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SCOPE

An electromagnetic emissions test has been performed on the Xirrus, Inc. model XN4
pursuant to FCC Part 15, Subpart E requirements for UNII Devices (using FCC DA 02-
2138, August 30, 2002), as modified by the FCC’s interim policy detailed in the FCC
Knowledge Database Publication Number 443999 released on 10/05/2009.

Conducted and radiated emissions data has been collected, reduced, and analyzed within
this report in accordance with measurement guidelines set forth in the following
reference standards and as outlined in Elliott Laboratories test procedures:

ANSI C63.4:2003
FCC UNII test procedure 2002-08 DA-02-2138, August 2002

The intentional radiator above has been tested in a simulated typical installation to
demonstrate compliance with the relevant Industry Canada performance and procedural
standards.

Final system data was gathered in a mode that tended to maximize emissions by varying
orientation of EUT, orientation of power and I/O cabling, antenna search height, and
antenna polarization.

Every practical effort was made to perform an impartial test using appropriate test
equipment of known calibration. All pertinent factors have been applied to reach the
determination of compliance.

The test results recorded herein are based on a single type test of the Xirrus, Inc. model
XN4 and therefore apply only to the tested sample. The sample was selected and
prepared by Steve Smith of Xirrus, Inc.
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OBJECTIVE

The primary objective of the manufacturer is compliance with the regulations outlined in
the previous section.

Prior to marketing in the USA, all unlicensed transmitters and transceivers require
certification. Receive-only devices operating between 30 MHz and 960 MHz are subject
to either certification or a manufacturer’s declaration of conformity, with all other
receive-only devices exempt from the technical requirements.

Prior to marketing in Canada, Class I transmitters, receivers and transceivers require
certification. Class II devices are required to meet the appropriate technical requirements
but are exempt from certification requirements.

Certification is a procedure where the manufacturer submits test data and technical
information to a certification body and receives a certificate or grant of equipment
authorization upon successful completion of the certification body’s review of the
submitted documents. Once the equipment authorization has been obtained, the label
indicating compliance must be attached to all identical units, which are subsequently
manufactured.

Maintenance of compliance is the responsibility of the manufacturer. Any modification of
the product which may result in increased emissions should be checked to ensure
compliance has been maintained (i.e., printed circuit board layout changes, different line
filter, different power supply, harnessing or I/O cable changes, etc.).

STATEMENT OF COMPLIANCE

The tested sample of Xirrus, Inc. model XN4 complied with the requirements of FCC
Part 15, Subpart E requirements for UNII Devices.

Maintenance of compliance is the responsibility of the manufacturer. Any modification of
the product which may result in increased emissions should be checked to ensure
compliance has been maintained (i.e., printed circuit board layout changes, different line
filter, different power supply, harnessing or I/O cable changes, etc.).
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TEST RESULTS SUMMARY

UNII/ LELAN DEVICES

Operation in the 5.15 — 5.25 GHz Band

FCC RSS Descrintion Measured Value/ | Limit/ Requirement Result
Rule Part Rule Part P Comments
Indoor operation Refer to user’s Deche shall be .
15.407(e) designed for indoor | Complies
only manual
use only
Single radio
a: 16.2 dBm
a2x: 16.1dBm
n20: 16.6dBm
15.407 @) (1) | A92(1) Output Power a0 1634Bm 17dBm Complies
a2x: 16.6dBm
2x radio
n40: 16.7dBm
0.047 Watts
15.407 (a) (1) - a: 3.7 dBm/MHz 4 dBm/MHz Complies
Power Spectral a2x: 3.6dBm/MHz
- A95(2) Density n20: 3.9 dBn/MHz 5 dBm/MHz Complies
n40: 0.6 dBm/MHz
Output power is detailed for a single radio operating in the 5150-5250 MHz band and also for multiple radios
operating in the band. A maximum of four radios using 20MHz channels or two radios using 40MHz channels
can operate in the band (the device does not allow two radios to operate on overlapping channels). When
multiple radios are operational in the band the maximum output power per radio is reduced by 10log(n) where n
is the number of radios in the band.
The maximum power is detailed for a single radio for each mode (802.11a, 802.11a 2x2 MIMO, 802.11n 20MHz
and 802.11n 40 MHz. The maximum output power across the band for 40MHz and 20MHz channels is also
provided.
Operation in the 5.25 — 5.35 GHz Band
FCC RSS Description Measured Value / Limit / Result
Rule Part Rule Part Comments Requirement (margin)
Single radio
a: 18.3 dBm
a2x: 21.3 Bm
15407(2)(2) | A9.2(Q2) | Output Power na0: 20 o Z?e?rﬁf ééggrrnn‘)v Complies
4x radio
a2x:23.9 dBm
0.245 Watts
15.407(a) (2)) a: 5.7 dBm/MHz 11 dBm/MHz Complies
Power Spectral a2x: 8.8 dBm/MHz | 11 dBm/MHz C i
A9.2(2)/ | Density n20: 8.2 dBm/MHz | (Shall not exceed | —0 P ¢
A9.5(2) n40: 4.4 dBm/MHz | the average value C i
by more than 3dB) omplies
Output power is detailed for a single radio operating in the 5250-5350 MHz band and also for multiple radios
operating in the band. A maximum of four radios using 20MHz channels or two radios using 40MHz channels
can operate in the band (the device does not allow two radios to operate on overlapping channels). When
multiple radios are operational in the band the maximum output power per radio is reduced by 10log(n) where n
is the number of radios in the band.
The maximum power is detailed for a single radio for each mode (802.11a, 802.11a 2x2 MIMO, 802.11n 20MHz
and 802.11n 40 MHz. The maximum output power across the band for 40MHz and 20MMz channels is also
provided.
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Operation in the 5.47 — 5.725 GHz Band

