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List of Termsand Abbreviations
AC Alternating Current
ACF Antenna Correction Factor
Cal Calibration
d M easurement Distance
dB Decibels
dBUA Decibels above one microamp
dBuv Decibels above one microvolt
dBUA/m | Decibels above one microamp per meter
dBuV/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 Freguency
CISPR Comite I_nternation_al Specia _des Perturb_ations Radioel ectriques
(International Special Committee on Radio Interference)
GRP Ground Reference Plane
H Magnetic Field
HCP Horizontal Coupling Plane
Hz Hertz
IEC I nternational Electrotechnical Commission
kHz kiloHertz
kPa kiloPasca
kV kilovolt
LISN L ine I mpedance Stabilization Network
MHz MegaHertz
pH microHenry
UF microFarad
VES micr oseconds
PRF Pulse Repetition Frequency
RF Radio Fregquency
RMS Root-M ean-Square
V/im Volts per meter
VCP Vertical Coupling Plane
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A. Requirements Summary
Compliance
Esgli OENNsuOn?lk?eer Descriptive Name Comments
Yes No N/A
Sections 4.3.1 Effective Radiated Power v Compliant
. Maximum Spectral Power ;

Sections 4.3.2 Density N Compliant

Sections 4.3.3 Frequency Range \/ Compliant

Sections 4.3.5 Medium Access Protocol \/ Compliant

Sections 4.3.6 Transmitter Spurious N Compliant

Emissions
Sections 4.3.7 | Receiver Spurious Emissions v Compliant

Tablel. Summary of EMC ETSI EN 300 328 VV1.7.1 (2006-10) (Article 3.2 of R& TTE Directive)
Compliance Testing
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A. Overview

MET Laboratories, Inc. was contracted by Ubiquiti Networks to perform testing on aM2.

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 model M2.

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

Model(s) Tested: | M2

Model(s) Number: | M2

Primary Power: 15VDC 0.8A POE

EUT Specifications:
Secondary Power: N/A

Temperature: 15-35°C

Lab Ambient (Normal)

Test Conditions: Relative Humidity: 30-60%

Atmospheric Pressure: 860-1060 mbar

Voltage: +10% of 230VAC 50Hz "

Extreme Test Conditions. | Temperature: -20to +70°C

Relative Humidity: 30-60%

Evaluated by: | Anderson Soungpanya

Date(s): | April 21, April 22, April 28, 2009 & May 7, 2009

B. References

Electromagnetic compatibility and Radio spectrum Matters
ETSI EN 300 328 (ERM); Wideband Transmission systems; data transmission

equipment in the 2.4 GHz I1SM band and using spread spectrum
R modulation techniques; Partl: Technical characteristics and test
conditions

Table 2. Test References
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C. Test Site

All testing was performed at MET Laboratories, Inc., 3162 Belick Street, Santa Clara, CA 95054. All
equipment used in making physical determinations is accurate and bears recent traceability to the National
Ingtitute of Standards and Technology.

D. Description of Test Sample

The Ubiquiti Networks M2, isa2GHz, DSSS/gn MIMO 2X2 Outdoor radio.

Photograph 1. Ubiquiti Networks M2
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Panel Antenna

Spectrum
Analyzer

Omni Antenna

Sector Antenna

Grid Antenna

Spectrum
Analyzer

Omni Antenna

Ethernet

M2

POE

100-240
VAC

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 isincluded in the following list.

Ref. ID Name/ Description M odel Number Part Number | Serial Number
A M2 M2 M2 4-16-09
C POE UB1-POE-15-8 NA 0901-0004848

Table 3. Equipment Configuration

F. Support Equipment

Ubiquiti Networks supplied support equipment necessary for the operation and testing of the M2. All
support equipment supplied is listed in the following Support Equipment List.

Ref. 1D Name/ Description Manufacturer Model Number *C“S‘Pmef Supplied
Calibration Data
M2
N Spectrum Analyzer Adgilent E4447A NA
E Laptop Dell Vostro 1000 NA
F 6 dBi Omni Antennas Ubiquiti Networks 0-2G-6 NA
G 16 dBi Sector Antenna Ubiquiti Networks AMS-2G-16 NA
H 18 dBi Grid Antenna Ubiquiti Networks AG-2G-25 NA
I 25 dBi Panel Antenna Ubiquiti Networks RP-2G-18 NA
Table4. Support Equipment
G. Portsand Cabling I nformation
Ref. ID Port nameon Cable Description or Qty. Length | Shielded Termination Box ID &
EUT reason for no cable (m) (Y/N) Port Name
M2

1 A, Antenna Portl Coaxia Cable 1 1 Y ForGorHorl
2 A, Antenna Port2 Coaxia Cable 1 1 Y ForGorHorl
3 A, Ethernet CATS 1 5 Y C
4 C, Data CAT5S 1 5 N E, Laptop
5 C, POE Power Cord 1 5 N 100-240V AC power

Table5. Portsand Cabling I nformation

MET Report: EMCS81509-EN328
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H. Mode of Operation

The M2 uses Atheros Radio Test Software.

Method of Monitoring EUT Operation
A Spectrum Analyzer and a Power Meter was use to monitor the EUT’ s transmitter channel and power
output.
J. M odifications
a) Modificationsto EUT

No modifications were made to the EUT.

b) Modificationsto Test Standard

No modifications were made to the EUT.

K. Disposition of EUT

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

4.2.1 Effective Radiated Power

Test Requirement(s):

Test Procedure:

Test Results:

Test Engineer:

Test Date:

ETSI EN 300 328-1, Clause 4.3.1:

4.3.1.1 Definition

The effective radiated power is defined as the total power of the transmitter.

4.3.1.2 Limit

The effective radiated power shall be equal to or less than -10 dBW (100 mW) E.I.R.P.

Thislimit shall apply for any combination of power level and intended antenna assembly.

