 10 dB

Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.88 ms (601 pts)

Occupied Bandwidth Cec BW % Pur 99.00 %
16.4143 MHz xdB  -6.00dB

Transmit Freq Error 87.601 kHz
x dB Bandwidth 16.392 MHz*

Plot 18. 6 dB Occupied Bandwidth, Mid Channel, a Mode, CH1

#Atten 10 dB

Span 30 MHz
#VBW 300 kHz Sweep 2.88 ms (601 pts)

Occupied Bandwidth Cec BW % Pur 99.00 %
16.4994 MHz xdB  -6.00dB

Transmit Freq Error 53.122 kHz
x dB Bandwidth 16.509 MHz*

Plot 19. 6 dB Occupied Bandwidth, High Channel, a Mode, CH1
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6 dB Occupied Bandwidth Test Results, HT10, CH1

% Agilent 22:48:31 Mar 22, 2011 R T

#Atten 10 dB

Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.92 ms (601 pts)

Occupied Bandwidth Qe BW % Pwr 99.00 %
8.8764 MHz xdB  -6.00dB

Transmit Freq Error 97.578 kHz
x dB Bandwidth 8.897 VHz*

Plot 20. 6 dB Occupied Bandwidth, Low Channel, HT10, CH1

#f Agilent 22:48:16 Mar 22, 2011 R T
Ch1, HT10 mode, Vid Ch, 6dB
#Atten 10 dB

Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.92 ms (601 pts)

Occupied Bandwidth Ccc BW % Par 99.00 %
8.8409 MHz x dB -6.00 dB

Transmit Freq Error 83.918 kHz
x dB Bandwidth 8.814 VHz*

Plot 21. 6 dB Occupied Bandwidth, Mid Channel, HT10, CH1

#Atten 10 dB

WWW”\W%

Span 20 MHz
#VBW 300 kHz Sweep 1.92 ms (601 pts)

Occupied Bandwidth Occ BW % Pr 99.00 %
8.8868 MHz xdB  -6.00 dB

Transmit Freq Error 83.498 kHz
x dB Bandwidth 8.864 VHz*

Plot 22. 6 dB Occupied Bandwidth, High Channel, HT10, CH1
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6 dB Occupied Bandwidth Test Results, HT20, CH1

% Agilent 22:43:29 Mar 22, 2011 R T

#Atten 10 dB

Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.88 ms (601 pts)

Occupied Bandwidth Qe BW % Pwr 99.00 %
17.6214 MHz xdB  -6.00dB

Transmit Freq Error 87.832 kHz
x dB Bandwidth 17.664 MHz*

Plot 23. 6 dB Occupied Bandwidth, Low Channel, HT20, CH1

#i Agllent 22:45:34 Mar 22, 2011 R T
Ch1, HT20 mode, Vid Ch, 20dB
Ref 20 dBm #Atten 10 dB

Span 30 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 1 ms (601 pts)

Occupied Bandwidth e BW % Pur 99.00 %
17.8004 MHz xdB  -20.00 dB

Transmit Freq Error 42.365 kHz
x dB Bandwidth 19.487 MHz*

Plot 24. 99% Occupied Bandwidth, Mid Channel, HT20, CH1

Span 30 MHz
#VBW 300 kHz Sweep 2.88 ms (601 pts)

Occupied Bandwidth Cec BW % Pur 99.00 %
17.6579 MHz xdB  -6.00dB

Transmit Freq Error 122.710 kHz
x dB Bandwidth 17.600 MHz*

Plot 25. 6 dB Occupied Bandwidth, High Channel, HT20, CH1

MET Report: EMCS82987-IND © 2011, MET Laboratories, Inc. Page 24 of 111
DOC-EMC702 6/18/2009



CIMET,

Ubiquiti Networks

Electromagnetic Compatibility
Intentional Radiators

Rocket M5 Digital Devices & Intentional Radiators

6 dB Occupied Bandwidth Test Results, HT40, CH1

Agilent 22:49:02 Mar 22, 2011 R T
(Ch1, HT40 mode, 6dB

#Atten 10 dB

Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pts)

Occupied Bandwidth Cec BW % Pur 99.00 %
36.2123 MHz xdB  -6.00dB

Transmit Freq Error 74.101 kHz
x dB Bandwidth 36.431 MHz*

Plot 26. 6 dB Occupied Bandwidth, HT40, CH1
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99% Occupied Bandwidth Test Results, a Mode, CH1

% Agilent 22:36:38 Mar 22, 2011

#Atten 10 dB

Span 30 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 1 ms (601 pts)
Occupied Bandwidth

Occ BW % Pur 99.00 %
16.5066 MHz

xdB  -20.00 dB

Transmit Freq Error

97.779 kHz
x dB Bandwidth

17.082 MHz*

Plot 27. 99% Occupied Bandwidth, Low Channel, a Mode, CH1

i Agilent 22:37:10 Mar 22, 2011 R T
(Ch1l, a mode, Mid Ch, 20dB
Ref 20 dBm #Atten 10 dB
#Samp

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

Occ BW % Pur 99.00 %
16.5039 MHz

xdB  -20.00 dB

#Res BW 300 kHz

Transmit Freq Error
x dB Bandwidth

82.306 kHz
17.119 MHz*

Plot 28. 99% Occupied Bandwidth, Mid Channel, a Mode, CH1

#Atten 10 dB

WWWWWW%MW

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

Occ BW % Pur 99.00 %
16.4917 MHz

xdB  -20.00 dB

Transmit Freq Error

62.466 kHz
x dB Bandwidth

18.276 MHz*

Plot 29. 99% Occupied Bandwidth, High Channel, a Mode, CH1
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99% Occupied Bandwidth Test Results, HT10, CH1

% Agilent 22:46:36 Mar 22, 2011 R T

Span 20 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.52 ms (601 pts)

Occupied Bandwidth Qe BW % Pwr 99.00 %
8.9411 MHz xdB  -20.00 dB

Transmit Freq Error 103.237 kHz
x dB Bandwidth 9.816 MHz*

Plot 30. 99% Occupied Bandwidth, Low Channel, HT10, CH1

#f Agilent 22:46:56 Mar 22, 2011 R T
Ch1, HT10 mode, Vid Ch, 20dB
Ref 20 dBm #Atten 10 dB

Span 20 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.52 ms (601 pts)

Occupied Bandwidth Oce BW % Par 99.00 %
8.9419 MHz xdB  -20.00 dB

Transmit Freq Error 80.911 kHz
x dB Bandwidth 9.719 NHz*

Plot 31. 99% Occupied Bandwidth, Mid Channel, HT10, CH1

#Atten 10 dB

7 Wy

Span 20 MHz
#VBW 620 kHz Sweep 1.52 ms (601 pts)

Occupied Bandwidth Qce BW % Pwr 99.00 %
8.8867 MHz xdB  -20.00 dB

Transmit Freq Error 74.858 kHz
x dB Bandwidth 9.704 NHz*

Plot 32. 99% Occupied Bandwidth, High Channel, HT10, CH1
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99% Occupied Bandwidth Test Results, HT20, CH1

% Agilent 22:45:50 Mar 22, 2011 R T

Span 30 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 1 ms (601 pts)

Occupied Bandwidth Qe BW % Pwr 99.00 %
17.7453 MHz xdB  -20.00 dB

Transmit Freq Error 98.775 kHz
x dB Bandwidth 19.361 MHz*

Plot 33. 99% Occupied Bandwidth, Low Channel, HT20, CH1

% Agilent 22:43:50 Mar 22, 2011 R T
Ch1, HT20 mode, Vid Ch, 6dB
#Atten 10 dB

Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.88 ms (601 pts)

Occupied Bandwidth Cec BW % Pur 99.00 %
17.6826 MHz xdB  -6.00dB

Transmit Freq Error 99.054 kHz
x dB Bandwidth 17.733 MHz*

Plot 34. 6 dB Occupied Bandwidth, Mid Channel, HT20, CH1

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

Occupied Bandwidth Qce BW % Pwr 99.00 %
17.6793 MHz xdB  -20.00 dB

Transmit Freq Error 36.589 kHz
x dB Bandwidth 19.115 MHz*

Plot 35. 99% Occupied Bandwidth, High Channel, HT20, CH1
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99% Occupied Bandwidth Test Results, HT40, CH1

Agilent 22:50:02 Mar 22, 2011 R T
(Ch1, HT40 mode, 20dB

#Atten 10 dB

Span 50 MHz
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1 ms (601 pts)

Occupied Bandwidth Cec BW % Pur 99.00 %
36.2151 MHz xdB  -20.00 dB

Transmit Freq Error 105.227 kHz
x dB Bandwidth 38.270 MHz*

Plot 36. 99% Occupied Bandwidth, HT40, CH1
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Electromagnetic Compatibility Criteria for Intentional Radiators

Peak Power Output and Peak Excursion

Test Requirements: The maximum peak output power of the intentional radiator shall not exceed the following:
Digital Transmission Systems o
(MHz) Output Limit
5825-5875 36 dBm EIRP

Table 10. Output Power Requirements

Test Procedure: The EUT was connected to a Spectrum Analyzer. The power was measured on three channels.
Test Results: The EUT was compliant with the Peak Power Output limits.
Test Engineer(s): Manasi Bhandiwad
Test Date(s): 03/22/11
Spectrum

E U T Attenuator

Analyzer

Figure 3. Peak Power Output Test Setup
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RF Power Output Test Results

Peak Conducted Output Power dBm
Summed
Mode Carrier Frequency CHO CH1 Peak Output Limit Margin
Channel (MH?2z) dBm dBm Power dBm dBm
dBm
Low 5835 N/A 13.43 13.43 16 -2.57
a Mid 5850 N/A 13.51 13.51 16 -2.49
High 5865 N/A 13.57 13.57 16 -2.43
Low 5835 11.53 13.56 15.67 16 -0.33
HT10 Mid 5850 11.13 13.49 15.48 16 -0.52
High 5865 11.53 13.58 15.69 16 -0.31
Low 5835 11.44 13.47 15.58 16 -0.42
HT20 Mid 5850 11.64 13.24 15.52 16 -0.48
High 5865 11.48 13.54 15.64 16 -0.36
HT40 - 5850 11.36 12.94 15.23 16 -0.77