FCC RSS Description Measured Value / Limit / Result
Rule Part Rule Part Comments Requirement (margin)
Single radio
a: 19.0 dBm
a2x:20.9 dBm
15.407(a) (2) A92(2) | Output Power TIERY ggg Z?e?rﬁf ééggrrnn‘)v Complies
4x radio
A 2x:24.0 dBm
0.25 Watts
15.407(a) (2)) a- 7.8 dBm/MHz 11 dBm/MHz Complies
Power Spectral a2x: 8.3dBm/MHz | 11 dBm/MHz C T
A92(2)/ | Density n20: 8.3 dBm/MHz | (Shall not exceed | ~C P
A9.5 (2) n40: 7.9 dBm/MHz | the average value C li
by more than 3dB) omprhes
Device cannot Refer to
operate in the 5600 | manufacturer’s
Non-operation in | — 5650 MHz 'band. attestation.
KDB 443999 5600 — 5650 MHz | 20dB bandwidth of 1} 5454 dwidih | Complies
sub band any channels shall 1 ) 0507 3
not fall inside the MHz and above
5600-5650 MHz 5650.16 MHz
sub-band.
Device is not designed to be installed
KDB 443999 Indoor use only outdoors. Uservs'manual has'been Complies
updated to explicitly require indoor
installation.
Output power is detailed for a single radio operating in the 5470-5725 MHz band and also for multiple radios
operating in the band. All four radios can operate in the band using either 20MHz or 40MHz channels (the
device does not allow two radios to operate on the same/overlapping channels). When multiple radios are
operational in the band the maximum output power per radio is reduced by 10log(n) where n is the number of
radios in the band.
The maximum power is detailed for a single radio for each mode (802.11a, 802.11a 2x2 MIMO, 802.11n 20MHz
and 802.11n 40 MHz. The maximum output power across the band for 40MHz and 20MHz channels is also
provided.
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General Requirements for all NIl bands

FCC RSS Description Measured Value / | Limit/ Requirement Result
Rule Part Rule Part P Comments
. Digital Modulation | Digital modulation .
15.401 A9.5a Modulation is used (OFDM) is required Complies
a:21.4 MHz
26dB Bandwidth a2x: 21.2 MHz N/A — limits output
15.407(a) (1) : (minimum) n20: 22.1MHz power if < 20MHz N/A
n40: 40.3MHz
15.407(b) (5) / Spurious No emissions related to transmitter/receiver below
’ A9.3 Emissions below 1GHz. Digital device tested against FCC / ICES 003
15.209 e
1GHz Class B limits
. Refer to
Spurious 53.9dBuV/m .
15.407(b) (2) A93 Emissions above | (495.50Vim) @ | | o iy | PSS
1GHz 5350.0MHz “UNIland |~ (-0.1dB)
' LELAN DEVICES
Peak Excursion 12.97 dB .
15.407(a)(6) - Ratio N40, 5310 MHz <13dB Complies
L Device shall
Operation is automaticall
Operation in the discontinued in the . cally
absence of absence of discontinue
15.407 (¢) A9.5(4) . . . . operation in the Complies
information to information
. . absence of
transmit (Operational . )
Description p16) 1nformat19n to
transmit
Frequency stability
Frequency is better than .
15.407 (g) 2859 Stability 10ppm Operational Complies
Description p 16)
Transmit power -y 1 NIT device
control is available
shall have the
and can be set -
Transmit Power manually and capabl.hty to .
15.407 (h1) A9.4 operate with a mean | Complies
Control through the 802.11h
rotocol. Refer to EIRP value lower
b 0 ere'ltional than 24dBm
peratiol (250mW)
description
Dynamic
frequency
15.407 (h2) A9.4 Selection (device | Refer to Elliott Test report R74742
with radar
detection)
GENERAL REQUIREMENTS APPLICABLE TO ALL BANDS
FCC Rule RSS Description Measured Value / Limit / Requirement Result
Part Rule part P Comments q (margin)
Internal antennas are
integral to the device. Unique connector or
15.203 - RF Connector External antenna ~mg Complies
. integral antenna
connects using reverse
TNC
RSS GEN AC Conducted Complies
15.207 Table 2 Emissions 41.3dBpV @ 2.972MHz Refer to standard (- 47 dB)
Refer to MPE
. . o Refer to OET 65
15.247 (b) (5) RF Exposure calculations in Exhibit > .
15.407 (f) s 102 Requirements 11 and User Manual FCCPart 1 and RSS | Complies
102
statements (page 434).
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MEASUREMENT UNCERTAINTIES

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated
with the emissions test results be included in the report. The measurement uncertainties
given below are based on a 95% confidence level and were calculated in accordance with
UKAS document LAB 34.

Measurement Type Frequency Range Calculated Uncertainty
(MHz) (dB)
Conducted Emissions 0.15to 30 +2.4
Radiated Emissions 0.015 to 30 +3.0
Radiated Emissions 30 to 1000 +3.6
Radiated Emissions 1000 to 40000 + 6.0
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EQUIPMENT UNDER TEST (EUT) DETAILS

GENERAL

The Xirrus, Inc. model XN4 is a multi-radio 802.11abgn Access Point radio which is
designed to act as a hub for a wireless local area network (WLAN). The device contains
4 individual 802.11abgn radios supporting legacy mode and 3x3n modes in the 2.4GHz
band and legacy and 2x2n modes in the 5 GHz bands. All four radios use internal
antennas, with one radio also having the option to use an external antenna (the external
antenna only supports legacy mode operation, no MIMO modes). The XN4 is powered
via a proprietary PoE connection.

Normally, the EUT's would be ceiling mounted during operation. Preliminary
measurements were made with the EUT tested as table-top equipment and also at a height
of 1.5m above the ground plane. No significant difference in emissions was observed so
formal tests were performed as table-top equipment

The sample was received on October 23, 2008 and tested on October 24, November 3,
November 4, November 5, November 6, November 7, November 10 and November 11,
2008. Conducted emissions measurements were made on January 7, 2009. The EUT
consisted of the following component(s):

Company Model Description Serial Number FCCID
Xirrus XN4 802.11abgn Prototype SK6XN4
access point
) . POE60U-
PhiHong P73800202A1 PoE Injector 560(G)-SS-R N/A

The sample was returned on October 30, 2009 and tested between November 3, and
November 13, 2009. The purpose of these tests was to evaluate the compliance with the
FCC’s interim policy for devices operating in the 5470-5725 MHz band.

ANTENNA SYSTEM

Each of the radios connects to an internal antenna set configured for 3x3 MIMO
operation in 2.4GHz bands and 2x2 MIMO operation in the SGHz bands. Each internal
antenna has a maximum gain of between 0 and 1dBi in the 2.4GHz band and 6dBi in the
5GHz bands.

One radio also has provision for connecting to a single external antenna to operate
(typically) as a single-chain, receive-only radio. The external antenna connects to the
EUT via a non-standard reverse TNC antenna connector, thereby meeting the
requirements of FCC 15.203. The external antenna's maximum gain is 2.5dBi for all
bands.
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ENCLOSURE

The EUT enclosure is primarily constructed of plastic. It measures approximately 32 cm
in diameter by 6 cm high.