The EUT was connected directly to a power meter capable of measuring the peak and
average RF power of a modulated carrier. Measurements were carried out in all
modulations available and at the low, mid and high channels of the transmit band. Both
norma and extreme test conditions were observed. The EIRP was calculated the
following equation:

P=A + G+ 10log (1/x); where A isthe measured power, x isthe duty cycleand G isthe
antenna assembly gain.
The EUT astested was found compliant with the specified limitsin clause 4.3.1.2.

Anderson Soungpanya

April 28, 2009
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Conformance Requirements
Effective I sotropic Radiated Power Test Results

Conducted | Antenna
Channel | Temperature | Voltage | Mode Power Gain | EIRP
(dBm) (dBi)
Low Nominal Nominal | DSSS 13.43 6 19.43
Mid Nominal Nominal | DSSS 12.35 6 18.35
High Nominal Nominal | DSSS 1221 6 18.21
Low Maximum Minimum | DSSS 13.16 6 19.16
Low Maximum Maximum | DSSS 13.18 6 19.18
Mid Maximum Minimum | DSSS 11.80 6 17.80
Mid Maximum Maximum | DSSS 11.76 6 17.76
High Maximum Minimum | DSSS 11.78 6 17.78
High Maximum Maximum | DSSS 11.75 6 17.75
Low Minimum Minimum | DSSS 13.56 6 19.56
Low Minimum Maximum | DSSS 13.58 6 19.58
Mid Minimum Minimum | DSSS 12.07 6 18.07
Mid Minimum Maximum | DSSS 12.05 6 18.05
High Minimum Minimum | DSSS 12.43 6 18.43
High Minimum Maximum | DSSS 12.42 6 18.42
Table 6. Isotropic Radiated Power Test Results—DSSS mode
Conducted | Antenna
Channel | Temperature | Voltage | Mode Power Gain EIRP
(dBm) (dBi)
Low Nominal Nomina | OFDM 13.50 6 19.50
Mid Nominal Nominal | OFDM 12.37 6 18.37
High Nominal Nominal | OFDM 12.48 6 18.48
Low Maximum Minimum | OFDM 12.95 6 18.95
Low Maximum Maximum | OFDM 12.93 6 18.93
Mid Maximum Minimum | OFDM 11.67 6 17.67
Mid Maximum Maximum | OFDM 11.59 6 17.59
High Maximum Minimum | OFDM 11.67 6 17.67
High Maximum Maximum | OFDM 11.65 6 17.65
Low Minimum Minimum | OFDM 13.49 6 19.49
Low Minimum Maximum | OFDM 13.48 6 19.48
Mid Minimum Minimum | OFDM 12.89 6 18.89
Mid Minimum Maximum | OFDM 13.01 6 19.01
High Minimum Minimum | OFDM 13.13 6 19.13
High Minimum Maximum | OFDM 13.03 6 19.03

Table 7. Isotropic Radiated Power Test Results— OFDM mode
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Effective | sotropic Radiated Power Test Results

Conducted | Antenna
Channel | Temperature | Voltage | Mode | Power Gain | EIRP
(dBm) (dBi)
Low Nominal Nominal | HT20 13.03 6 19.03
Mid Nominal Nominal | HT20 12.72 6 18.72
High Nominal Nominal | HT20 12.58 6 18.58
Low Maximum Minimum | HT20 12.41 6 18.41
Low Maximum Maximum | HT20 12.44 6 18.44
Mid Maximum Minimum | HT20 12.50 6 18.50
Mid Maximum | Maximum | HT20 12.22 6 18.22
High Maximum Minimum | HT20 12.92 6 18.92
High Maximum Maximum | HT20 12.90 6 18.90
Low Minimum Minimum | HT20 13.78 6 19.78
Low Minimum Maximum | HT20 13.75 6 19.75
Mid Minimum Minimum | HT20 13.25 6 19.25
Mid Minimum Maximum | HT20 13.13 6 19.13
High Minimum Minimum | HT20 13.23 6 19.23
High Minimum Maximum | HT20 13.25 6 19.25
Table 8. Isotropic Radiated Power Test Results—HT?20
Conducted | Antenna
Channel | Temperature | Voltage | Mode | Power Gain | EIRP
(dBm) (dBi)
Mid Nominal Nominal | HT40 13.24 6 19.24
Mid Maximum Minimum | HT40 12.44 6 18.44
Mid Maximum Maximum | HT40 12.27 6 18.27
Mid Minimum Minimum | HT40 13.32 6 19.32
Mid Minimum Maximum | HT40 13.38 6 19.38

Table9. Isotropic Radiated Power Test Results—HT40

MET Report: EMCS81509-EN328 © 2011, MET Laboratories, Inc. Page 12 of 100



1 ] T ]
SeMET.
Ubiquiti Networks
M2

Electromagnetic Compatibility
Test Equipment
EN 300 328 VV1.7.1 (2006-10)

Confor mance Requirements

4.3.2 Maximum Spectral Power Density

Test Requirement(s):

Test Procedure:

Test Results:

Test Engineer:

Test Date:

ETSI EN 300 328 Section 4.3.2:

4.3.2.1 Definition
The maximum spectral power density is defined as the highest level of power in Watts
per Hertz generated by the transmitter within the power envelope.

4.3.2.2 Limit

For equipment using FHSS modulation, the maximum spectral power density shall be
limited to -10 dBW (100mW) per 100 KHz EIRP. For equipment using other types of
modul ation than FHSS (e.g. DSSS, OFDM, etc), the maximum spectral power density
shall be limited to 10mW per MHz EIRP.

The EUT was connected directly to a spectrum analyzer through an attenuator. The EUT
was set to transmit at the highest power level in the appropriate modulation. For DTS
modulations, the spectrum analyzer was set with a resolution band width of 1IMHz, a
positive peak detector, max hold function and a span three times the Occupied Band
width. The frequency which produced the highest output across the channel bandwidth
was recorded. The spectrum analyzer was then set to this frequency and the channel
power/MHz was measured using the spectrum analyzer’s channel power function. The
maximum spectral power density EIRP was determined using the following equation:
P=A + G+ 10log (1/x); where A isthe measured power, x isthe duty cycleand G isthe
antenna assembly gain.