Table 11. RF Output Power, Test Results

The transmitter was connected directly to a spectrum analyzer through an attenuator. The power level was set to the
maximum level on the EUT. The RBW was set to 1 MHz and VBW was set to 3 MHz. The method of measurement

number from the FCC public notice DA 02-2138 was used.
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RF Output Power Test Results, HT10, CHO

i Agllent 23:35:46 Mar 23, 2011 R T
(ChO, HT10 mode, Low Ch

Atten 10 dB

Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Channel Fower Fower Spectral Censity

11.53 dBm /10.0000 MHz -58.47 dBm/Hz

Plot 37. Peak Output Power, Low Channel, HT10, CHO

%% Agilent 23:35:25 Mar 23, 2011 R T
(ChO, HT10 mode, Mid Ch
Ref 18 dBm Atten 10 dB

o™ ﬂ\

Span 20 MHz
#VBW 3 MHz Sweep 1 ms (601 pts)

Channel Fower Fower Spectral Censity

11.13 dBm /10.0000 MHz -58.87 dBm/Hz

Plot 38. Peak Output Power, Mid Channel, HT10, CHO

% Agilent 23:34:45 Mar 23, 2011 R T
(ChO, HT10 mode, High Ch
Atten 10 dB

Span 20 MHz
#VBW 3 MHz Sweep 1 ms (601 pts)

Channel Fower Fower Spectral Censity

11.53 dBm /10.0000 MHz -58.47 dBm/Hz

Plot 39. Peak Output Power, High Channel, HT10, CHO
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RF Output Power Test Results, HT20, CHO

i Agllent 23:23:20 Mar 23, 2011
(ChO, HT20 mode, Low Ch

Atten 10 dB

Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Channel Fower Fower Spectral Censity

11.44 dBm /20.0000 MHz -61.57 dBm/Hz

Plot 40. Peak Output Power, Low Channel, HT20, CHO

#f Agilent 23:23:48 Mar 23, 2011
(ChO, HT20 mode, Mid Ch

Ref 18 dBm Atten 10 dB
#Samp

Span 30 MHz

#VBW 3 MHz Sweep 1 ms (601 pts)

Channel Fower Fower Spectral Censity

11.64 dBm /20.0000 MHz -61.37 dBm/Hz

Plot 41. Peak Output Power, Mid Channel, HT20, CHO

% Agilent 23:33:40 Mar 23, 2011
(ChO, HT20 mode, High Ch

Atten 10 dB

Span 30 MHz

#VBW 3 MHz Sweep 1 ms (601 pts)

Channel Fower

Fower Spectral Censity

11.48 dBm /20.0000 MHz -61.53 dBm/Hz

Plot 42. Peak Output Power, High Channel, HT20, CHO
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RF Output Power Test Results, HT40, CHO

i Agllent 23:21:55 Mar 23, 2011 R T
IChO, HT40 mode

Atten 10 dB

Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Channel Fower Fower Spectral Censity

11.36 dBm /40.0000 MHz -64.66 dBm/Hz

Plot 43. Peak Output Power, HT40, CHO
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Agllent 22:55:31 Mar 23, 2011
(CH1,a mode, Low Ch

Atten 10 dB

T

Span 30 MHz
#VBW 3 MHz

Sweep 1 ms (601 pts)

Fower Spectral Censity
13.43 dBm /20.0000 MHz -59.58 dBm/Hz

Channel Fower

Plot 44. Peak Output Power, Low Channel, a Mode, CH1

© Agilent 22:56:19 Mar 23, 2011 R T
ICH1,a mode, Mid Ch

Ref 19 dBm Atten 10 dB

#Samp

Log

10

R

Span 30 MHz
#VBW 3 MHz Sweep 1 ms (601 pts)

Fower Spectral Censity
13.51 dBm/20.0000 MHz -59.50 dBm/Hz

Channel Fower

Plot 45. Peak Output Power, Mid Channel, a Mode, CH1

Agilent 22:56:42 Mar 23, 2011
(CH1,a mode, High Ch

Atten 10 dB

T

Span 30 MHz
#VBW 3 MHz

Sweep 1 ms (601 pts)

Fower Spectral Censity
13.57 dBm /20.0000 MHz -59.44 dBm/Hz

Channel Fower

Plot 46. Peak Output Power, High Channel, a Mode, CH1
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RF Output Power Test Results, HT10, CH1

Agilent 22:58:52 Mar 23, 2011 R T
(CH1,HT10 mode, Low Ch

Atten 10 dB

Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Channel Fower Fower Spectral Censity

13.56 dBm /10.0000 MHz -56.44 dBm/Hz

Plot 47. Peak Output Power, Low Channel, HT10, CH1

%% Agilent 22:59:35 Mar 23, 2011 R T
(CH1,HT10 mode, Mid Ch
Ref 19 dBm Atten 10 dB

o W

Span 20 MHz
#VBW 3 MHz Sweep 1 ms (601 pts)

Channel Fower Fower Spectral Censity

13.49 dBm /10.0000 MHz -56.51 dBm/Hz

Plot 48. Peak Output Power, Mid Channel, HT10, CH1

% Agilent 23:16:20 Mar 23, 2011 R T
(Ch1, HT10 mode, High Ch
Atten 10 dB

Span 20 MHz
#VBW 3 MHz Sweep 1 ms (601 pts)

Channel Fower Fower Spectral Censity

13.58 dBm /10.0000 MHz -56.42 dBm/Hz

Plot 49. Peak Output Power, High Channel, HT10, CH1
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RF Output Power Test Results, HT20, CH1

Agllent 22:58:16 Mar 23, 2011
(CH1,HT20 mode, Low Ch

Atten 10 dB

Span 30 MHz

#VBW 3 MHz Sweep 1 ms (601 pts)

Channel Fower

13.47 dBm /20.0000 MHz

Fower Spectral Censity

-59.54 dBm/Hz

Plot 50. Peak Output Power, Low Channel, HT20, CH1

#f Agilent 22:57:49 Mar 23, 2011
(CH1,HT20 mode, Mid Ch
Ref 19 dBm
#Samp
Log
10

Atten 10 dB

Span 30 MHz

#VBW 3 MHz Sweep 1 ms (601 pts)

Channel Fower

13.24 dBm /20.0000 MHz

Fower Spectral Censity

-59.77 dBm/Hz

Plot 51. Peak Output Power, Mid Channel, HT20, CH1

% Agilent 22:57:25 Mar 23, 2011
(CH1,HT20 mode, High Ch

Atten 10 dB

Span 30 MHz

#VBW 3 MHz Sweep 1 ms (601 pts)

Channel Fower

13.54 dBm /20.0000 MHz

Fower Spectral Censity

-59.47 dBm/Hz

Plot 52. Peak Output Power, High Channel, HT20, CH1
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RF Output Power Test Results, HT40, CH1

Agilent 23:18:40 Mar 23, 2011 R T
ICh1, HT40 mode

Atten 10 dB

Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Channel Fower Fower Spectral Censity

12.94 dBm /40.0000 MHz -63.08 dBm/Hz

Plot 53. Peak Output Power, HT40, CH1
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Electromagnetic Compatibility Criteria for Intentional Radiators

Peak Excursion Ratio

Test Requirements:

Test Procedure:

Test Results:

Test Engineer(s):

Test Date(s):

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the maximum conducted output power (measured as specified above) shall not
exceed 13 dB across any 1 MHz bandwidth or the emission bandwidth whichever is less.

The EUT was connected directly to the spectrum analyzer through an attenuator. The span was
set to view the entire emission bandwidth. Since method #1 of FCC public notice DA 02-2138
was used for peak conducted output transmit power, the second trace was created using method

#1.

Equipment was compliant with the peak excursion ratio limits.

Manasi Bhandiwad

03/22/11

EUT

Attenuator

Spectrum
Analyzer

Figure 4. Peak Excursion Ration Test Setup

Peak Excursion dB
Limit =13dB
Carrier Frequenc
Mode Chane (I\?IHZ) y CHO CH1
Low 5835 N/A 7.21
a Mid 5850 N/A 7.32
High 5865 N/A 7.04
Low 5835 7.70 8.10
HT10 Mid 5850 8.51 7.93
High 5865 8.43 9.35
Low 5835 7.01 7.00
HT20 Mid 5850 7.23 7.11
High 5865 8.33 7.55
HT40 - 5850 7.40 7.62
Table 12. Peak Excursion Ratio
MET Report: EMCS82987-IND © 2011, MET Laboratories, Inc. Page 39 of 111

DOC-EMC702 6/18/2009




1 1 I /
% M E T@ Electromagnetic Compatibility

Ubiquiti Networks Intentional Radiators
Rocket M5 Digital Devices & Intentional Radiators

Peak Excursion Ration Test Results, HT10, CHO

%% Agilent 01:19:37 Mar 23, 2011 R T
(ChO, HT10 mode, Low Ch A NMkrl 317 kHz
Atten 20 dB 7.699 dB

ﬂwmmwwwmmuwh%ﬂ

B ey MU NN S-S NS Lt

Center 5.835 000 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Plot 54. Peak Excursion, Low Channel, HT10, CHO

%% Agilent 01:20:33 Mar 23, 2011 R T
(ChO, HT10 mode, Vid Ch A NMKrl 483 kHz
Atten 20 dB 8.514 dB

WMWMMWMM\MMMMWWWWWWWW

M

Center 5.850 000 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

A Mkrl 200 kHz
8.437 dB

Center 5.865 000 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Plot 56. Peak Excursion, High Channel, HT10, CHO
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Peak Excursion Ration Test Results, HT20, CHO

Center 5.835 00 GHz
#Res BW 1 MHz

Span 20 MHz
#VBW 3 MHz Sweep 1 ms (601 pts)

Plot 57. Peak Excursion, Low Channel, HT20, CHO

#f Agilent 01:17:22 Mar 23, 2011
(ChO, HT20 mode, Vid Ch A NKrl 270 kHz
Ref 20 dBm Atten 10 dB
#Samp