MODIFICATIONS

The EUT did not require modifications during testing in order to comply with emissions
specifications.

SUPPORT EQUIPMENT

The following equipment was used as local support equipment for testing:

Company Model Description Serial Number FCCID
IBM Thinkpad R51 Laptop - -
No remote support equipment was used during testing.
EUT INTERFACE PORTS
The 1/0 cabling configuration during emissions testing was as follows:
Cable(s)
Port Connected To Description | Shielded or Unshielded| Length(m)
PoE IN Switch Cat 5 Unshielded 10.0
PoE Out Data& Power IN Cat5 Unshielded 1.0
AC Power PoE 3 wire Unshielded 1.5

Note: The service port was not connected during testing. The manufacturer stated that
this is for setup purposes and therefore would not normally be connected.

EUT OPERATION

During testing the EUT was configured in either a transmit or a receive mode using ART
software.

For transmit mode one or more of the four radios was configured to continuously transmit
on a specific channel on one or more chains. Each radio could be configured for a single
chain operation (legacy 802.11b, g or a modes) or for multi-chain (MIMO) operation (all
modes). In receive mode one or more radios was configured in a receive only mode with
all chains active.

When evaluating the external antenna only one radio was operating during testing. When
evaluating the internal antennas the rf port and radiated band edge measurements were
made with a single radio operational. Radiated spurious measurements were made with
multiple radios active to allow for evaluating spurious emissions with radios active on
top, bottom and center channels. This also allowed for evaluation of any inter-
modulation products from the system (none were observed).
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TEST SITE

GENERAL INFORMATION

Final test measurements were taken at the test sites listed below. Pursuant to section
2.948 of the FCC’s Rules and section 3.3 of RSP-100, construction, calibration, and
equipment data has been filed with the Commission and with industry Canada.

Site Registration Numbers Location
FCC Canada
SVOATS #1 90592 IC 2845-1 684 West Maude Ave,
Sunnyvale
SVOATS #2 90593 IC 2845-2 CA 94085-3518

ANSI C63.4:2003 recommends that ambient noise at the test site be at least 6 dB below
the allowable limits. Ambient levels are below this requirement with the exception, on
OATS sites, of predictable local TV, radio, and mobile communications traffic. The test
site(s) contain separate areas for radiated and conducted emissions testing. Considerable
engineering effort has been expended to ensure that the facilities conform to all pertinent
requirements of ANSI C63.4:2003.

CONDUCTED EMISSIONS CONSIDERATIONS

Conducted emissions testing is performed in conformance with ANSI C63.4:2003.
Measurements are made with the EUT connected to the public power network through a
nominal, standardized RF impedance, which is provided by a line impedance stabilization
network, known as a LISN. A LISN is inserted in series with each current-carrying
conductor in the EUT power cord.

RADIATED EMISSIONS CONSIDERATIONS

The FCC has determined that radiation measurements made in a shielded enclosure are
not suitable for determining levels of radiated emissions. Radiated measurements are
performed in an open field environment or in a semi-anechoic chamber. The test sites are
maintained free of conductive objects within the CISPR defined elliptical area
incorporated in ANSI C63.4:2003 guidelines and meet the Normalized Site Attenuation
(NSA) requirements of ANSI C63.4:2003.
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MEASUREMENT INSTRUMENTATION

RECEIVER SYSTEM

An EMI receiver as specified in CISPR 16-1 is used for emissions measurements. The
receivers used can measure over the frequency range of 9 kHz up to 2000 MHz. These
receivers allow both ease of measurement and high accuracy to be achieved. The
receivers have Peak, Average, and CISPR (Quasi-peak) detectors built into their design
so no external adapters are necessary. The receiver automatically sets the required
bandwidth for the CISPR detector used during measurements. If the repetition frequency
of the signal being measured is below 20Hz, peak measurements are made in lieu of
Quasi-Peak measurements.

For measurements above the frequency range of the receivers, a spectrum analyzer is
utilized because it provides visibility of the entire spectrum along with the precision and
versatility required to support engineering analysis. Average measurements above
1000MHz are performed on the spectrum analyzer using the linear-average method with
a resolution bandwidth of 1 MHz and a video bandwidth of 10 Hz, unless the signal is
pulsed in which case the average (or video) bandwidth of the measuring instrument is
reduced to onset of pulse desensitization and then increased.

INSTRUMENT CONTROL COMPUTER

The receivers utilize either a Rohde & Schwarz EZM Spectrum Monitor/Controller or
contain an internal Spectrum Monitor/Controller to view and convert the receiver
measurements to the field strength at an antenna or voltage developed at the LISN
measurement port, which is then compared directly with the appropriate specification
limit. This provides faster, more accurate readings by performing the conversions
described under Sample Calculations within the Test Procedures section of this report.
Results are printed in a graphic and/or tabular format, as appropriate. A personal
computer is used to record all measurements made with the receivers.

The Spectrum Monitor provides a visual display of the signal being measured. In
addition, the controller or a personal computer run automated data collection programs
which control the receivers. This provides added accuracy since all site correction
factors, such as cable loss and antenna factors are added automatically.

LINE IMPEDANCE STABILIZATION NETWORK (LISN)

Line conducted measurements utilize a fifty microhenry Line Impedance Stabilization
Network as the monitoring point. The LISN used also contains a 250 uH CISPR adapter.
This network provides for calibrated radio frequency noise measurements by the design
of the internal low pass and high pass filters on the EUT and measurement ports,
respectively.
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FILTERS/ATTENUATORS

External filters and precision attenuators are often connected between the receiving
antenna or LISN and the receiver. This eliminates saturation effects and non-linear
operation due to high amplitude transient events.

ANTENNAS

A loop antenna is used below 30 MHz. For the measurement range 30 MHz to 1000
MHz either a combination of a biconical antenna and a log periodic or a bi-log antenna is
used. Above 1000 MHz, horn antennas are used. The antenna calibration factors to
convert the received voltage to an electric field strength are included with appropriate
cable loss and amplifier gain factors to determine an overall site factor, which is then
programmed into the test receivers or incorporated into the test software.

ANTENNA MAST AND EQUIPMENT TURNTABLE

The antennas used to measure the radiated electric field strength are mounted on a non-
conductive antenna mast equipped with a motor-drive to vary the antenna height.
Measurements below 30 MHz are made with the loop antenna at a fixed height of 1m
above the ground plane.