The EUT astested was found compliant with the specified limits of Clause 4.3.2.2.

Maximum SPD <= 10mW (10 dBm) per MHz EIRP in Normal Test Condition, SPD =
Spectral Power Density.

Anderson Soungpanya

April 21 & 22, 2009
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Maximum Spectral Power Density Tables

M easured EIRP
. Antenna | Maximum SPD | Maximum .
Frequency Mod Maximum Spectral Gai Limi | Margin
(MH2) € Power Density an mit = JEEITG dB
(dBi) (dBm) Power
(=) Density
2412 DSSS 3.70 6 10 9.70 0.30
2437 DSSS 2.35 6 10 8.35 1.65
2462 DSSS 2.39 6 10 8.39 1.61
Maximum Spectral Power Density EIRP Tests Results— DSSS
EIRP
Measured Maximum SPD | Maximum .
Frequency Maximum Spectral | Antenna - Margin
Mode : . Limit Spectral
(MH2) Power Density Gain dB
(dBm) Power
(=) Density
2412 OFDM 1.56 6 10 7.56 2.44
2437 OFDM -0.06 6 10 5.94 4.06
2462 OFDM 0.04 6 10 6.04 3.96
Maximum Spectral Power Density EIRP Tests Results— OFDM
EIRP
Frequen Maxil\r/lniar?;zctral Antenna | Maximum SPD | Maximum Marain
equency Mode : Gain Limit Spectral 9
(MH2) Power Density . dB
(dBi) (dBm) Power
(=) Density
2412 HT20 0.62 6 10 6.62 3.38
2437 HT20 0.09 6 10 6.09 391
2462 HT20 -0.11 6 10 5.89 411
Maximum Spectral Power Density EIRP Tests Results—HT20
EIRP
_I\/Ieasured Maximum SPD | Maximum .
Frequency Maximum Spectral [ Antenna - Margin
Mode : . Limit Spectral
(MH2) Power Density Gain dB
(dBm) Power
&z, Density
2437 HT40 -1.60 6 10 4.40 6.60

Maximum Spectral Power Density EIRP Tests Results—HT40

MET Report: EMCS81509-EN328
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Conformance Requirements
Maximum Spectral Density Power Test Results— DSSS mode

3 Agilent 15:32:04 Apr 22, 2809 R T

Atten 18

#YBH 1 MHz

#BH 160

Channel Pover Power Spectral Density

3.70 dBm /1.0000 MHz -56.30 dBm/Hz

Plot 2. Spectral Density Power — L ow Channel, DSSS mode
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Maximum Spectral Density Power Test Results

% Agilent 15:35:15 Apr 22, 26069 R T

Atten 18 dB

BH 1M | SUBH 1 MHz Sweep 1 ms (681 pts
Plot 3. Spectral Density Power Determination —Mid Channel, DSSS mode

. Agilent 15:35:50 Apr 22, 2609 R T

U (el b (o Vb Bhirlbe & LA [u; nt b b A
L‘F u 'Wn‘uhl.'i’ ‘ﬁ i Wa b MM{U'Y Jl'ﬂ.hhﬂnﬁﬂfﬁ'lr"\f"'ﬁ\llﬂﬁiJh\iur’\PHF |‘ W'. ﬂ‘,lw W’ nq\‘ﬂﬂh.\h ’H'hr'.“ Wp *f\" f'r\[ I‘|||‘1 ~| q{ I‘“pﬂ‘ 1;.\ W i

#WBW 108

Channel Povter Power Spectral Density

2.35 dBm /1.0000 MHz -57.65 dBm/Hz

Plot 4. Spectral Density Power —Mid Channel, DSSS mode
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Maximum Spectral Density Power Test Results

5 Agilent 15:33:53 Apr 22, 2669 R T

Atten 18

#UBH 1 MHz

f\ fn !{W ‘W{I ‘”‘1}‘ \'“,u\ ! J.iﬂwﬁ.l | |m'"1h ‘ra'iyr"",ﬁﬂillﬁ\'l'lf! “Mr~a!‘ru|1ﬁ\.wlmh

#Il.lI E: H l
Channel Povter Power Spectral Density

2.39 dBm /1.0000 MHz -57.61 dBm/Hz

Plot 6. Spectral Density Power —High Channel, DSSS mode
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Maximum Spectral Density Power Test Results— OFDM Mode

#UBH 1 MHz

il i 1("!“'!'\5 \h'f i Wﬁ‘ ﬁ\[ W'"‘wl Wl "'*F |1(\'|“\'4'f"¢"v' i W’ : ‘hl'ip' iy I”\“ il u"

#YBH 106
Channel Povter Power Spectral Density

1.56 dBm /1.0000 MHz -58.44 dBm/Hz

Plot 8. Spectral Density Power — L ow Channel, OFDM mode
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Maximum Spectral Density Power Test Results

#UBH 1 MHz

\'J*Mw ! "u; r.\ﬂA "\f‘ "’“'*“'a "ln“lﬂﬂ[ \“f ¥ #'”/Mf‘ " Ifﬂruﬂnur“u’”r" ”'h!“r-"'\in"r’ }
| |

#YBH 106
Channel Povter Power Spectral Density

-0.06 dBm /1.0000 MHz -60.06 dBm/Hz

Plot 10. Spectral Density Power —Mid Channel, OFDM mode
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Maximum Spectral Density Power Test Results

#UBH 1 MHz

#4WBH 1

Channel Povter Power Spectral Density

0.04 dBm /1.0000 MHz -59.96 dBm/Hz

Plot 12. Spectral Density Power —High Channel, OFDM mode
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Maximum Spectral Density Power Test Results—HT20 Mode