7.232 dB
Log
10

Center 5.850 00 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Plot 58. Peak Excursion, Mid Channel, HT20, CHO

© Agilent 01:16:24 Mar 23, 2011
(ChO, HT20 mode, High Ch

A Nkrl 30 kHz
Atten 10 dB 8.336 dB

Center 5.865 00 GHz
#Res BW 1 MHz

Span 20 MHz
#VBW 3 MHz Sweep 1 ms (601 pts)

Plot 59. Peak Excursion, High Channel, HT20, CHO
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Peak Excursion Ration Test Results, HT40, CHO

i Agllent 01:10:26 Mar 23, 2011 R T
(ChO, HT40 mode A NKrl 470 kHz
Atten 10 dB 7.402 dB

Center 5.850 00 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Plot 60. Peak Excursion, HT40, CHO
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Peak Excursion Ration Test Results, a Mode, CH1

A Nkrl 70 kHz
Atten 20 dB 7.210 dB

SN N SY NSRRI | 11 VAR IO S PPROY 7 PRI S

e e e A P ST

Center 5.835 00 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Ch1l, a mode, Mid Ch A NMkrl 400 kHz
Ref 27 dBm 7.322 dB
ESE

Log

10

Center 5.850 00 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Plot 62. Peak Excursion, Mid Channel, a Mode, CH1

% Agilent 22:59:23 Mar 22, 2011 R T
Chl, a mode, High Ch A NMkrl 200 kHz
Atten 20 dB 7.044 dB

Center 5.865 00 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Plot 63. Peak Excursion, High Channel, a Mode, CH1

MET Report: EMCS82987-IND © 2011, MET Laboratories, Inc. Page 43 of 111
DOC-EMC702 6/18/2009



CIMET,

Ubiquiti Networks

Electromagnetic Compatibility

Intentional Radiators

Rocket M5 Digital Devices & Intentional Radiators
Peak Excursion Ration Test Results, HT10, CH1

Center 5.835 000 GHz
#Res BW 1 MHz

Span 10 MHz
#VBW 3 MHz Sweep 1 ms (601 pts)

Plot 64. Peak Excursion, Low Channel, HT10, CH1

i Agilent 23:09:38 Mar 22, 2011
(Ch1, HT10 mode, Vid Ch A Nkrl -233 kHz
Ref 27 dBm Atten 20 dB
#Samp

7.935 dB
Log
10

Center 5.850 000 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Plot 65. Peak Excursion, Mid Channel, HT10, CH1

© Agilenf 23:10:22 Mar 22, 2011
(Ch1, HT10 mode, High Ch

A Nkrl -50 kHz
Atten 20 dB 9.349 dB

Center 5.865 000 GHz
#Res BW 1 MHz

Span 10 MHz
#VBW 3 MHz Sweep 1 ms (601 pts)

Plot 66. Peak Excursion, High Channel, HT10, CH1
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Peak Excursion Ration Test Results, HT20, CH1

A Mkrl 200 kHz

7.006 dB

Center 5.835 00 GHz
#Res BW 1 MHz

Span 20 MHz
#VBW 3 MHz Sweep 1 ms (601 pts)

Plot 67. Peak Excursion, Low Channel, HT20, CH1

i Agilent 23:01:48 Mar 22, 2011
(Ch1, HT20 mode, Vid Ch A Nkrl -267 kHz
Ref 27 dBm Atten 20 dB
#Samp

7.109 dB
Log
10

AP Ay AN M Ny Ao

A "M—mew"ww\’\“\,w

Center 5.850 00 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Plot 68. Peak Excursion, Mid Channel, HT20, CH1

& Agilent 23:00:55 Mar 22, 2011
(Ch1, HT20 mode, High Ch

A Nkrl -200 kHz
Atten 20 dB 7.549 dB

Center 5.865 00 GHz
#Res BW 1 MHz

Span 20 MHz
#VBW 3 MHz Sweep 1 ms (601 pts)

Plot 69. Peak Excursion, High Channel, HT20, CH1
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Peak Excursion Ration Test Results, HT40, CH1

Agilent 22:54:56 Mar 22, 2011 R T
(Ch1, HT40 mode A NMkrl 930 kHz
Atten 20 dB

Center 5.850 00 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Plot 70. Peak Excursion, HT40, CH1

MET Report: EMCS82987-IND © 2011, MET Laboratories, Inc.
DOC-EMC702 6/18/2009

Page 46 of 111



& 1 1 I /

MET:
Ubiquiti Networks
Rocket M5

Electromagnetic Compatibility
Intentional Radiators
Digital Devices & Intentional Radiators

Electromagnetic Compatibility Criteria for Intentional Radiators

Radiated Spurious Emissions Requirements and Band Edge

Test Requirements:

Test Requirement(s):

Test Procedures:

Test Results:

Test Engineer(s):

Test Date(s):

Emissions outside the frequency band.

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. Attenuation below the general limits specified is not required. In
addition, radiated emissions which fall in the restricted bands, must also comply with the
radiated emission limits.

Except as provided elsewhere in this subpart, the emissions from an intentional radiator shall
not exceed the field strength levels specified in Table 13.

Frequency (MHz) Radiated Emission Limits
(dBuV) @ 3m
30 - 88 40.00
88 - 216 43.50
216 - 960 46.00
Above 960 54.00

Table 13. Radiated Emissions Limits

The transmitter was turned on. Measurements were performed of the low, mid and high
Channels. The EUT was rotated orthogonally through all three axes. Plots shown are corrected
for both antenna correction factor and distance and compared to a 3 m limit line.

The EUT was compliant with the Radiated Spurious Emission limits. In the 30 MHz — 1 GHz
range, the emissions on all the channels — low, mid, and high are over the limits. However, it
has been identified that these emissions which exceed the limits are digital emissions. This is
further evident from the 30 MHz — 1 GHz plots for the low, mid and high channel in the
receiver mode.

Manasi Bhandiwad

04/18/11
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Radiated Spurious Emissions Test Results, a Mode, Panel Antenna

Low Channel -a mocde
100
a0
g0
70

&0

- N

Amplitude (dBu¥/m})

30 127 224 321 418 515 612 709 806 903 1000

Frequency (MHZ)

Plot 71. Radiated Spurious Emissions, Low Channel, a Mode, 30 MHz — 1 GHz, Panel Antenna

Attenuation 20dB, Resolution dwidth 1 MHz, Yideo i 3 MHz, i Scale LOG 10 dB. a mode,
low channel

Corrected Data

Limit1: 15.247 AWG

90,99 4

80,99

70,99

&0,99

50,994

40,99

30,99

Amplitude Units, dBu¥,/m

20,99

10,99

0,93

-9.0,

1
1000 1600 2z00 2a00 3400 4000 4600 5200 5E00 6400 7000

Start Frequency: 1000MHz  Stop Frequency: 7000MHz

Plot 72. Radiated Spurious Emissions, Low Channel, a Mode, 1 GHz — 7 GHz, Panel Antenna

Att ion 0dB, luti idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. a mode, low
channel

Corrected Data

Limit1: 15.247 AWG

65,991

58.99

48,99
38,991

28,99

18,99

Amplitude Units, dBu¥,/m

-11.014

-21.01

-31.01
Fo00 8100 9200 10300 11400 12500 13600 14700 15800 16900 15000

Start Frequency: T000MHz  Stop Frequency: 18000MHz

Plot 73. Radiated Spurious Emissions, Low Channel, a Mode, 7 GHz — 18 GHz, Panel Antenna
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Att ion 0dB, luti dwidth 1 MHz, Yideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB. a Mode,
Low Channel
Correcten! Data Limit1: 15247 AWG

96,99

86,99

76,994
E 66,99
£
=
z
£ 56,39 s
5 M‘A\WN‘A«
E 46,99
p
<
Z 3693
=
=
< 26,599

16,59

6,99

-3.01

18000 20200 22400 24600 26800 29000 31200 33400 35600 7800 40000
Start Frequency: 18000MHz  Stop Frequency: 40000MHz

Plot 74. Radiated Spurious Emissions, Low Channel, a Mode, 18 GHz — 40 GHz, Panel Antenna

Mid channel- a mode
100
a0
80
70

B0

Amplitude {dBu¥/m)
w
=

30 127 224 3z1 418 515 6lz 709 806 03 1000

Frequency (MHz)

Plot 75. Radiated Spurious Emissions, Mid Channel, a Mode, 30 MHz — 1 GHz, Panel Antenna

Attenuation 20dB, Resolution dwidth 1 MHz, Yideo i 3 MHz, i Scale LOG 10 dB. a mode,
mid channel

Correcten! Data

Limit1: 15247 AWG

90,994
80,994
70,994

60,59

50,53 H

. L—A/\w«/’—/\<
20,99

20,93

10,59

Amplitude Units, dBu¥/m

0,994

-9.01
1000 1600 2200 2800 3400 4000 4600 5200 5800 6400 7000

Start Frequency: 1000MHz  Stop Frequency: 7000MHz

Plot 76. Radiated Spurious Emissions, Mid Channel, a Mode, 1 GHz — 7 GHz, Panel Antenna
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Attenuation 0dB, Resolution dwidth 1 MHz, Yideo i 3 MHz, i Scale LOG 10 dB. a mede, mid
channel

Correcten! Data

Limit1: 15247 AWG

68,99

58,991

48,994
38,99

28,99

15,99

.99

Amplitude Units, dBu¥/m

-1.01

-11.01

-21.01+

-31.01
7000 8100 9200 10300 11400 12500 13600 14700 15800 16900 18000

Start Frequency: 7000MHz  Stop Frequency: 18000MHz

Plot 77. Radiated Spurious Emissions, Mid Channel, a Mode, 7 GHz — 18 GHz, Panel Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, Video Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB., a Mode,
Mid Channel