ANSI C63.4:2003 specifies that the test height above ground for table mounted devices
shall be 80 centimeters. Floor mounted equipment shall be placed on the ground plane if
the device is normally used on a conductive floor or separated from the ground plane by
insulating material from 3 to 12 mm if the device is normally used on a non-conductive
floor. During radiated measurements, the EUT is positioned on a motorized turntable in
conformance with this requirement.

INSTRUMENT CALIBRATION

All test equipment is regularly checked to ensure that performance is maintained in
accordance with the manufacturer's specifications. All antennas are calibrated at regular
intervals with respect to tuned half-wave dipoles. An exhibit of this report contains the
list of test equipment used and calibration information.
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TEST PROCEDURES

EUT AND CABLE PLACEMENT

The regulations require that interconnecting cables be connected to the available ports of
the unit and that the placement of the unit and the attached cables simulate the worst case
orientation that can be expected from a typical installation, so far as practicable. To this
end, the position of the unit and associated cabling is varied within the guidelines of
ANSI C63.4:2003, and the worst-case orientation is used for final measurements.

CONDUCTED EMISSIONS

Conducted emissions are measured at the plug end of the power cord supplied with the
EUT. Excess power cord length is wrapped in a bundle between 30 and 40 centimeters in
length near the center of the cord. Preliminary measurements are made to determine the
highest amplitude emission relative to the specification limit for all the modes of
operation. Placement of system components and varying of cable positions are performed
in each mode. A final peak mode scan is then performed in the position and mode for
which the highest emission was noted on all current carrying conductors of the power
cord.

LI LISN
EU AE

0.8m
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RADIATED EMISSIONS

A preliminary scan of the radiated emissions is performed in which all significant EUT
frequencies are identified with the system in a nominal configuration. At least two scans
are performed, one scan for each antenna polarization (horizontal and vertical; loop
parallel and perpendicular to the EUT). During the preliminary scans, the EUT is rotated
through 360°, the antenna height is varied (for measurements above 30 MHz) and cable
positions are varied to determine the highest emission relative to the limit. Preliminary
scans may be performed in a fully anechoic chamber for the purposes of identifying the
frequencies of the highest emissions from the EUT.

A speaker is provided in the receiver to aid in discriminating between EUT and ambient
emissions. Other methods used during the preliminary scan for EUT emissions involve
scanning with near field magnetic loops, monitoring I/O cables with RF current clamps,
and cycling power to the EUT.

Final maximization is a phase in which the highest amplitude emissions identified in the
spectral search are viewed while the EUT azimuth angle is varied from 0 to 360 degrees
relative to the receiving antenna. The azimuth, which results in the highest emission is
then maintained while varying the antenna height from one to four meters (for
measurements above 30 MHz, measurements below 30 MHz are made with the loop
antenna at a fixed height of 1m). The result is the identification of the highest amplitude
for each of the highest peaks. Each recorded level is corrected in the receiver using
appropriate factors for cables, connectors, antennas, and preamplifier gain.

When testing above 18 GHz, the receive antenna is located at Imeter from the EUT and
the antenna height is restricted to a maximum of 2.5 meters.

-]

"

REAR VIEW

AC Outlets (flush-mounted)

SIDE VIEW

Typical Test Configuration for Radiated Field Strength Measurements
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The ground plane extends beyond the ellipse defined in CISPR 16 / CISPR 22 / ANSI C63.4 and
is large enough to accommodate test distances (d) of 3m and 10m. Refer to the test data tables for
the actual measurement distance.

Antenna
height range
d ltodm
EUT | « >

O.SmI

Test Configuration for Radiated Field Strength Measurements
OATS- Plan and Side Views
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CONDUCTED EMISSIONS FROM ANTENNA PORT

Direct measurements of power, bandwidth and power spectral density are performed,
where possible, with the antenna port of the EUT connected to either the power meter or
spectrum analyzer via a suitable attenuator and/or filter. These are used to ensure that the
front end of the measurement instrument is not overloaded by the fundamental
transmission.

Spectrum
EUT Analyzer (or
Power Meter)
Attenuator
(optional)

Test Configuration for Antenna Port Measurements

Measurement bandwidths (video and resolution) are set in accordance with the relevant
standards and Elliott’s test procedures for the type of radio being tested. When power
measurements are made using a resolution bandwidth less than the signal bandwidth the
power is calculated by summing the power across the signal bandwidth using either the
analyzer channel power function or by capturing the trace data and calculating the power
using software. In both cases the summed power is corrected to account for the
equivalent noise bandwidth (ENBW) of the resolution bandwidth used.

If power averaging is used (typically for certain digital modulation techniques), the EUT
is configured to transmit continuously. Power averaging is performed using either the
built-in function of the analyzer or, if the analyzer does not feature power averaging,
using external software. In both cases the average power is calculated over a number of
sweeps (typically 100). When the EUT cannot be configured to continuously transmit
then either the analyzer is configured to perform a gated sweep to ensure that the power
is averaged over periods that the device is transmitting or power averaging is disabled
and a max-hold feature is used.

If a power meter is used to make output power measurements the sensor head type (peak
or average) is stated in the test data table.

BANDWIDTH MEASUREMENTS

The 6dB, 20dB and/or 26dB signal bandwidth is measured in using the bandwidths
recommended by ANSI C63.4. When required, the 99% bandwidth is measured using
the methods detailed in RSS GEN.
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SPECIFICATION LIMITS AND SAMPLE CALCULATIONS

The limits for conducted emissions are given in units of microvolts, and the limits for
radiated emissions are given in units of microvolts per meter at a specified test distance.
Data is measured in the logarithmic form of decibels relative to one microvolt, or dB
microvolts (dBuV). For radiated emissions, the measured data is converted to the field
strength at the antenna in dB microvolts per meter (dBuV/m). The results are then
converted to the linear forms of uV and uV/m for comparison to published specifications.

For reference, converting the specification limits from linear to decibel form is
accomplished by taking the base ten logarithm, then multiplying by 20. These limits in
both linear and logarithmic form are as follows:

GENERAL TRANSMITTER RADIATED EMISSIONS SPECIFICATION LIMITS

The table below shows the limits for the spurious emissions from transmitters that fall in
restricted bands' (with the exception of transmitters operating under FCC Part 15 Subpart
D and RSS 210 Annex 9), the limits for all emissions from a low power device operating
under the general rules of RSS 310 (tables 3 and 4), RSS 210 (table 2) and FCC Part 15
Subpart C section 15.209.