% Agilent 09:42:19 Apr 21, 2669 R T

YBH 1 MHz

I'H

T l.|'“""*"““i"w'!\“**!‘r’\""”\'ww”"‘i WA T kil fi rﬂ""v‘f'“‘!'l il ["*“ ik

#YBH 106
Channel Povter Power Spectral Density

0.62 dBm /1.0000 MHz -59.38 dBm/Hz

Plot 14. Spectral Density Power —L ow Channel, HT20 mode
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Maximum Spectral Density Power Test Results

YBH 1 MHz

#WBW 108

Channel Povter Power Spectral Density

0.09 dBm /1.0000 MHz -59.91 dBm/Hz

Plot 16. Spectral Density Power —Mid Channel, HT20 mode
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Maximum Spectral Density Power Test Results

YBH 1 MHz

| ] !h" wl ||Jr hh

#Il.lI E: H l
Channel Povter Power Spectral Density

-0.11 dBm /1.0000 MHz -60.11 dBm/Hz

Plot 18. Spectral Density Power —High Channel, HT20 mode
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Maximum Spectral Density Power Test Results—HT40

% Agilent 15:93:19 Apr 21, 26069

Atten 10 dB

#UBH 1 MHz

""ﬁ“ H"h i i \JF gy

i

#YEH 188
Channel Povter

-160 dBm /1.0000 MHz

Power Spectral Density

-61.60 dBm/Hz

Plot 20. Spectral Density Power —Mid Channel, HT40 mode
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Conformance Requirements

4.3.3 Frequency Range

Test Requirement(s):

Test Procedure:

Test Results:

Test Engineer:

Test Date:

EN 300 328 Clause 4.3.3:
4.3.3.1 Definition

The frequency range of the equipment is determined by the lowest and highest
frequencies occupied by the power envelope. fH is the highest frequency of the power
envelope: it is the frequency furthest above the frequency of maximum power where the
output power drops below the level of -80 dBm/Hz e.i.r.p. spectral power density (-30
dBm if measured in al00 kHz bandwidth). fL is the lowest frequency of the power
envelope; it is the frequency furthest below the frequency of maximum power where the
output power drops below the level equivalent to -80 dBm/Hz e.i.r.p. spectral power
density (or -30 dBm if measured in a 100 kHz bandwidth).

For a given operating frequency, the width of the power envelope is (fH - fL). In
equipment that allows adjustment or selection of different operating frequencies, the
power envelope takes up different positionsin the allocated band. The frequency rangeis
determined by the lowest value of fL and the highest value of fH resulting from the
adjustment of the equipment to the lowest and highest operating frequencies.

4.3.3.2 Limit

For all equipment the frequency range shall lie within the band 2,4 GHz to 2,4835 GHz
(fL > 2,4 GHz and fH < 2,4835 GHz).

The EUT was connected directly to a spectrum analyzer through a attenuator. The
resolution band width of the spectrum analyzer was set to 100 KHz with video averaging
and a minimum of 50 sweeps. The lowest and highest carrier frequencies generated by
all modulations was set to transmit at the highest rated power level of the EUT. The
frequency at which the spectral density dropped by 30dBm from the maximum level
measured was recorded for both the upper and lower frequencies of the transmit band.
This procedure was carried out at both normal and extreme conditions.

The EUT as tested was found compliant with the specified limits of Clause 4.2.3.

Anderson Soungpanya

April 28, 2009
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4.3.3 Frequency Range Test Results

Frequency Range

Temp Voltage Mode fH - fL Limit Margin
Nomina | Minimum | DSSS 70.330 83.5 13.170
Nominal Nominal DSSS 69.830 835 13.670
Nomina | Maximum | DSSS 69.830 835 13.670
Minimum | Minimum | DSSS 69.830 83.5 13.670
Minimum | Nominal DSSS 70.000 835 13.500
Minimum | Maximum | DSSS 70.000 835 13.500
Maximum | Minimum | DSSS 69.830 835 13.670
Maximum | Nominal DSSS 70.500 835 13.000
Maximum | Maximum | DSSS 69.830 835 13.670

Table 10. Frequency Range Test Results— DSSS mode

Frequency Range

Temp Voltage Mode | fH-fL Limit Margin
Nomina | Minimum | OFDM | 75.000 835 8.500
Nominal Nominal | OFDM | 75.170 835 8.330
Nomina | Maximum | OFDM | 74.170 835 9.330
Minimum | Minimum | OFDM | 76.500 835 7.000
Minimum | Nominal | OFDM | 76.500 835 7.000
Minimum | Maximum | OFDM | 76.170 835 7.330
Maximum | Minimum | OFDM | 74.170 835 9.330
Maximum | Nomina | OFDM | 73.000 835 10.500
Maximum | Maximum | OFDM | 73.670 835 9.830

Table 11. Frequency Range Test Results— OFDM mode
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4.3.3 Frequency Range Test Results

Frequency Range
Temp Voltage Mode | fH-fL Limit Margin
Nominal | Minimum | HT20 75.170 835 8.330
Nominal Nominal HT20 | 76.330 835 7.170
Nomina | Maximum | HT20 | 75.000 835 8.500
Minimum | Minimum | HT20 75.170 835 8.330
Minimum | Nomina HT20 | 75.330 835 8.170
Minimum | Maximum | HT20 | 75.500 835 8.000
Maximum | Minimum | HT20 75.500 835 8.000
Maximum | Nominal HT20 | 75.170 835 8.330
Maximum | Maximum | HT20 | 75.330 835 8.170

Table 12. Frequency Range Test Results—HT20 mode

Frequency Range

Temp Voltage Mode | fH-fL Limit Margin
Nomina | Minimum | HT40 | 47.330 83.5 36.170
Nominal Nominal HT40 | 47.570 835 35.930
Nomina | Maximum | HT40 | 48.330 835 35.170
Minimum | Minimum | HT40 | 48.000 835 35.500
Minimum | Nominal HT40 | 46.170 83.5 37.330
Minimum | Maximum | HT40 | 47.330 835 36.170

Maximum | Minimum | HT40 45.830 83.5 37.670
Maximum | Nominal HT40 47.670 83.5 35.830
Maximum | Maximum | HT40 49.170 83.5 34.330

Table 13. Frequency Range Test Results—HT40 mode
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4.3.3 Frequency Range Test Results— OFDM Mode
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4.3.3 Frequency Range Test Results—HT20 Mode
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4.3.3 Frequency Range Test Results—HT40 Mode
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4.3.5 Medium Access Protocol

Definition: EN 300 328, Clause 4.3.5.1: A medium access protocol is a mechanism designed to
facilitate spectrum sharing with other devicesin awireless network.