Correcten! Data Limit1: 15247 AWG

96,991
86,991
76,994

66,59

56,99 I

"6‘99'WWJ At

36,994

Amplitude Units, dBu¥/m

26,99

16,59 |

6,99

-3.01
18000 20200 22400 24600 26800 29000 31200 33400 35600 7800 40000

Start Frequency: 18000MHz  Stop Frequency: 40000MHz

Plot 78. Radiated Spurious Emissions, Mid Channel, a Mode, 18 GHz — 40 GHz, Panel Antenna

High Channel- a mode
100
a0
80
70
B0

. B

40

Amplitude {dBu¥/m)

30 127 224 3z1 418 515 6lz 709 806 03 1000

Frequency (MHz)

Plot 79. Radiated Spurious Emissions, High Channel, a Mode, 30 MHz — 1 GHz, Panel Antenna
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Attenuation 20dB, Resolution dwidth 1 MHz, Yideo

3MHz,

high channel

Correcten! Data

90,99 4

80,994

70,994

60,59

Limit1: 15247 AWG

Scale LOG 10 dB. a mode,

|

50,99

40,99

30,994

Amplitude Units, dBu¥/m

20,99

10,59

0,994

-9.01

o

1000 1600 2200 2800 3400 4000 4600 5200 5800 6400 7000

Start Frequency: 1000MHz

Stop Frequency: F0DDMHz

Plot 80. Radiated Spurious Emissions, High Channel, a Mode, 1 GHz — 7 GHz, Panel Antenna

1 MHz, ¥ideo
channel

Correcten! Data

£5.99

58,991

dwidth 3 MHz, Amplitude Scale LOG 10 dB. a mode, high

Limit1: 15247 AWG

28,99

15,99

.99

Amplitude Units, dBu¥/m

-1.01

-11.01

-21.01+

-31.01

48,994
38,99

7000 8100 9200 10300 11400

Start Frequency: 7000MHz

12500

13600 14700

Stop Frequency: 18000MHz

15800

16900 18000

Plot 81. Radiated Spurious Emissions, High Channel, a Mode, 7 GHz — 18 GHz, Panel Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB., a Mode,

high Channel

Correcten! Data

96,991

86,991

76,994

66,59

56,99

Limit1: 15247 AWG

36,994

Amplitude Units, dBu¥/m

26,99

16,59 |

6,99

A
%‘gg_/v“\mw WW

-3.01
18000 20200 22400 24600 26800

Start Frequency: 18000MHz

29000

31200 33400

Stop Frequency: 40000MHz

35600

7800 40000

Plot 82. Radiated Spurious Emissions, High Channel, a Mode, 18 GHz — 40 GHz, Panel Antenna
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Radiated Spurious Emissions Test Results, HT10, Panel Antenna

Low channe;-ht10 mode
100
a0
g0
70

&0

- E

Amplitude (dBu¥/m})

30 127 224 321 418 515 612 709 806 903 1000

Frequency (MHZ)

Plot 83. Radiated Spurious Emissions, Low Channel, HT10, 30 MHz — 1 GHz, Panel Antenna

Attenuation 20dB, Resolution Bandwidth 1 MHz, Yideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht10 mode,|
low channel

Corrected Data

Limit1: 15.247 AWG

90,99 4

80,99
70,99
&0,99

50,994
40,99

30,99

Amplitude Units, dBu¥,/m

20,99

10,99

0,93

-9.0,

1
1000 1600 2z00 2a00 3400 4000 4600 5200 5E00 6400 7000

Start Frequency: 1000MHz  Stop Frequency: 7000MHz

Plot 84. Radiated Spurious Emissions, Low Channel, HT10, 1 GHz — 7 GHz, Panel Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht10 mode,
low channel

Corrected Data

Limit1: 15.247 AWG

65,991

58.99

48,99
38,994

28,99

18,99

Amplitude Units, dBu¥,/m

-11.014

-21.01

31

.01
Fo00 8100 9200 10300 11400 12500 13600 14700 15800 16900 15000

Start Frequency: T000MHz  Stop Frequency: 18000MHz

Plot 85. Radiated Spurious Emissions, Low Channel, HT10, 7 GHz — 18 GHz, Panel Antenna
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Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB., ht10
Mode, low Channel

Correcten! Data

Limit1: 15247 AWG

96,99
86,991
76,994
66,59
56,99

A
%‘gg'w‘//wwww S

36,994

Amplitude Units, dBu¥/m

26,99

16,59 |

6,99

-3.01
18000 20200 22400 24600 26800 29000 31200 33400 35600 7800 40000

Start Frequency: 18000MHz  Stop Frequency: 40000MHz

Plot 86. Radiated Spurious Emissions, Low Channel, HT10, 18 GHz — 40 GHz, Panel Antenna

Mid channel-ht10 mode

100
a0

80

70

B0

. B

Amplitude {dBu¥/m)

30 127 224 3z1 418 515 6lz 709 806 03 1000

Frequency (MHz)

Plot 87. Radiated Spurious Emissions, Mid Channel, HT10, 30 MHz — 1 GHz, Panel Antenna

Attenuation 20dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht10 mode,|
mid channel

Correcten! Data

Limit1: 15247 AWG

90,994

80,994
70,994
60,59

50,99
40,99

30,994

Amplitude Units, dBu¥/m

20,99

10,59

0,994

-9.01
1000 1600 2200 2800 3400 4000 4600 5200 5800 6400 7000

Start Frequency: 1000MHz  Stop Frequency: 7000MHz

Plot 88. Radiated Spurious Emissions, Mid Channel, HT10, 1 GHz — 7 GHz, Panel Antenna
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Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht10 mode,
mid channel
Correcten! Data Limit1: 15247 AWG

68,99

55,99

48,994
E  36.99
£
=
z
8 25.99
g
E 18994
p
<
Z 599
=
=
< -1.01

-11.01 4

-21.01+

-31.01

7000 8100 9200 10300 11400 12500 13600 14700 15800 16900 18000
Start Frequency: TO0OMHz  Stop Frequency: 18000MHz

Plot 89. Radiated Spurious Emissions, Mid Channel, HT10, 7 GHz — 18 GHz, Panel Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB., ht10
Mode, mid Channel

Correcten! Data Limit1: 15247 AWG

96,991
6,99
76,991
66,59
56,99 | 1

46‘99'MWMWMW e

36,994

Amplitude Units, dBu¥/m

26,99

16,59 |

6,99

-3.01
18000 20200 22400 24600 26800 29000 31200 33400 35600 7800 40000

Start Frequency: 18000MHz  Stop Frequency: 40000MHz

Plot 90. Radiated Spurious Emissions, Mid Channel, HT10, 18 GHz — 40 GHz, Panel Antenna

High Channel-ht10 mode
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Plot 91. Radiated Spurious Emissions, High Channel, HT10, 30 MHz — 1 GHz, Panel Antenna
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Attenuation 20dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht10 mode,|
high channel

Correcten! Data

Limit1: 15247 AWG
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Start Frequency: 1000MHz  Stop Frequency: 7000MHz

Plot 92. Radiated Spurious Emissions, High Channel, HT10, 1 GHz — 7 GHz, Panel Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht10 mode,
high channel
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Plot 93. Radiated Spurious Emissions, High Channel, HT10, 7 GHz — 18 GHz, Panel Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB., ht10
Mode, high Channel
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Start Frequency: 18000MHz  Stop Frequency: 40000MHz

Plot 94. Radiated Spurious Emissions, High Channel, HT10, 18 GHz — 40 GHz, Panel Antenna
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Radiated Spurious Emissions Test Results, HT20, Panel Antenna

Low Channel-ht20 mode
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Plot 95. Radiated Spurious Emissions, Low Channel, HT20, 30 MHz — 1 GHz, Panel Antenna

Attenuation 20dB, Resolution Bandwidth 1 MHz, Yideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht20 mode,|
low channel
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Plot 96. Radiated Spurious Emissions, Low Channel, HT20, 1 GHz — 7 GHz, Panel Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht20 mode,
low channel
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Start Frequency: T000MHz  Stop Frequency: 18000MHz

Plot 97. Radiated Spurious Emissions, Low Channel, HT20, 7 GHz — 18 GHz, Panel Antenna
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Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB., ht20
Mode, low Channel
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Start Frequency: 18000MHz  Stop Frequency: 40000MHz

Plot 98. Radiated Spurious Emissions, Low Channel, HT20, 18 GHz — 40 GHz, Panel Antenna

mid channel-ht20 mode
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Plot 99. Radiated Spurious Emissions, Mid Channel, HT20, 30 MHz — 1 GHz, Panel Antenna

Attenuation 20dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht20 mode,|
mid channel
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Plot 100. Radiated Spurious Emissions, Mid Channel, HT20, 1 GHz — 7 GHz, Panel Antenna

MET Report: EMCS82987-IND
DOC-EMC702 6/18/2009

© 2011, MET Laboratories, Inc.