Fr;‘gfgrécy Limit Limit

(MH?) (uV/m) (dBuV/m @ 3m)
0.009-0.490 |2400/Fyy, @ 300m 67.6-20*10g; o(Fkp,) @ 300m
0.490-1.705 |24000/Fyyy, @ 30m 87.6-20*log o(Fkp,) @ 30m
1.705 to 30 30 @ 30m 29.5 @ 30m

30 to 88 100 @ 3m 40 @ 3m

88 t0 216 150 @ 3m 43.5 @ 3m

216 to 960 200 @ 3m 46.0 @ 3m
Above 960 500 @ 3m 54.0 @ 3m

FCC 15.407 (a) OUTPUT POWER LIMITS

The table below shows the limits for output power and output power density. Where the
signal bandwidth is less than 20 MHz the maximum output power is reduced to the power

spectral density limit plus 10 times the log of the bandwidth (in MHz).

Operating Frequenc Power Spectral
P (I\%IHz)q Y Output Power Densli ty
5150 - 5250 50mW (17 dBm) 4 dBm/MHz
5250 - 5350 250 mW (24 dBm) 11 dBm/MHz
5725 - 5825 1 Watts (30 dBm) 17 dBm/MHz

! The restricted bands are detailed in FCC 15.203, RSS 210 Table 1 and RSS 310 Table 2
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For system using antennas with gains exceeding 6dBi, the output power and power
spectral density limits are reduced by 1dB for every dB the antenna gain exceeds 6dBi.
Fixed point-to-point applications using the 5725 — 5825 MHz band may use antennas
with gains of up to 23dBi without this limitation. If the gain exceeds 23dBi then the
output power limit of 1 Watt is reduced by 1dB for every dB the gain exceeds 23dBi.

The peak excursion envelope is limited to 13dB.

OUTPUT POWER LIMITS -LELAN DEVICES

The table below shows the limits for output power and output power density defined by
RSS 210. Where the signal bandwidth is less than 20 MHz the maximum output power is
reduced to the power spectral density limit plus 10 times the log of the bandwidth (in

MHz).
Operating Frequency Output Power Power Spectral
(MHz) Density
5150 - 5250 200mW (23 dBm) eirp 10 dBm/MHz eirp

250 mW (24 dBm)'
5250 - 5350 IW (30dBm) eirp 11 dBm/MHz

2
5470 - 5725 250 mW (24 dBm) 11 dBm/MHz

IW (30dBm) eirp
1 Watts (30 dBm)
4W eirp

5725 - 5825 17 dBm/MHz

In addition, the power spectral density limit shall be reduced by 1dB for every dB the
highest power spectral density exceeds the “average” power spectral density ) by more
than 3dB. The “average” power spectral density is determined by dividing the output
power by 10log(EBW) where EBW is the 99% power bandwidth.

Fixed point-to-point applications using the 5725 — 5825 MHz band may use antennas
with gains of up to 23dBi without this limitation. If the gain exceeds 23dBi then the
output power limit of 1 Watt is reduced by 1dB for every dB the gain exceeds 23dBi.

SPURIOUS LIMITS —UNIl and LELAN DEVICES

The spurious emissions limits for signals below 1GHz are the FCC/RSS-GEN general
limits. For emissions above 1GHz, signals in restricted bands are subject to the
FCC/RSS GEN general limits. All other signals have a limit of —27dBm/MHz, which is a
field strength of 68.3dBuV/m/MHz at a distance of 3m. This is an average limit so the
peak value of the emission may not exceed —7dBm/MHz (68.3dBuV/m/MHz at a
distance of 3m). For devices operating in the 5725-5850Mhz bands under the
LELAN/UNII rules, the limit within 10MHz of the allocated band is increased to —
17dBm/MHz.

"If EIRP exceeds 500mW the device must employ TPC
2 If EIRP exceeds 500mW the device must employ TPC
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SAMPLE CALCULATIONS - CONDUCTED EMISSIONS
Receiver readings are compared directly to the conducted emissions specification limit
(decibel form) as follows:
R.-S=M
where:

R, = Receiver Reading in dBuV

S = Specification Limit in dBuV
M = Margin to Specification in +/- dB

SAMPLE CALCULATIONS - RADIATED EMISSIONS

Receiver readings are compared directly to the specification limit (decibel form). The
receiver internally corrects for cable loss, preamplifier gain, and antenna factor. The
calculations are in the reverse direction of the actual signal flow, thus cable loss is added
and the amplifier gain is subtracted. The Antenna Factor converts the voltage at the
antenna coaxial connector to the field strength at the antenna elements.

A distance factor, when used for electric field measurements above 30MHz, is calculated
by using the following formula:

where:

Distance Factor in dB

es!
o
I

Dm = Measurement Distance in meters

o)
7]
[

Specification Distance in meters

For electric field measurements below 30MHz the extrapolation factor is either
determined by making measurements at multiple distances or a theoretical value is
calculated using the formula:

Fq4 = 40*LOG1( (Dm/Ds)

Measurement Distance is the distance at which the measurements were taken and
Specification Distance is the distance at which the specification limits are based. The
antenna factor converts the voltage at the antenna coaxial connector to the field strength
at the antenna elements.
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The margin of a given emission peak relative to the limit is calculated as follows:

Rec = Ry + Fg
and
M

Rc - Lg

where:
Rr = Receiver Reading in dBuV/m
Fq = Distance Factor in dB
Rc = Corrected Reading in dBuV/m
Ls = Specification Limit in dBuV/m

M = Margin in dB Relative to Spec
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EXHIBIT 1: Test Equipment Calibration Data

2 Pages
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Radiated Emissions, 30 - 40,000 MHz, 24-Oct-08
Engineer: Mehran Birgani

Manufacturer Description Model # Asset # Cal Due
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 870  09-Oct-09
EMCO Antenna, Horn, 1-18 GHz 3115 1561 10-Jun-10
Hewlett Packard SpecAn 9 kHz - 40 GHz, (SA40) 8564E CH5273 24-Oct-08

Radiated Emissions, 30 - 18,000 MHz, 30-Oct-08 (Receiver Spurious)
Engineer: Mehran Birgani