Requirement(s): EN 300 328, Clause 4.3.5.2: A medium access protocol shall be implemented by the
equipment.
Test Results: The EUT facilitates medium access protocol and there fore is compliant with the

requirements of Clause 4.3.5.

Test Engineer: Anderson Soungpanya

Test Date: April 28, 2009
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4.3.6 Transmitter Spurious Emissions - Conducted

Test Requirement(s):

EN 300 328, Clause 4.3.4:

4.3.6.1 Definition

Transmitter spurious emissions are emissions outside the frequency range(s) of the
equipment as defined in Clause 4.3.3.1 when the equipment is in Transmit mode and/or
in Standby mode.

4.3.6.2 Limit

The spurious emissions of the transmitter shall not exceed the values in Table 14 and
Table 15 and in the indicated bands.

Frequency Range Limit when operating
30 MHzto 1 GHz -36 dBm
above 1 GHz to 12,75 GHz -30dBm
1,8 GHzt0 1,9 GHz
5,15 GHz t0 5,3 GHz -47 dBm

Table 14. Transmitter limitsfor narrowband spurious emissions

The above limit values apply to narrowband emissions, e.g. as caused by local oscillator
leakage. The measurement bandwidth for such emissions may be as small as necessary to
achieve areliable measurement result.

Wideband emissions shall not exceed the values given in Table 15.

Frequency Range Limit when operating
30 MHzto 1 GHz -86 dBm
above 1 GHz to 12,75 GHz -80dBm
1,8 GHzto 1,9 GHz 5,15
GHz t0 5,3 GHz -97 dBm

Table 15. Transmitter limitsfor wideband spurious emissions
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Conformance Requirements
4.3.6 Transmitter Spurious Emissions - Conducted

Test Procedure: The EUT was connected directly to a spectrum analyzer through an attenuator. The
resolution band width of the spectrum analyzer was set to 100 KHz and the video band
width set to 30 KHz. A positive peak detector was used along with peak hold function.
The measurement was performed using normal operation of the equipment.

Test Results: The EUT astested was found compliant with the specified requirements of Clause 4.2.4.
Test Engineer: Anderson Soungpanya
Test Date: April 21 & 22, 2009
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Conformance Requirements
4.3.4 Transmitter Spurious Emissions - Conducted
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4.3.4 Transmitter Spurious Emissions - Conducted
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4.3.4 Transmitter Spurious Emissions - Conducted
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4.3.4 Transmitter Spurious Emissions - Conducted
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4.3.4 Transmitter Spurious Emissions - Conducted
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4.3.4 Transmitter Spurious Emissions - Conducted
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4.3.4 Transmitter Spurious Emissions - Conducted
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4.3.4 Transmitter Spurious Emissions - Conducted
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4.3.4 Transmitter Spurious Emissions - Conducted
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4.3.4 Transmitter Spurious Emissions - Conducted
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4.3.4 Transmitter Spurious Emissions - Conducted

% Agilent 15:56:41 Apr 22, 2069 RL

Atten 18 dB

II"I._..J'I,..‘-,!L‘.

Aot ) TR L P Y
L g . A g M

N T T RPRRY, i ke R o
ML el bl RO e e

iRes
Plot 77

g z #UBH :Hz . f )
. High channd (2412 MHZz) Spurious Emission 30 MHz - 1GHz OFDM Mode

5 Agilent 15:55:38 Apr 22, 2069 RL

pts)
M Mode

Plot 78. High channel (2412 MHz) Spurious Emission 1 GHz - 12.75 GHz OFD

MET Report: EMCS81509-EN328 © 2011, MET Laboratories, Inc. Page 53 of 100



% 1 ] T ]
MET:
Electromagnetic Compatibility

Ubiquiti Networks Test Equipment
M2 EN 300 328 V1.7.1 (2006-10)

4.3.4 Transmitter Spurious Emissions - Conducted
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4.3.4 Transmitter Spurious Emissions - Conducted
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4.3.4 Transmitter Spurious Emissions - Conducted
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Plot 83. Low channel (2412 MHZz) Spurious Emission 1.8GHz Hz- 1.9 GHz HT20 Mode
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4.3.4 Transmitter Spurious Emissions - Conducted
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4.3.4 Transmitter Spurious Emissions - Conducted
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5 8@ kHz #WBH 30 kHz &0 fi p-
Plot 87. Mid channel (2412 MHz) Spurious Emission 1.8GHzHz - 1.9 GHzHT20 Mode

5 Agilent 15:26:48 Apr 21, 2069 R T

Il !
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Plot 88. Mid channel (2412 MHz) Spurious Emission 5.15 GHz - 5.3 GHz HT 20 Mode
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4.3.4 Transmitter Spurious Emissions - Conducted

- Agilent 15:31:25 Apr 21, 2069 R T

Atten 18 dB

_.N.,.,.__,n'hw‘m""uj" e

. A e

Lpmd Lok 5 ._._.-_,Jh, il -'.»._,.._' P "U'\-.h’\-'
[ttt o et

A f

; s Bl p
Plot 90. High channdl (2412 MHz) Spurious Emission 1 GHz - 12.75 GHzHT

2 - ode
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4.3.4 Transmitter Spurious Emissions - Conducted