Page 57 of 111



1 1 I /
\\zé M E T@ Electromagnetic Compatibility

Ubiquiti Networks Intentional Radiators
Rocket M5 Digital Devices & Intentional Radiators
Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht20 mode,
mid channel
Correcten! Data Limit1: 15247 AWG
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Plot 101. Radiated Spurious Emissions, Mid Channel, HT20, 7 GHz — 18 GHz, Panel Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB., ht20
Mode, low Channel
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Start Frequency: 18000MHz  Stop Frequency: 40000MHz

Plot 102. Radiated Spurious Emissions, Mid Channel, HT20, 18 GHz — 40 GHz, Panel Antenna

High Channel -ht20 mode

100
a0
80
70
B0

. B

40

Amplitude {dBu¥/m)

30 127 224 3z1 418 515 6lz 709 806 03 1000

Frequency (MHz)

Plot 103. Radiated Spurious Emissions, High Channel, HT20, 30 MHz — 1 GHz, Panel Antenna
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Attenuation 20dB, Resolution Bandwidth 1 MHz, Yideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht20 mode,|
high channel
Correcten! Data Limit1: 15247 AWG
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Plot 104. Radiated Spurious Emissions, High Channel, HT20, 1 GHz — 7 GHz, Panel Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht20 mode,
high channel
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Plot 105. Radiated Spurious Emissions, High Channel, HT20, 7 GHz — 18 GHz, Panel Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht20 mode,
high channel
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Plot 106. Radiated Spurious Emissions, High Channel, HT20, 18 GHz — 40 GHz, Panel Antenna
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Radiated Spurious Emissions Test Results, HT40, Panel Antenna
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Plot 107. Radiated Spurious Emissions, HT40, 30 MHz — 1 GHz, Panel Antenna

Attenuation 20dB, Resolution Bandwidth 1 MHz, Yideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht40 Mode
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Plot 108. Radiated Spurious Emissions, HT40, 1 GHz — 7 GHz, Panel Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, Yideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht40 mode
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Start Frequency: T000MHz  Stop Frequency: 18000MHz

Plot 109. Radiated Spurious Emissions, HT40, 7 GHz — 18 GHz, Panel Antenna
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Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB., ht40

Correcten! Data

Limit1: 15247 AWG
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Start Frequency: 18000MHz  Stop Frequency: 40000MHz

Plot 110. Radiated Spurious Emissions, HT40, 18 GHz — 40 GHz, Panel Antenna
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Radiated Spurious Emissions Test Results, Panel Antenna
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Plot 111. Radiated Spurious Emissions, Digital Emissions, Panel Antenna

Attenuation 20dB, Resolution dwidth 1 MHz, Yideo i 3 MHz, i Scale LOG 10 dB. receive
mode
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Start Frequency: 1000MHz  Stop Frequency: 7000MHz

Plot 112. Radiated Spurious Emissions, Receive Mode, 1 GHz — 7 GHz, Panel Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, Yideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. receive
mode
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Plot 113. Radiated Spurious Emissions, Receive Mode, 7 GHz — 18 GHz, Panel Antenna
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Att ion 0dB, luti dwidth 1 MHz, Yideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB., Receive
Correcten! Data Limit1: 15247 AWG
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Plot 114. Radiated Spurious Emissions, Receive Mode, 18 GHz — 40 GHz, Panel Antenna
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Radiated Spurious Emissions Test Results, a Mode, Dish Antenna

Low channel- a mode
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Plot 115. Radiated Spurious Emissions, Low Channel, a Mode, 30 MHz — 1 GHz, Dish Antenna

Attenuation 20dB, Resolution Bandwidth 1 MHz, Video idth 3 MHz, itude Scale LOG 10 dB, a mode,
low channel

Corrected Data

Limit1: 15.247 AWG

90,99 4

80,99
70,99
&0,99

50,994
40,99

30,99

Amplitude Units, dBu¥,/m

20,99

10,99

0,93

-9.0,

1
1000 1600 2z00 2a00 3400 4000 4600 5200 5E00 6400 7000

Start Frequency: 1000MHz  Stop Frequency: 7000MHz

Plot 116. Radiated Spurious Emissions, Low Channel, a Mode, 1 GHz — 7 GHz, Dish Antenna

Att ion 0dB, luti idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. a mode, low
channel
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Start Frequency: T000MHz  Stop Frequency: 18000MHz

Plot 117. Radiated Spurious Emissions, Low Channel, a Mode, 7 GHz — 18 GHz, Dish Antenna
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Att ion 0dB, luti dwidth 1 MHz, Yideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB. a Mode,
Low Channel
Correcten! Data Limit1: 15247 AWG
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Plot 118. Radiated Spurious Emissions, Low Channel, a Mode, 18 GHz — 40 GHz, Dish Antenna

Mid channel- a mode
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Plot 119. Radiated Spurious Emissions, Mid Channel, a Mode, 30 MHz — 1 GHz, Dish Antenna

Attenuation 20dB, Resolution Bandwidth 1 MHz, Video idth 3 MHz, itude Scale LOG 10 dB, a mode,
mid channel
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Start Frequency: 1000MHz  Stop Frequency: 7000MHz

Plot 120. Radiated Spurious Emissions, Mid Channel, a Mode, 1 GHz — 7 GHz, Dish Antenna
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Attenuation 0dB, Resolution dwidth 1 MHz, Yideo i 3 MHz, i Scale LOG 10 dB. a mode, mid|
channel
Correcten! Data Limit1: 15247 AWG
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Plot 121. Radiated Spurious Emissions, Mid Channel, a Mode, 7 GHz — 18 GHz, Dish Antenna

Alt ion 0dB, luti dwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB. a Mode,
Mid Channel
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Start Frequency: 18000MHz  Stop Frequency: 40000MHz

Plot 122. Radiated Spurious Emissions, Mid Channel, a Mode, 18 GHz — 40 GHz, Dish Antenna

High channel- a mode
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Plot 123. Radiated Spurious Emissions, High Channel, a Mode, 30 MHz — 1 GHz, Dish Antenna
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Attenuation 20dB, Resolution dwidth 1 MHz, Yideo idth 3 MHz, i Scale LOG 10 dB, a mode,
low channel
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Plot 124. Radiated Spurious Emissions, High Channel, a Mode, 1 GHz — 7 GHz, Dish Antenna

ALt ion 0dB, luti i 1 MHz, ¥ideo dwidth 3 MHz, Amplitude Scale LOG 10 dB. a mode, high
channel
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Plot 125. Radiated Spurious Emissions, High Channel, a Mode, 7 GHz — 18 GHz, Dish Antenna

Alt ion 0dB, luti dwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB. a Mode,
High Channel
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Plot 126. Radiated Spurious Emissions, High Channel, a Mode, 18 GHz — 40 GHz, Dish Antenna
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Radiated Spurious Emissions Test Results, HT10, Dish Antenna

Low channel-ht10 mode
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Plot 127. Radiated Spurious Emissions, Low Channel, HT10, 30 MHz — 1 GHz, Dish Antenna

Attenuation 20dB, Resolution Bandwidth 1 MHz, Yideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB, ht10 mode,|
low channel
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Plot 128. Radiated Spurious Emissions, Low Channel, HT10, 1 GHz — 7 GHz, Dish Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht10 mode,
low channel

Corrected Data Limit1: 15.247 AWG
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Plot 129. Radiated Spurious Emissions, Low Channel, HT10, 7 GHz — 18 GHz, Dish Antenna
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Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB. ht10
Mode, Low Channel
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Plot 130. Radiated Spurious Emissions, Low Channel, HT10, 18 GHz — 40 GHz, Dish Antenna

Mid channel-ht10 mode
100
a0
80
70

B0

Amplitude {dBu¥/m)
w
=

30 127 224 3z1 418 515 6lz 709 806 03 1000

Frequency (MHz)

Plot 131. Radiated Spurious Emissions, Mid Channel, HT10, 30 MHz — 1 GHz, Dish Antenna

Attenuation 20dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB, ht10 mode,|
mid channel
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Plot 132. Radiated Spurious Emissions, Mid Channel, HT10, 1 GHz — 7 GHz, Dish Antenna
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Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht10 mode,
mid channel
Correcten! Data Limit1: 15247 AWG
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Plot 133. Radiated Spurious Emissions, Mid Channel, HT10, 7 GHz — 18 GHz, Dish Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB. ht10
Mode, Mid Channel

Correcten! Data Limit1: 15247 AWG
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Start Frequency: 18000MHz  Stop Frequency: 40000MHz

Plot 134. Radiated Spurious Emissions, Mid Channel, HT10, 18 GHz — 40 GHz, Dish Antenna

High channel-ht10 mode
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Plot 135. Radiated Spurious Emissions, High Channel, HT10, 30 MHz — 1 GHz, Dish Antenna
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Attenuation 20dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB, ht10 mode,|
high channel

Correcten! Data

Limit1: 15247 AWG
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Start Frequency: 1000MHz  Stop Frequency: 7000MHz

Plot 136. Radiated Spurious Emissions, High Channel, HT10, 1 GHz — 7 GHz, Dish Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht20 mode,
high channel
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Start Frequency: 7000MHz  Stop Frequency: 18000MHz

Plot 137. Radiated Spurious Emissions, High Channel, HT10, 7 GHz — 18 GHz, Dish Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB. ht10
Mode, High Channel

Correcten! Data

Limit1: 15247 AWG
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Start Frequency: 18000MHz  Stop Frequency: 40000MHz

Plot 138. Radiated Spurious Emissions, High Channel, HT10, 18 GHz — 40 GHz, Dish Antenna
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Radiated Spurious Emissions Test Results, HT20, Dish Antenna

Low channel-ht20 mode
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Plot 139. Radiated Spurious Emissions, Low Channel, HT20, 30 MHz — 1 GHz, Dish Antenna

Attenuation 20dB, Resolution Bandwidth 1 MHz, Yideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB, ht20 mode,|
low channel
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Plot 140. Radiated Spurious Emissions, Low Channel, HT20, 1 GHz — 7 GHz, Dish Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht20 mode,
low channel

Corrected Data Limit1: 15.247 AWG
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Start Frequency: T000MHz  Stop Frequency: 18000MHz

Plot 141. Radiated Spurious Emissions, Low Channel, HT20, 7 GHz — 18 GHz, Dish Antenna
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Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB. htz0
Mode, Low Channel
Correcten! Data Limit1: 15247 AWG
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Start Frequency: 18000MHz  Stop Frequency: 40000MHz

Plot 142. Radiated Spurious Emissions, Low Channel, HT20, 18 GHz — 40 GHz, Dish Antenna

Mid channel-ht20 mode
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Plot 143. Radiated Spurious Emissions, Mid Channel, HT20, 30 MHz — 1 GHz, Dish Antenna

Attenuation 20dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB, ht20 mode,|
mid channel

Correcten! Data

Limit1: 15247 AWG
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Plot 144. Radiated Spurious Emissions, Mid Channel, HT20, 1 GHz — 7 GHz, Dish Antenna
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Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht20 mode,
mid channel
Correcten! Data Limit1: 15247 AWG
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Start Frequency: TO0OMHz  Stop Frequency: 18000MHz

Plot 145. Radiated Spurious Emissions, Mid Channel, HT20, 7 GHz — 18 GHz, Dish Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB. ht20
Mode, Mid Channel