Manufacturer Description Model # Asset # Cal Due

EMCO Antenna, Horn, 1-18 GHz 3115 487  15-Jul-10
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 785  06-Jun-09
Hewlett Packard SpecAn 30 Hz -40 GHz, SV (SA40) Red 8564E (84125C) 1148 24-Nov-08

Radiated Emissions, 1,000 - 40,000 MHz, 03-Nov-08
Engineer: Mehran Birgani

Manufacturer Description Model # Asset # Cal Due

EMCO Antenna, Horn, 1-18 GHz 3115 487  15-Jul-10
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 785  06-Jun-09
Hewlett Packard SpecAn 30 Hz -40 GHz, SV (SA40) Red 8564E (84125C) 1148 24-Nov-08

Radiated Emissions, 1000 - 40,000 MHz, 05-Nov-08
Engineer: Rafael Varelas

Manufacturer Description Model # Asset # Cal Due

EMCO Antenna, Horn, 1-18 GHz 3115 487  15-Jul-10
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 785  06-Jun-09
Hewlett Packard SpecAn 30 Hz -40 GHz, SV (SA40) Red 8564E (84125C) 1148 24-Nov-08

Receiver Spurious Emissions, 14-Nov-08
Engineer: Suhaila Khushzad

Manufacturer Description Model # Asset # Cal Due

EMCO Antenna, Horn, 1-18 GHz 3115 487  15-Jul-10
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 785  06-Jun-09
Hewlett Packard SpecAn 30 Hz -40 GHz, SV (SA40) Red 8564E (84125C) 1148 24-Nov-08

Conducted Emissions - AC Power and Telecommunications Ports, 07-Jan-09
Engineer: Joseph Cadigal

Manufacturer Description Model # Asset # Cal Due

Hewlett Packard SpecAn 9 KHz-26.5 GHz, Non-Program 8563E 284  29-Dec-09
Elliott Laboratories LISN, FCC / CISPR LISN-4, OATS 362 31-Jul-09
Fischer Custom Comm. 150-50 ohm adapter, 1/2, 0.15 to 80 MHz FCC-801-150-50 873  03-Jun-09
Rohde & Schwarz Test Receiver, 9 kHz-2750 MHz ESCS 30 1337 02-Oct-09
Rohde& Schwarz Pulse Limiter ESH3 z22 1398 12-Feb-09

Radio Antenna Port (Power and Spurious Emissions), 06-Nov-08 to 11-Nov-08
Engineer: Mehran Birgani

Manufacturer Description Model # Asset # Cal Due
Hewlett Packard SpecAn 30 Hz -40 GHz, SV (SA40) Red 8564E (84125C) 1148 24-Nov-08
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Radio Antenna Port (Power and Spurious Emissions), 06-Nov-08
Engineer: Mehran Birgani

Manufacturer Description Model # Asset # Cal Due
Hewlett Packard SpecAn 30 Hz -40 GHz, SV (SA40) Red 8564E (84125C) 1148 24-Nov-08

Radio Antenna Port (Power and Spurious Emissions), 10-Nov-08
Engineer: Mehran Birgani

Manufacturer Description Model # Asset # Cal Due
Hewlett Packard SpecAn 30 Hz -40 GHz, SV (SA40) Red 8564E (84125C) 1148 24-Nov-08

Radio Antenna Port (Power and Spurious Emissions), 11-Nov-08
Engineer: Mehran Birgani

Manufacturer Description Model # Asset # Cal Due
Hewlett Packard SpecAn 30 Hz -40 GHz, SV (SA40) Red 8564E (84125C) 1148 24-Nov-08

Radio Antenna Port (Power and Spurious Emissions), 03-Nov-09
Engineer: Suhaila Khushzad

Manufacturer Description Model # Asset# Cal Due
PSA, Spectrum Analyzer, (installed options, 111,

Agilent 115, 123, 1DS, B7J, HYX, E4446A 2139 30-Dec-09
Radiated Emissions, 30 - 18,000 MHz, 05-Nov-09

Engineer: Rafael Varelas

Manufacturer Description Model # Asset# Cal Due

EMCO Antenna, Horn, 1-18 GHz 3115 487 15-Jul-10
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 870  19-Aug-10
Hewlett Packard SpecAn 30 Hz -40 GHz, SV (SA40) Red 8564E (84125C) 1148 12-Mar-10
Micro-Tronics Band Reject Filter, 5470-5725 MHz BRC50704-02 1681 26-May-10
Radio Antenna Port (Power and Spurious Emissions), 10-Nov-09

Engineer: Suhaila Khushzad

Manufacturer Description Model # Asset# Cal Due

EMCO Antenna, Horn, 1-18 GHz 3115 487  15-Jul-10
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 870 19-Aug-10
Hewlett Packard SpecAn 30 Hz -40 GHz, SV (SA40) Red 8564E (84125C) 1148 12-Mar-10
Micro-Tronics Band Reject Filter, 5470-5725 MHz BRC50704-02 1681 26-May-10
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EXHIBIT 2: Test Measurement Data

T73388 (RF Port measurements) 104 pages
T73389 (Transmitter radiated measurements) 38 pages

T77249 Radiated spurious and rf port measurements,
center channels for each operating mode in the 5470- 30 pages
5725 MHz band

T73385 (AC Conducted emissions measurements) 6 pages
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EMC Test Data
Client: Xirrus Job Number: J71484
Model: | XN4 T-Log Number: T73388
Account Manager: | Susan Pelz|
Contact:| Steve Smith Mark Briggs
Emissions Standard(s): FCC 15 E, RSS 210 Class: NIl
Immunity Standard(s): - Environment; Wireless

NIl RF Port Test Data

For The

Xirrus
Model

XN4

Date of Last Test: 11/11/2008

T73388 (RF Port Measurements).xls
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|7/}:E| liott EMC Test Data

An i@(unwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73388

Model: | XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

RSS-210 (LELAN) and FCC 15.407(UNII)

Antenna Port Measurements
Power, PSD, Peak Excursion, Bandwidth and Spurious Emissions

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
" specification listed above.

Date of Test: 11/6/2008 Config. Used: -
Test Engineer: Mehran Birgani Config Change: Direct connection
Test Location: SV OATS #2 EUT Voltage: 120V/60Hz

General Test Configuration
When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the spectrum
analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements are corrected to
allow for the external attenuators and cables used.