# Agilent 15:31:54 Apr 21, 2069 R T

Atten 18 dB

AR R T

#'u'E K

oF +UBH 30 kHz op 41.36 s (601 p
Plot 92. H|gh channel (2412 MHz) Spurious Emission 5.15 GHz - 5.3 GHz HT20 Mode
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4.3.4 Transmitter Spurious Emissions - Conducted

# Agilent 15:13:49 Apr 21, 2069 R T

Atten 18 dB

4]
0 Mode

vt g

#\E oresp 3 S Lol pts,
channel (2412 MHz) Spurious Emission 1 GHz - 12.75 GHz HT40 Mode
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4.3.4 Transmitter Spurious Emissions - Conducted

% Agilent 15:14:43 Apr 21, 2069 R T

Atten 18 dB

5 § z #BH Hz - - r'r; p-
Plot 95. Mid channel (2412 MHz) Spurious Emission 1.8GHzHz - 1.9 GHzHT40 Mode

5 Agilent 15:16:85 Apr 21, 2069 R T

b o

1]

Plot 96. Mid channel (2412 MHz) Spurious Emission 5.15 GHz - 5.3 GHz HT40 Mode
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4.3.6 Transmitter Spurious Emissions - Radiated

Test Requirement(s):

Test Procedure:

Test Results:

Test Engineer:

Test Date:

ETSI EN 300 328, Section 5.7.5:

In accordance with EN 300 328 Section 4.3.4, the EUT shall meet the Spurious Emissions
limits for emissions outside the transmit frequency band as shown in Table 16 and Table
17.

Frequency range Limit when
equency rang operating
30 MHzto1 GHz -36 dBm
above 1 GHz to 12,75 GHz -30dBm
1,8 GHzto 1,9 GHz
5,15 GHz t0 5,3 GHz -47 dBm

Table 16. Transmitter Limitsfor Narrowband Spurious Emissions

Frequency range Limit when
equency rang operating
30MHzto1GHz -86 dBm/Hz
above 1 GHz to 12,75 GHz -80 dBm/Hz
1,8 GHzto 1,9 GHz
5,15 GHz to 5,3 GHz -97 dBm/Hz

Table17. Transmitter Limitsfor Wideband Spurious Emissions

The EUT was placed on a 1.5m high wooden table inside a semi-anechoic chamber. The
measurements were performed using normal operation of the equipment. The method of
testing, test conditions, and test procedures of Annex B were used. The frequencies and
amplitudes of field strengths were recorded for reference during final measurements.

The EUT was set to transmit at its highest output power at both the low and high
channels of the transmit band as well as all applicable modulations. The receive antenna
was adjusted between 1 and 4 m in order to find the maximum emission. The table was
aso rotated about 360°. Both vertical and horizontal polarizations were used to
determine the maximum emission.

In order to determine the magnitude of each emission within 6dB of the limit, other than
the noise floor of the spectrum analyzer, the signal substitution method was used as
described in Annex B of EN 300 328.

The EUT as tested was found compliant with the specified limits of Clause 4.3.4.2.

Anderson Soungpanya

May 7, 2009
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Conformance Requirements
4.3.6 Transmitter Spurious Emissions— Radiated, DSSS M ode

% Agilent 19:30:22 May 7, 2089 R T

#Atten @ dB

L. e |'-"I|p\|||"-+ I!f\h,|l.""f'-"‘._.-.'._u'i,n‘-\_-'l.._-—q'dl
WL

!
! '-,._.,-.q'l\"'ll\"u.-“-"

5 BH 180 kHz #YE kHz Sweep 3.24 s (B p
Plot 98. Low channel (2412 MHZz) Spurious Emission 1 GHz - 12.75 GHz DSSS M ode
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T At b ,.-.'l.-.-._‘l.\‘-.,I,",,Jl,,.,_,h,r*"._‘.-,l,,

# [ 18 #YBH 38 kHz i] il nts)

Plot 99. Low channel (2412 MHZz) Spurious Emission 1.8GHz Hz - 1.9 GHz DSSS M ode

#Atten

Plot 100. Low channd (2412 MHZz) Spurious Emission 5.15 GHz - 5.3 GHz DSSS M ode
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# - [ 18 z #YBH 38 kHz 2674 nts)
Plot 101. Mid channel (2462 MHz) Spurious Emission 30 MHz - 1GHz DSSS M ode

#Atten

Plot 102. Mid channel (2462 MHZz) Spurious Emission 1 GHz - 12.75 GHz DSSS M ode
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#Htten

b it g N Lt

# [ 16 z #YBH 38 kHz i] il nts)

Plot 103. Mid channel (2462 MHz) Spurious Emission 1.8GHz Hz - 1.9 GHz DSSS M ode

#Atten

i

-._,l'p‘r,.-a-..il_n’l.u,u‘ll?

Plot 104. Mid channéd (2462 MHZz) Spurious Emission 5.15 GHz - 5.3 GHz DSSS Mode
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#Htten

st
o 4'1._.\';-’-'-’*." T T L

# - [ 18 z #YBH 38 kHz 2674 nts)
Plot 105. High channel (2462 MHZz) Spurious Emission 30 MHz - 1GHz DSSS M ode

#Atten

Plot 106. High channel (2462 MHZz) Spurious Emission 1 GHz - 12.75 GHz DSSS Mode

MET Report: EMCS81509-EN328 © 2011, MET Laboratories, Inc. Page 68 of 100



% 1 ] T ]
MET:
Electromagnetic Compatibility

Ubiquiti Networks Test Equipment
M2 EN 300 328 V1.7.1 (2006-10)

% Agilent 13:58:50 May 7, 2009 R T

#Htten

#Atten

e AP e VR R Rt ol g S R PPt A PR TR REE PPY P TTIP)

iRes B 100 kHo #UBH 30 kHz Sweep 41.36 ms (601 pts)
Plot 108. High channel (2462 MHZz) Spurious Emission 5.15 GHz - 5.3 GHz DSSS M ode
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4.3.6 Transmitter Spurious Emissions— Radiated, OFDM Mode