Correcten! Data Limit1: 15247 AWG
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Start Frequency: 18000MHz  Stop Frequency: 40000MHz

Plot 146. Radiated Spurious Emissions, Mid Channel, HT20, 18 GHz — 40 GHz, Dish Antenna

high Channel- ht20 mode
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Plot 147. Radiated Spurious Emissions, High Channel, HT20, 30 MHz — 1 GHz, Dish Antenna
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Attenuation 20dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB, ht10 mode,|
high channel

Correcten! Data

Limit1: 15247 AWG
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Plot 148. Radiated Spurious Emissions, High Channel, HT20, 1 GHz — 7 GHz, Dish Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht20 mode,
high channel

Correcten! Data

Limit1: 15247 AWG

£5.99

58,991

48,994
38,99

28,99

15,99

.99

Amplitude Units, dBu¥/m

-1.01

-11.01

-21.01+

-31.01
7000 8100 9200 10300 11400 12500 13600 14700 15800 16900 18000

Start Frequency: 7000MHz  Stop Frequency: 18000MHz

Plot 149. Radiated Spurious Emissions, High Channel, HT20, 7 GHz — 18 GHz, Dish Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB. htz0
Mode, High Channel

Correcten! Data

Limit1: 15247 AWG
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Start Frequency: 18000MHz  Stop Frequency: 40000MHz

Plot 150. Radiated Spurious Emissions, High Channel, HT20, 18 GHz — 40 GHz, Dish Antenna
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Radiated Spurious Emissions Test Results, HT40, Dish Antenna

ht40 mode
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Plot 151. Radiated Spurious Emissions, HT40, 30 MHz — 1 GHz, Dish Antenna

Attenuation 20dB, Resolution Bandwidth 1 MHz, Yideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB, ht40 mode
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Plot 152. Radiated Spurious Emissions, HT40, 1 GHz — 7 GHz, Dish Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. ht40 mode
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68,991

58,99

48,994
38,994

26,99

18.99

Amplitude Units, dBu¥/m

-11.01

-21.01+

31

.01
Fo00 8100 9200 10300 11400 12500 13600 14700 15800 16900 15000

Start Frequency: T000MHz  Stop Frequency: 18000MHz

Plot 153. Radiated Spurious Emissions, HT40, 7 GHz — 18 GHz, Dish Antenna
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Attenuation 0dB, Resolution Bandwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB. ht40

Correcten! Data
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Start Frequency: 18000MHz  Stop Frequency: 40000MHz

Plot 154. Radiated Spurious Emissions, HT40, 18 GHz — 40 GHz, Dish Antenna
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Radiated Spurious Emissions Test Results, Dish Antenna

digital emissions
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Plot 155. Radiated Spurious Emissions, Receive Mode, 30 MHz — 1 GHz, Dish Antenna

Attenuation 20dB, Resolution dwidth 1 MHz, Yideo i 3 MHz, i Scale LOG 10 dB, Receive
mode
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Plot 156. Radiated Spurious Emissions, Receive Mode, 1 GHz — 7 GHz, Dish Antenna

Attenuation 0dB, Resolution Bandwidth 1 MHz, Yideo Bandwidth 3 MHz, Amplitude Scale LOG 10 dB. Receive
Mode
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Start Frequency: T000MHz  Stop Frequency: 18000MHz

Plot 157. Radiated Spurious Emissions, Receive Mode, 7 GHz — 18 GHz, Dish Antenna
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Alt ion 0dB, Resolution dwidth 1 MHz, ¥ideo Bandwidth 0.01 KHz, Amplitude Scale LOG 10 dB. Receive
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Start Frequency: 18000MHz  Stop Frequency: 40000MHz

Plot 158. Radiated Spurious Emissions, Receive Mode, 18 GHz — 40 GHz, Dish Antenna
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Electromagnetic Compatibility Criteria for Intentional Radiators

RF Conducted Spurious Emissions Requirements and Band Edge

Test Requirement: 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.

Test Procedure: For intentional radiators with a digital device portion which operates below 10 GHz, the
spectrum was investigated; i.e., the lowest RF signal generated or used in the device up to the
10" harmonic of the highest fundamental frequency or to 40 GHz, whichever is lower,
Since the EUT had an integral antenna, conducted measurements could not be performed.
Measurements needed to be taken radiated. An antenna was located 3 m away from the EUT
and plots were taken. The EUT was rotated through all three orthogonal axes. The plots were
corrected for both antenna correction factor and cable lost.
See following pages for detailed test results with RF Conducted Spurious Emissions.

Test Results: The EUT was compliant with the Conducted Spurious Emission limits. Measured emissions
were below applicable limits.

Test Engineer(s): Manasi Bhandiwad

Test Date(s): 03/22/11

Spectrum

Attenuator
EUT Analyzer

Figure 5. Block Diagram, Conducted Spurious Emissions Test Setup
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Conducted Spurious Emissions Test Results, HT10, CHO

Al 02:12:31 Mar 23, 2011

ChO, HT10 mode, Low Ch, 30MHz -1GHz Mkrl 980.6 MHZ
#Atten 0 dB -71.16 dBm

Start 30.0 MHz Stop 1.000 0 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.72 ms (601 pts)

Mkrl 3.860 GHz
#Atten 0 dB -45.38 dBm

Start 1.000 GHz Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.727 s (601 pts)

Mkrl 974.1 MHZ
-68.82 dBm

Stop 1.000 0 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.72 ms (601 pts)

Plot 161. Conducted Spurious Emissions, Mid Channel, HT10, 30 MHz — 1 GHz, CHO
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L 02:09:44 Mar 23, 2011
ChO, HT10 mode, Mid Ch, 1GHz-40GHz Mkrl 3.925 GHz
#Atten 0 dB -45.24 dBm

Start 1.000 GHz Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.727 s (601 pts)

Mkrl 959.6 MHZ
-71.13 dBm

Stop 1.000 0 GHz
#VBW 300 kHz Sweep 92.72 ms (601 pts)

A 02:10:31 Mar 23, 2011 R T
(ChO, HT10 mode, High Ch, 1GHz-40GHz Mkrl 3.925 GHz
#Atten 0 dB -44.84 dBm

Start 1.000 GHz Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.727 s (601 pts)

Plot 164. Conducted Spurious Emissions, High Channel, HT10, 1 GHz — 40 GHz, CHO
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Conducted Spurious Emissions Test Results, HT20, CHO

i Agllent 02:04:10 Mar 23, 2011 R T
(Ch0,HT20 mode,Low Ch,30MHz- 1GHz Mkrl 974.1 MHZ
#Atten 0 dB -70.99 dBm

Start 30.0 MHz Stop 1.000 0 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.72 ms (601 pts)

Mkrl 3.860 GHz
#Atten 0 dB -45.47 dBm

/f’*”\w

MM

Stop 40.000 GHz
#VBW 300 kHz Sweep 3.727 s (601 pts)

Mkrl 974.1 MHZ
-69.50 dBm

Start 30.0 MHz Stop 1.000 0 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.72 ms (601 pts)

Plot 167. Conducted Spurious Emissions, Mid Channel, HT20, 30 MHz — 1 GHz, CHO
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L 02:07:10 Mar 23, 2011
Ch0,HT20 mode, Vid Ch, 1GHz-40GHz Mkrl 3.925 GHz
#Atten 0 dB -45.26 dBm
Start 1.000 GHz ~ Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.727 s (601 pts)
g 05:14 Mar 23, 2011
(Ch0,HT20 mode, High Ch, 30VMHz- 1GHz Mkrl 980.6 MHz
Ref -57 dBm #Atten 0 dB -70.14 dBm
Stop 1.000 0 GHz
#VBW 300 kHz Sweep 92.72 ms (601 pts)
A 02:06:17 Mar 23, 2011 R T
(Ch0,HT20 mode, High Ch, 1GHz-40GHz Mkrl 3.925 GHz
#Atten 0 dB -45.42 dBm
Start 1.000 GHz Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.727 s (601 pts)
Plot 170. Conducted Spurious Emissions, High Channel, HT20, 1 GHz — 40 GHz, CHO
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Conducted Spurious Emissions Test Results, HT40, CHO

i Agllent 01:52:53 Mar 23, 2011 R T
(ChO, HT40 mode, 30VHz-1GHz Mkrl 990.3 MHZ
#Atten 0 dB -60.87 dBm

,WWW»w»Wm»wMWWWMWMMnM

Start 30.0 MHz Stop 1.000 0 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.72 ms (601 pts)

Mkrl 3.925 GHz
#Atten 0 dB -43.87 dBm

Stop 40.000 GHz
#VBW 300 kHz Sweep 3.727 s (601 pts)

Plot 172. Conducted Spurious Emissions, HT40, 1 GHz — 40 GHz, CHO
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Conducted Spurious Emissions Test Results, a Mode, CH1

Agilent 23:35:34 Mar 22, 2011 R T
Ch1l, a mode, Low Ch, 30M-1G Mkrl 903.0 MHZ
#Atten 0 dB -71.57 dBm

Start 30.0 MHz Stop 1.000 0 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.72 ms (601 pts)

Mkrl 3.860 GHz
#Atten 0 dB -20.72 dBm

Stop 40.000 GHz
#VBW 300 kHz Sweep 3.727 s (601 pts)

Mkrl 946.6 MHZ
#Atten 0 dB -71.32 dBm

1

WW”MWWWWMWWW

Start 30.0 MHz Stop 1.000 0 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.72 ms (601 pts)

Plot 175. Conducted Spurious Emissions, Mid Channel, a Mode, 30 MHz — 1 GHz, CH1
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L 23:39:20 Mar 22, 2011
Chl, a mode, Mid Ch, 1GHz-40GHz Mkrl 3.925 GHz
#Atten 0 dB -19.69 dBm

Start 1.000 GHz Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.727 s (601 pts)

g 36:00 Mar 22, 2011
Ch1, a mode, High Ch, 30M-1G Mkrl 859.4 MHz
Ref -50 dBm #Atten 0 dB -72.56 dBm

Span 970 MHz
#VBW 300 kHz Sweep 92.72 ms (601 pts)