Ambient Conditions: Temperature: 15-35 °C
Rel. Humidity: 10-60 %

Summary of Results

Run # Test Performed Limit Pass / Falil Result / Margin
Single radio: 16.2 dBm
1 Power, 5150 - 5250MHz 15.407(a) (1), (2) Pass 4x radio: 16.3 dBm
1 PSD, 5150 - 5250MHz 15.407(a) (1), (2) Pass 3.7 dBm/MHz
1 26dB Bandwidth 15.407 - 23.4 MHz
1 99% Bandwidth RSS 210 - 17.2 MHz
2 Peak Excursion Envelope 15.407(a) (6) Pass 11.9dB
Antenna Conducted All emissions below the
3 15.407(b
Out of Band Spurious (0) — -27dBm/MHz limit

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T73388 (RF Port Measurements).xls  802.11a 5150-5250 Single Chain Page 2 of 104
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An i@(mlwny
Client; Xirrus Job Number; J71484

T-Log Number: T73388
Model:| XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

Run #1: Bandwidth, Output Power and Power spectral Density

Antenna gain used is for the internal antenna. The external antenna gain is lower (2.5dBi) and not used for MIMO modes.
Antenna Gain (dBi): 3.0

Power settings for a single radio operating in the band

Frequency | Software Bandwidth Output Power" dBm Power PSD? dBm/MHz Result
(MHz) Setting 260dB 99%* | Measured |  Limit (Watts) | Measured | FCC Limit | RSS Limit?
5180 185 234 17.2 16.2 17.0 0.042 3.7 4.0 7.0 Pass
5200 18.0 215 17.2 15.9 17.0 0.039 35 4.0 7.0 Pass
5240 185 215 17.2 16.1 17.0 0.041 3.6 4.0 7.0 Pass

Power settings for all four channels being used in the band
Output power measured on the centre channel to demonstrate power control is available to set the power to a level low enough to comply
with limits when all four radios are operational in the band. Only power was measured - aggregation of PSD is not applicable as the

device cannot have more than one radio operating on a channel.
Frequency| Software Bandwidth Measured Power"
(MHz) | Seting | 264 99%" dBm mw
5200 11.0 19.1 17.2 10.3 10.7 Limit
Total Power Across The Band|  16.3 42.9 17 dBm

Output power measured using a spectrum analyzer (see plots below):

Note 1: RBW=1MHz, VB=3 MHz, sample detector, power averaging on (transmitted signal was continuous) and power integration
over 40 MHz

Note 2: Measured using the same analyzer settings used for output power.

For RSS-210 the limit for the 5150 - 5250 MHz band accounts for the antenna gain as the maximum eirp allowed is
10dBm/MHz. The limits are also corrected for instances where the highest measured value of the PSD exceeds the
average PSD (calculated from the measured power divided by the measured 99% bandwidth) by more than 3dB by the

amount that the measured value exceeds the average by more than 3dB.
Note 4. 99% Bandwidth measured in accordance with RSS GEN - RB > 1% of span and VB >=3xRB

Note 3:
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EMC Test Data

i@(mlwny
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A
5.0- Analyzer Settings
0.- HPE5E4E
CF: 5180.000 MHz
-5.0- SPAMN: 40,000 MHz
RE 100 kHz
-10.0- YE 300 kHz
v -15.0- Dektector POS
E Akk 30
5 -20.0- RL Offset 7,00
.:Ec 55— Sweep Time 50,0ms
' Ref Lvl:18,0006M
-30.,0-
-35.0- Comments
-40,0- 26dE BW: 23,400 MHz
Setting: 15.5dEm
-45.0-, 1 1 1 1 1 1 1 1
5160 5165 5170 5175 5180 5185 5190 5195 5200
Frequency (MHz)
Cursor 1 S191.6667 217 =i & Dielta Freq. 23.400 E]]i
Cursorz  S168.2667 -23.83 BB | pors Arnplitude 2600 Ott

¢ Elliott 5.0-
Spectrurn Analyzer Settings
CF: 5180.00 MHz o.0-
SPAM: 40,00 MHz
RE 1.000 MHz -5.0-
WE 3.000 MHz
Detector Sample -10.0-
Atk 20
RL Offset 7,00 -15.0-
Sveeep Tire 50.0ms
Ref Lvl: 13, 500EM E ann-
Pwor awg: 100 sweeps -
Amp corrs 0,0dE _25.0-
Bin size: BF kHz
Highest PSD -30.0 -
2,65 dErn/1.000 MHz
33% Bandwidth ~35.0-
17,17 MHz -40.0-
FPower Cnver Span -45.0-|
41,8958 e 5160,
16.22  dEm

1 I
51700 5175.0
Frequency (MHzZ)

I
0 51a5.0

99% Bandwidth, Power Ower Span and PSD

1 l
3180.0  5185.0

I l l
31900 51950 5z00.0

T73388 (RF Port Measurements).xls
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JYET company

EMC Test Data

Client: Xirrus

Job Number: J71484

Model: XN4

T-Log Number: T73388
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: [FCC 15 E, RSS 210

Class: N/A

;'lnalﬁ,rzer Settings

5.0-
0.0- HPESE4E
_ CF: 5200.000 MHz
5.0 SPAN:40.000 MHz
-i0.0- RE 100 kHz
VB 300 kHz
o 130 Detector POS
5 -z0.0- ALt 20
S e RL Cffset 7,00
E e Sweep Time 50.0ms
-30.0- Ref Lvl:5.100BM
-35.0-
-40.0- Comments
45.0- 26dB BwW: 21,467 MHz
Setting: 15, 0dEm
-50.0 - 1 1 1 1 1 1 1 1
5180 5185 5190 5195 5200 5205 5210 5215 5220
Frequency (MHz)
Cursor 1 szit.zooo z.e0  arl— & Delta Freq. 21.467 E a
Cursor 2 5189.7333  -za.40 =& |paia Amplitude  26.00 l I lOtt

’ 5.0-
Spactrurn Analyzer Settings
CF: 5200.00 MHz 0.o-
SPAM:40,00 MHz
RE 1.000 MHz 0=
WE 2.000 MHz
Detector Sarnple -10.0-
ALk 20
RL ffzet 7,00 -15.0-
Swyeep Time 50.0ms
Ref Lvl: 13.000EM E zn.o-
Pwar avg: 100 sweeps -
Amp corr: 0.0dE -25.0-
Ein size: 67 kHz
Highest PSD -30.0-
2,43 dErn/f1.000 RMHz
33% Bandwidth “0-
17,17 MHz -40.0-
FPower Cwer Span -45.0 -,
IRF30 5180.0
1588 dBm