. | A
-.v.-fn-,-.,l_J|..-.,.,.‘..,.\,._.-.n.,w,-

s z #WE kHz 0 m bl p
Plot 109. Low channdl (2412 MHZz) Spurious Emission 30 MHz - 1GHz OFDM Mode

AT,

PLIRORTI =

Em

Plot 110. Low channd (2412 MHZz) Spurious Emission 1 GHz - 12.75 GHz OFDM Mode
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At A Pt

# [ 18 z #YBH 38 kHz i] il nts)

Plot 111. Low channd (2412 MHZz) Spurious Emission 1.8GHzHz - 1.9 GHz OFDM Mode

#Atten

AR A A o A,

Plot 112. Low channd (2412 MHZz) Spurious Emission 5.15 GHz - 5.3 GHz OFDM M ode

MET Report: EMCS81509-EN328 © 2011, MET Laboratories, Inc. Page 71 of 100



% 1 ] T ]
MET:
Electromagnetic Compatibility

Ubiquiti Networks Test Equipment
M2 EN 300 328 V1.7.1 (2006-10)

#Atten
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: B z #B Hz 0 2674 m .
Plot 113. Mid channel (2412 MHz) Spurious Emission 30 MHz - 1GHz OFDM Mode

#Atten

e
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Plot 114. Mid channel (2412 MHZz) Spurious Emission 1 GHz - 12.75 GHz OFDM Mode
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#Htten

SR RERTTPIY P U

# [ 18 z #YBH 38 kHz i] il nts)

Plot 115. Mid channel (2412 MHZz) Spurious Emission 1.8GHz Hz - 1.9 GHz OFDM Mode

#Atten

!
Jeny crrmewTow T e ey

Plot 116. Mid channel (2412 MHZz) Spurious Emission 5.15 GHz - 5.3 GHz OFDM Mode
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#Atten

”
T T,

: B z #B Hz 0 2674 m .
Plot 117. High channel (2462 MHZz) Spurious Emission 30 MHz - 1GHz OFDM Mode

#Atten

Plot 118. High channel (2462 MHZz) Spurious Emission 1 GHz - 12.75 GHz OFDM Mode
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#Htten

! N
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# [ 18 #YBH 38 kHz i] il nts)

Plot 119. High channel (2462 MHZz) Spurious Emission 1.8GHzHz - 1.9 GHz OFDM Mode

#Atten

Plot 120. High channel (2462 MHz) Spurious Emission 5.15 GHz - 5.3 GHz OFDM Mode
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4.3.6 Transmitter Spurious Emissions— Radiated, HT20 M ode

s z #YBl kHz 0 m bl p
Plot 121. Low channd (2412 MHZz) Spurious Emission 30 MHz - 1GHz HT20 Mode

Plot 122. Low channéd (2412 MHZz) Spurious Emission 1 GHz - 12.75 GHz HT20 Mode
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# [ 18 z #YBH 38 kHz i] il nts)

Plot 123. Low channel (2412 MHz) Spurious Emission 1.8GHz Hz - 1.9 GHzHT20 Mode

#Atten

‘-.,fr‘-'-r-J"-,-"'p.I'i,\"-—\.~"-..x-a.-l,-.-.-.-,.a\'-;.;._.l...-.,.-'r'A'-.-"

Plot 124. Low channel (2412 MHZz) Spurious Emission 5.15 GHz - 5.3 GHz HT20 Mode
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#Atten
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YR ekt
e, " g plhot Al

: B z #YBl Hz 0 2674 m .
Plot 125. Mid channel (2412 MHz) Spurious Emission 30 MHz - 1GHz HT20 Mode

#Atten

I
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Plot 126. Mid channél (2412 MHZ) Spurious Emission 1 GHz - 12.75 GHz HT20 Mode
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# [ 16 z #YBH 38 kHz i] il nts)

Plot 127. Mid channel (2412 MHz) Spurious Emission 1.8GHz Hz- 1.9 GHzHT20 Mode

#Atten

1
_a."r,'.\‘-'r._...,|"r'u"‘-'ll.-\'h-—,-‘nﬁ per Wl Pttt s LA A by

Plot 128. Mid channel (2412 MHZz) Spurious Emission 5.15 GHz - 5.3 GHz HT20 M ode
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% Agilent 19:08:42 May 7, 2009 R T

#Atten

M,
R bt e

e

#Atten

# [ 180 #/BH 30 kHz Sreep 5 (6A1 ptsy
Plot 130. High channel (2462 MHZz) Spurious Emission 1 GHz - 12.75 GHz HT20 M ode
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% Agilent 13:12:06 May 7, 2009 R T

#Atten

s ot St At

#Atten

# #YBW 30 kHz Sweep 4 ms (601 pts)

Plot 132. High channel (2462 MHZz) Spurious Emission 5.15 GHz - 5.3 GHz HT20 M ode
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4.3.6 Transmitter Spurious Emissions— Radiated, HT40 M ode

% Agilent 19:13:55 May 7, 2009 R T

s z #YBl kHz 0 m bl p
Plot 133. Low channéd (2412 MHZz) Spurious Emission 30 MHz - 1GHz HT40 Mode

Plot 134. Low channd (2412 MHZz) Spurious Emission 1 GHz - 12.75 GHz HT40 Mode
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# [ 18 z #YBH 38 kHz i] il nts)

Plot 135. Low channel (2412 MHz) Spurious Emission 1.8GHz Hz - 1.9 GHz HT40 Mode

#Atten

Plot 136. Low channel (2412 MHZz) Spurious Emission 5.15 GHz - 5.3 GHz HT40 Mode
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#Atten

: B z #YBl Hz 0 2674 m .
Plot 137. Mid channel (2412 MHz) Spurious Emission 30 MHz - 1GHz HT40 Mode