A 23:38:02 Mar 22, 2011 R T
Ch1, a mode, High Ch, 1GHz-40GHz Mkrl 3.925 GHz
#Atten 0 dB -20.25 dBm

Start 1.000 GHz : Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.727 s (601 pts)

Plot 178. Conducted Spurious Emissions, High Channel, a Mode, 1 GHz — 40 GHz, CH1
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Conducted Spurious Emissions Test Results, HT10, CH1

%% Agilent 00:20:30 Mar 23, 2011 R T

Mkrl 728.4 MHZ
-70.78 dBm

1

ety ANk AL

Start 30.0 MHz Stop 1.000 0 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.72 ms (601 pts)

Mkrl 3.860 GHz
#Atten 0 dB -20.74 dBm

Stop 40.000 GHz
Sweep 3.727 s (601 pts)

Mkrl 974.1 MHZ
#Atten 0 dB -71.57 dBm

MWW’MWWNWMWWWMWWWM

Start 30.0 MHz Stop 1.000 0 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.72 ms (601 pts)

Plot 181. Conducted Spurious Emissions, Mid Channel, HT10, 30 MHz - 1 GHz, CH1
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Rocket M5
L 00:16:57 Mar 23, 2011
Chl, HT10 mode, Mid Ch,1GHz-40GHz Mkrl 3.925 GHz
Ref 10 dBm #Atten 0 dB -19.98 dBm
Start 1.000 GHz Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.727 s (601 pts)
Mkrl 338.8 MHZ
-71.36 dBm
338.800000 MHz
-71.36 dBm
Stop 1.000 0 GHz
#VBW 300 kHz Sweep 92.72 ms (601 pts)
3 A 00:18:06 Mar 23, 2011 R T
Ch1, HT10 mode, High Ch,1GHz-40GHz Mkrl 3.925 GHz
#Atten 0 dB -19.63 dBm
Start 1.000 GHz : Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.727 s (601 pts)
Plot 184. Conducted Spurious Emissions, High Channel, HT10, 1 GHz — 40 GHz, CH1
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Conducted Spurious Emissions Test Results, HT20, CH1

%% Agilent 00:09:58 Mar 23, 2011 R T

Mkrl 969.3 MHZ
-71.07 dBm

Start 30.0 MHz Stop 1.000 0 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.72 ms (601 pts)

Mkrl 3.860 GHz
#Atten 0 dB -20.67 dBm

A MWMMM»WJM AW/MM

Stop 40.000 GHz
#VBW 300 kHz Sweep 3.727 s (601 pts)

Mkrl 974.1 MHZ
#Atten 0 dB -70.50 dBm

1

wwwWWMWWNWMMMW~MWMWWX‘W

Start 30.0 MHz Stop 1.000 0 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.72 ms (601 pts)

Plot 187. Conducted Spurious Emissions, Mid Channel, HT20, 30 MHz - 1 GHz, CH1
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L 00:13:49 Mar 23, 2011
Chl, HT20 mode, Mid Ch,1GHz-40GHz Mkrl 3.925 GHz
#Atten 0 dB -20.12 dBm

MWW

Start 1.000 GHz Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.727 s (601 pts)

g 00:11:29 Mar 23, 2011
Ch1, HT20 mode, High Ch,30VMHz-1GHz Mkrl 809.2 MHz
#Atten 0 dB -71.38 dBm

Stop 1.000 0 GHz
#VBW 300 kHz Sweep 92.72 ms (601 pts)

3 A 00:12:56 Mar 23, 2011 R T
Ch1, HT20 mode, High Ch,1GHz-40GHz Mkrl 3.925 GHz
#Atten 0 dB -19.73 dBm

Start 1.000 GHz Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.727 s (601 pts)

Plot 190. Conducted Spurious Emissions, High Channel, HT20, 1 GHz — 40 GHz, CH1
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Conducted Spurious Emissions Test Results, HT40, CH1

Mkrl 421.2 MHZ
#Atten 0 dB -70.64 dBm

MwﬂmwwmwwwAijW»mwawwmzmwwM

Start 30.0 MHz Stop 1.000 0 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.72 ms (601 pts)

Mkrl 3.92 GHz
#Atten 0 dB -20.27 dBm

Stop 40.00 GHz
#VBW 300 kHz Sweep 3.727 s (601 pts)

Plot 192. Conducted Spurious Emissions, HT40, 1 GHz — 40 GHz, CH1
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Conducted Band Edge Test Results, CHO

i Agllent 02:16:34 Mar 23, 2011 R T
(ChO, a mode, Low Ch A NVkrl 17.53 VHz
Atten 10 dB 23.68 dB

Center 5.825 00 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.84 ms (601 pts)

A MKkrl -2.40 NHz
24.68 dB

Center 5.875 00 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.84 ms (601 pts)

A Mkrl 8.80 MHz
Atten 10 dB 39.37 dB

Center 5.825 00 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.84 ms (601 pts)

Plot 195. Conducted Spurious Emissions, Low Channel, HT10, CHO, 20 dBc
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L 02:14:34 Mar 23, 2011
(ChO, HT10 mode, High Ch

Atten 10 dB

Center 5.875 00 GHz
#Res BW 100 kHz #VBW 300 kHz

A Mkrl -13.07 NHz
43.11 dB

Span 40 MHz
Sweep 3.84 ms (601 pts)

g 02:15:59 Mar 23, 2011
ChO, HT20 mode, Low Ch
Atten 10 dB

Center 5.825 00 GHz
#Res BW 100 kHz #VBW 300 kHz

A Nkrl 15.07 VHz
22.26 dB

1

Span 40 MHz
Sweep 3.84 ms (601 pts)

A 02:15:11 Mar 23, 2011
(ChO, HT20 mode, High Ch

Center 5.875 00 GHz
#Res BW 100 kHz #VBW 300 kHz

A Mkrl -17.40 NHz
21.71dB

Span 40 MHz
Sweep 3.84 ms (601 pts)

Plot 198. Conducted Spurious Emissions, High Channel, HT20, CHO, 20 dBc
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2:20:28 Mar 23, 2011
ChO, HT40 mode, Low Ch A Nkrl 16.33 VHz
Atten 10 dB 30.52 dB

W\MWL\[/W\/WL\M/\M\
\\

|

Center 5.825 00 GHz Span 100 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.56 ms (601 pts)

A Mkrl -33.67 NHz
33.70 dB

Center 5.875 00 GHz Span 100 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.56 ms (601 pts)

Plot 200. Conducted Spurious Emissions, High Channel, HT40, CHO, 20 dBc
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Conducted Band Edge Test Results, CH1

Agilent 02:40:09 Mar 23, 2011 R T
(Ch1, a mode, Low Ch A Mkrl 5.00 MHz
Atten 10 dB 25.30 dB

Center 5.825 00 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.84 ms (601 pts)

Chl, a mode, High Ch A Mkrl -15.00 NHz
Ref 12 dBm 24.44 dB

Span 40 MHz
#VBW 300 kHz Sweep 3.84 ms (601 pts)

A Mkrl 7.00 MHz
42.15 dB

Center 5.825 00 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.84 ms (601 pts)

Plot 203. Conducted Spurious Emissions, Low Channel, HT10, CH1, 20 dBc

MET Report: EMCS82987-IND © 2011, MET Laboratories, Inc. Page 96 of 111
DOC-EMC702 6/18/2009



& 1 1 I /

MET:
Ubiquiti Networks
Rocket M5

Electromagnetic Compatibility
Intentional Radiators

Digital Devices & Intentional Radiators

L 02:37:04 Mar 23, 2011
Ch1, HT10 mode, High Ch

Ref 12 dBm Atten 10 dB
#Peak !

Center 5.875 00 GHz
#Res BW 100 kHz #VBW 300 kHz

A NMkrl -7.47 NHz
45.73 dB

Span 40 MHz
Sweep 3.84 ms (601 pts)

g 02:35:48 Mar 23, 2011
Ch1, HT20 mode, Low Ch
Atten 10 dB

Center 5.825 00 GHz
#Res BW 100 kHz #VBW 300 kHz

A Nkrl 15.00 VHz

Span 40 MHz
Sweep 3.84 ms (601 pts)

A 02:36:22 Mar 23, 2011
Ch1, HT20 mode, High Ch

Center 5.875 00 GHz
#Res BW 100 kHz #VBW 300 kHz

A Mkrl -17.47 NHz
24.64 dB

Span 40 MHz
Sweep 3.84 ms (601 pts)

Plot 206. Conducted Spurious Emissions, High Channel, HT20, CH1, 20 dBc
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2:33:49 Mar 23, 2011

Chl, HT40 mode, Low Ch

Center 5.825 00 GHz
#Res BW 100 kHz

Atten 10 dB

#VBW 300 kHz

A Nkrl 22.50 VHz
32.93 dB

wumi\fwwm

Span 100 MHz
Sweep 9.56 ms (601 pts)

Center 5.875 00 GHz
#Res BW 100 kHz

Atten 10 dB

#VBW 300 kHz

A Mkrl -30.00 VHz
33.69 dB

Span 100 MHz
Sweep 9.56 ms (601 pts)

Plot 208. Conducted Spurious Emissions, High Channel, HT40, CH1, 20 dBc

MET Report: EMCS82987-IND
DOC-EMC702 6/18/2009

© 2011, MET Laboratories, Inc.

Page 98 of 111



& 1 1 I /

MET:
Ubiquiti Networks
Rocket M5

Electromagnetic Compatibility

Intentional Radiators

Digital Devices & Intentional Radiators

Electromagnetic Compatibility Criteria for Intentional Radiators

Peak Power Spectral Density

Test Requirements:

Test Procedure:

Test Results:

Test Engineer:

For digitally modulated systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 17dBm in any 1 MHz band during any time

interval of continuous transmission.

The transmitter was connected directly to a Spectrum Analyzer through an attenuator. The
power level was set to the maximum level on the EUT. The RBW was set to 1MHz and the
VBW was set to 3MHz. The method of measurement #2 from the FCC Public Notice DA 02-

2138 was used.