#Atten

Plot 138. Mid channel (2412 MHZz) Spurious Emission 1 GHz - 12.75 GHz HT40 Mode
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# [ 1 z

#Htten
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#YBH 38 kHz i] il nts)

Plot 139. Mid channel (2412 MHz) Spurious Emission 1.8GHz Hz - 1.9 GHz HT40 Mode

e e

#Atten

Plot 140. Mid channel (2412 MHZz) Spurious Emission 5.15 GHz - 5.3 GHz HT40 M ode
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% Agilent 19:11:32 May 7, 2089 R T

#Atten @ dB

#Atten

H z #\B Hz : p pts)
Plot 142. High channel (2462 MHZz) Spurious Emission 1 GHz - 12.75 GHz HT40 M ode
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# [ 16 #YBH 38 kHz i] il nts)

Plot 143. High channel (2462 MHZz) Spurious Emission 1.8GHzHz- 1.9 GHz HT40 Mode

#Atten

Plot 144. High channel (2462 MHZz) Spurious Emission 5.15 GHz - 5.3 GHz HT40 M ode
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Radiated Emissions Test Setup Photographs
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Radiated Emissions Test Setup Photographs

2
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Photograph 3. Radiated Emissions Setup, 30MHz - 1GHz. MIM O Mode
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Radiated Emissions Test Setup Photographs
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Radiated Emissions Test Setup Photographs

Photograph 5. Radiated Emissions Setup, 1GHz - 18GHz. MIMO Maode
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Conformance Requirements
4.3.7 Receiver Spurious Emissions

Test Requirement(s): 4.3.7.1 Definition

Receiver spurious emissions are emissions at any frequency when the equipment is in

received mode.

4.3.7.2 Limit

The spurious emissions of the receiver shall not exceed the values in tables Table 18 and

Table 19 and in the indicated bands.

Frequency Range Limit
30 MHzto 1 GHz -57dBm
abovel GHzto 12,75 GHz | -47 dBm

Table 18. Narrowband spurious emission limitsfor receivers

The above limit values apply to narrowband emissions, e.g. as caused by local oscillator
leakage. The measurement bandwidth for such emissions may be as small as necessary to

get areliable measurement result.

Wideband emissions shall not exceed the values given in Table 19.

Frequency Range Limit
30 MHz to 1 GHz -107dBm/Hz
above 1 GHz to 12,75 GHz -97 dBm/Hz

Table 19. Wideband spurious emission limitsfor receivers
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Test Procedure:

Test Results:

Test Engineer:

Test Date:

The EUT was placed on a 1.5m high wooden table inside a semi-anechoic chamber. The
measurements were performed using normal operation of the equipment. The method of
testing, test conditions, and test procedures of Annex B were used. The frequencies and
amplitudes of field strengths were recorded for reference during final measurements.

The EUT was set to transmit at its highest output power at both the low and high
channels of the transmit band as well as all applicable modulations. The receive antenna
was adjusted between 1 and 4 m in order to find the maximum emission. The table was
dso rotated about 360°. Both vertical and horizontal polarizations were used to
determine the maximum emission.

In order to determine the magnitude of each emission within 6dB of the limit, other than
the noise floor of the spectrum analyzer, the signal substitution method was used as
described in Annex B of EN 300 328.

The EUT as tested was found compliant with the specified limits of Clause 4.3.5.2.

Anderson Soungpanya

May 7, 2009
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Conformance Requirements
4.3.5 Receiver Spurious Emissions—Port 1

- Agilent 19:24:34 May 7. 2009 R T

#Atten

#Htten

) Hz #YEH Hz Sweep o
Plot 146. Recelver Radiated Spurious Emission 1 GHz - 12.75 GHz (Port 1)
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Receiver Conducted Spurious

% Agilent 15:53:41 Apr 22, 2069 RL

1100 kHz WUBH 30 kHz 4 ms (601 pts)
Plot 147. Receiver Conducted Spurious Emission 30 MHz - 1GHz (Port 1)

!
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[ 168 z #\B z weep 3.24 5 ¢
Plot 148. Receiver Conducted Spurious Emission 1 GHz - 12.75 GHz (Port 1)

pts)
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Receiver Spurious Emissions—MIMO

. Agilent 19:15:34 May 7, 2009 R T
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Plot 149. Receiver Radiated Spurious Emission 30 MHz - 1GHz (MIMO)

#Atten

3 kHz #\B :Hz : o ots)
Plot 150. Receiver Radiated Spurious Emission 1 GHz - 12.75 GHz (MIMO)
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Receiver Conducted Spurious

Atten 18

fat .'r...-.',J,.\__.—.-'l,_._.‘a..,u“l'._..-'-

Iv.-'n’r,r..,.-...‘.-.-.-'
2, Al
.1!,»,,\,\r.,..__,\-1'l-.t~" v ik

Plot 152. Receiver Conducted Spurious Emission 1 GHz - 12.75 GHz (MIMO)
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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.

M ET#ASSH Equipment M anufacturer Model Last Cal Date Cal Due Date
152583 SPECTRUM ANALYZER AGILENT E4447A 1/12/09 1/12/10
152220 |  TEMPERATURE CHAMBER TENNY T630 1/31/09 1/31/10

ENGINEERING
5021CT
1S2498 VARIABLE POWER SUPPLY VARIAC DVAM SEE NOTE
152484 BILOG ANTENNA TESEQ CBL 6112D 1/21/2008 7/21/2009
152198 HORN ANTENNA EMCO 3115 9/10/08 9/10/09
152482 5M CHAMBER PANASHEILD 641431 11/18/08 11/18/09

Note: Functionally verified test equipment is verified using calibrated instrumentation at the time of testing.
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MET:
Electromagnetic Compatibility

Ubiquiti Networks End of Report
M2 EN 300 328 V1.7.1 (2006-10)

End of Report
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