The EUT was compliant with the peak power spectral density limits.

The peak power spectral density was determined from plots on the following page(s).

Manasi Bhandiwad

Test Date: 03/22/11
E UT Attenuator SpECtrum
Analyzer
Figure 6. Block Diagram, Peak Power Spectral Density Test Setup
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Peak Power Spectral Density Test Results

Peak Power Spectral Density dBm
Limit =3 dBm
Mode gsg;':; Fr(e'\c/||1|1_|ezn)cy g:nﬁ Margin CHO dBm Margin
Low 5835 -3.51 -6.51
a Mid 5850 -3.91 -6.91 N/A N/A
High 5865 -3.38 -6.38
Low 5835 -0.81 -3.81 -2.40 -5.40
HT10 Mid 5850 -1.53 -4.53 -2.65 -5.65
High 5865 -1.18 -4.18 -2.28 -5.28
Low 5835 -4.39 -7.39 -5.31 -8.31
HT20 Mid 5850 -4.52 -7.52 -5.42 -8.42
High 5865 -3.94 -6.94 -5.22 -8.22
HT40 - 5850 -7.35 -10.35 -8.53 -11.53
Table 14. Spectral Density, Test Results
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Peak Power Spectral Density, HT10, CHO

Agilent  14:04:10 Apr 20, 2011 R T
ChO, ht10 mode, low channel Mkrl 5.831550 GHz

Atten 5 dB -2.404 dBm

1

U0 L P N NP BSUS RSP R N N

Center 5.835 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

oy v |
Plot 209. Peak Power Spectral Density, Low Channel, HT10, CHO

Agilent  14:03:37 Apr 20, 2011 R T
Ch0, ht10 mode, mid channel Mkrl 5.851600 GHz

Ref 10 dBm Atten 5 dB -2.651 dBm

o PP VTS RS ST B YON WSO N |

el ™~

Center 5.85 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Quet ITERMINATED

Plot 210. Peak Power Spectral Density, Mid Channel, HT10, CHO

Agilent  14:02:56 Apr 20, 2011 R T
ChO, ht10 mode, high channel Mkrl 5.861600 GHz

Ref 10 dBm Atten 5 dB -2.279 dBm

1

VIS S X S SV SO S SSSUS VU S AONUS SV S SU VI SV

/’

Center 5.865 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Quet ITERMINATED

Plot 211. Peak Power Spectral Density, High Channel, HT10, CHO
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Peak Power Spectral Density, HT20, CHO

i Agllent  13:58:38 Apr 20, 2011 R T

Mkrl 5.82735 GHz|
Atten 5 dB -5.306 dBm

ChO, ht20 mode, low channel

]
/w‘,Q,_ﬁ o e e A A AN e e e P A7 S

Y

N

Center 5.835 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Query UNTERMINATED

Plot 212. Peak Power Spectral Density, Low Channel, HT20, CHO

14:00:06 Apr 20, 2011

ChO, ht20 mode, mid channel Mkrl 5.84405 GHz|
Ref 4 dBm Atten 5 dB -5.421 dBm

Center 5.85 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Query UNTERMINATED

Plot 213. Peak Power Spectral Density, Mid Channel, HT20, CHO

“i Agilent  14:01:00 Apr 20, 2011 R T

ChO, ht20 mode, high channel Mkrl 5.87090 GHz|
Atten 5 dB -5.221 dBm

1

S SRS SR SIS [SHPUGH RSN SVVOT SOV N

<

AN

N\

Center 5.865 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Query UNTERMINATED

Plot 214. Peak Power Spectral Density, High Channel, HT20, CHO

MET Report: EMCS82987-IND © 2011, MET Laboratories, Inc. Page 102 of 111

DOC-EMC702 6/18/2009



CIMET,

Ubiquiti Networks

Electromagnetic Compatibility
Intentional Radiators

Rocket M5 Digital Devices & Intentional Radiators

Peak Power Spectral Density, HT40, CHO

Agilent  14:05:20 Apr 20, 2011 R T

ChO, ht40 mode Mkrl 5.8475 GHz|
Atten 5 dB -8.535 dBm

Center 5.85 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Query UNTERMINATED

Plot 215. Peak Power Spectral Density, HT40, CHO
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Peak Power Spectral Density, a Mode, CH1

“i Agilent  14:08:46 Apr 20, 2011 R T

Ch1, a mode, low channel Mkrl 5.83050 GHz
Atten 5 dB -3.511 dBm

Center 5.835 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Plot 216. Peak Power Spectral Density, Low Channel, a Mode, CH1

14:09:20 Apr 20, 2011

Ch1, a mode, mid channel Mkrl 5.84460 GHz
Atten 5 dB -3.912 dBm

1

e e et o et e A

Center 5.85 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Query UNTERMINATED

Plot 217. Peak Power Spectral Density, Mid Channel, a Mode, CH1

“i Agilent  14:09:46 Apr 20, 2011 R T

Ch1, a mode, high channel Mkrl 5.86580 GHz|
Atten 5 dB -3.381 dBm

1

e e S —i s S

Center 5.865 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Query UNTERMINATED

Plot 218. Peak Power Spectral Density, High Channel, a Mode, CH1
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Peak Power Spectral Density, HT10, CH1

i Agilent  14:12:04 Apr 20, 2011 R T

Ch1, ht10 mode, low channel Mkrl 5.832525 GHz|
Atten 5 dB -0.816 dBm

Center 5.835 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Plot 219. Peak Power Spectral Density, Low Channel, HT10, CH1

“i Agilent  14:12:27 Apr 20, 2011 R T

Ch1, ht10 mode, mid channel Mkrl 5.852650 GHz|
Ref 8 dBm Atten 5 dB -1.153 dBm

Center 5.85 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Plot 220. Peak Power Spectral Density, Mid Channel, HT10, CH1

“i Agilent  14:12:56 Apr 20, 2011 R T

Ch1, ht10 mode, high channel Mkrl 5.863550 GHz|
Atten 5 dB -1.184 dBm

Center 5.865 GHz Span 10 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Query UNTERMINATED

Plot 221. Peak Power Spectral Density, High Channel, HT10, CH1
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Peak Power Spectral Density, HT20, CH1

“i Agilent  14:11:28 Apr 20, 2011 R T

Ch1, ht20 mode, low channel

Mkrl 5.83025 GHz
Atten 5 dB -4.394 dBm

Center 5.835 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Query UNTERMINATED

Plot 222. Peak Power Spectral Density, Low Channel, HT20, CH1

“i Agilent  14:11:00 Apr 20, 2011 R T

Ch1, ht20 mode, mid channel

Mkrl 5.84545 GHz
Atten 5 dB -4.523 dBm

TR VNI SV TENU PR 'WMN’\W\M\
N

\
Y

Center 5.85 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Query UNTERMINATED

Plot 223. Peak Power Spectral Density, Mid Channel, HT20, CH1

“i Agilent  14:10:27 Apr 20, 2011 R T
Ch1, ht20 mode, high channel

Mkrl 5.85930 GHz|
Atten 5 dB -3.943 dBm

1

O P e e P SISO SOV S e

\\

N

\|

Center 5.865 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Query UNTERMINATED

Plot 224. Peak Power Spectral Density, High Channel, HT20, CH1
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Peak Power Spectral Density, HT40, CH1

Agilent  14:13:40 Apr 20, 2011 R T

Ch1, ht40 mode Mkrl 5.8404 GHz|
Atten 5 dB -7.357 dBm

\

1

e e e P e ==

™,

Center 5.85 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Query UNTERMINATED

Plot 225. Peak Power Spectral Density, HT40, CH1
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Electromagnetic Compatibility Criteria for Intentional Radiators

Maximum Permissible Exposure

RF Exposure Requirements: Systems operating under the provisions of this section shall be operated in a manner
that ensures that the public is not exposed to radio frequency energy levels in excess of
the Commission’s guidelines.

RF Radiation Exposure Limit:  As specified in this section, the Maximum Permissible Exposure (MPE) Limit shall be
used to evaluate the environmental impact of human exposure to radiofrequency (RF)
radiation as specified in Sec. 1.1307(b), except in the case of portable devices which
shall be evaluated according to the provisions of Sec. 2.1093 of this chapter.

Test Results:
1) 20dBi antenna
S=PG/4nR’
Maximum power =13.58dBm
=22.85 mW
Linear Gain = 100

S=22.85* 100/ 4x * 400

= 0.454 mW/cm?

2) 32 dBiantenna
S=PG/ 41 R?

Maximum Power =13.58 dBm
=22.85 mW

Linear Gain = 1584.8

Solving for R

R= (PG/ 4m)*°

R=53.68 cm
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V. Test EqQuipment
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Test Equipment

Calibrated test equipment utilized during testing was maintained in a current state of calibration per the requirements
of ANSI/NCSL Z540-1-1994 and ANSI/ISO/IEC 17025:2000.

MET .

Asset # Equipment Manufacturer Model Last Cal Date Cal Due Date

1T4409 EMI RECEIVER ROHDE & SCHWARZ ESIB7 5/25/2010 5/25/2011

1T4568 RADIATING NOISE SOURCE MET LABORATORIES N/A SEE NOTE

1T4300 SEMI-ANECHOIC CHAMBER # 1 EMC TEST SYSTEMS NONE 8/23/2010 8/23/2013

1T4751 ANTENNA - BILOG SUNOL SCIENCES JB6 11/3/2010 11/3/2011

1T4612 SPECTRUM ANALYZER AGILENT E4407B 9/27/2010 9/27/2011
9252-50-R-

1T4565 LISN (24 AMP) SOLAR ELECTRONICS 24-BNC 10/28/2010 10/28/2011
9252-50-R-

1T4564 LISN (24 AMP) SOLAR ELECTRONICS 24-BNC 10/6/2010 10/6/2011

1T4758 THERMO-HYGROMETER CONTROL COMPANY 4040 5/21/2010 5/21/2012

Table 15. Test Equipment List

Note:  Functionally tested equipment is verified using calibrated instrumentation at the time of testing.
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