9% Bandwidth, Power Ower Span and PSD

1
5zz20.0

1 I
52100 5Z15.0

I I I I
5190.0 5195.0 52000 S205.0
Frequency (MHz)

l
5185.0

T73388 (RF Port Measurements).xls
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tC

EMC Test Data

i@(mlwny
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A
=0 e o s I G ;'-‘«r‘lal'g.rzer Settings
0.0- i HPESE4E
_ ! CF: 5240,000 MHz
-5.0 i SPAN:40.000 MHz
-10.0- i RE 100 kHz
_ o YE 300 kHz
g IO i Detectar POS
3 -z0.0- f I Att 20
B o - - RL Offset 7.00
.:E.; ' 1 Sweep Time 50,0ms
-30.0- -20dBc Line : Ref Lvl:8. 7006M
-35.0- :
-40,0 - : Camrments
45 .0- I 26dE BW: 21,467 MHz
: Setting: 15,5dBm
-50.0 -, I I I I 1 1" I 1
5220 E225 5230 5235 5240 5245 5250 5255 5260
Frequency (MHz)
Cursor 1 52504667 3.20  l—] & Delta Freq. 21.467 E]]i
Cursorz  5zze.0000  -zz.80 |- & |paita arnplitude 26,00 Ott

Spéctrum Analyzer Settings

CF: 5240,00 MHz
SPAM:40,00 MHz
RE 1.000 MHz

WE 2.000 MHz
Cetectar Sample
ALE 20

RL ffzet 7,00
Swyeep Time 50.0ms
Ref Lvl: 16 SODEM
Pwr awg: 100 sweeps
Amp corr: 0.0dE
Ein size: 67 kHz
Highest PSD

264 dBErn/1.000 MHz
9996 Bandwidth
1724 MHz

dBm

Power Crrer Span
0973

1612 dem

5.0-

0.0-

-5.0-

-10.0-

-15.0-

-20.0-

-25.0-

-30.0-

-35.0-

-45.0-

5zz20.0

1 l
S5260.0

I [
22500 5235.0

I I I I
5230.0 5235.0 5240.0 5245.0
Frequency (MHz)

l
2225.0

29%., Bandwidth, Power Ower Span and PSD

T73388 (RF Port Measurements).xls
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ZEIl iott EMC Test Data

COMERaNY

Client: Xirrus Job Number: J71484
T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210 Class: | N/A

Run #2: Peak Excursion Measurement

Device meets the requirement for the peak excursion
Freq Peak Excursion(dB) Freq Peak Excursion(dB) Freq Peak Excursion(dB)

(MHz) Value Limit (MHz) Value Limit (MHz) Value Limit
5180 11.9 13.0 5260 13.0 5500 13.0
5200 11.9 13.0 5300 13.0 5600 13.0
5240 11.8 13.0 5320 13.0 5700 13.0

Plots Showing Peak Excursion
Trace A: RBW = VBW = 3MHz, Peak hold
Trace B: RBW = 1 MHz, VBW = 3MHz, Integrated average power

Sarmpled (Plat 0) and Peak (Plok 1% Traces

tes-TTT 7 Elhott
14.0 = 3 iuju ¥ JLlu‘- =
-_1”__.,.. -.\R H ™ w”-n-.-.\‘ Plok O e
1z2.0
Jr ‘nh Flat 1 P
10.0 fl k Settings For plok 0
2 o0 ZF: 5130.00 MHz
=] SPaM:<40,.00 MHz
I=)
= 5.0 RE 1.000 MH=z
L ¥E 3.000 MHz
| IR TP PR e
L=
.0 . n FL OFfset 7.00
i L Syeeep Time S0,.0ms
o.o '] N Fef Lvwl: 15, S00DEM
ll- Pwr avg: 100 swesps
-z.0 Amp corr: 0,0dB
-4.0-) | Setkings For plok 1
5172 5174 5176 5175 5180 5152 5154 51586 5188 CF: S180.00 MHz
Frequency (MHz) SPAN:40.00 MHz

RE 1.000 rMHz

Peak Excursion (Plot 1 - Plot 03 NE 3 000 MU
. z

12:3 _ Detector POS
Atk 30
12.0— " RL Offset 7.00
J A Sweesp Time 50.0ms
_— "H -“m i *""“Lu""a Clid - Jﬁ" Ref Lvl: 18, 00DEM
Aamp corr: 0,.0dBE
s.0 MazxHold 20sweeps
a
= 6.0 Peak PSD (Plok 0)
c&: 4.0 37 dEm, 1,000
.0 Peak PSD (Plok 1)
14.3 dBErmy1.000
o.o
.0 Maximum Peak
' Excursion {dB)
';g 11.93
- U T 1
517z 5174 S178 5175 5150 515z 5154 5188 51585 PASS

Frequency (MHz)

Peak Excursion Measurement 5150 MHz - Single chain &

T73388 (RF Port Measurements).xls  802.11a 5150-5250 Single Chain Page 7 of 104



% Ell inOtt EMC Test Data

LB company
Client: Xirrus Job Number; J71484

T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Sampled (Plok 0) and Peak (Plok 1) Traces

14.0- 113
T T TR 7 Elliott
12.0 oandbnul r
I;"' It Plotn [
10.0 Plotb1 [
3.0 Settings For plok O
ity CF: 5200.00 MHz
5 &0 SPAN:40.00 MHz
= RE 1.000 MHz
g 40 I VE 3,000 MHz
| SHAREER T L LEN LT il | L Detector Sarmple
2,0 L praaer e " Riw . At 30
1 RL Offset 7,00
0.0 X Sweep Time S0.0ms
f .| RefLvl:18.0008M
-2.0- Pwar avg: 100 sweeps
' Arnp corr: 0,048
-0 i i i i i i i v Settings for plat 1
5192 5194 5194 5193 5200 5202 5204 E206 52038 CF: 5200.00 MHz
Frequency (MHz) SPAN:40.00 MHz
Peak Excursion (Plok 1 - Plok 0} RE 1.000 MHz
15.0- YB 3.000 MHz
14.0 Detectar POS
AEE 30

RL Offset 7.00

12.0
Sweep Time 50,0ms
10.0 FE IS SR flprhee Ref Lyl 18.000BM

Amp core: 0.0dE

3.0 MaxHold 205weeps
b}

R Peak PSD (Flat 0)
E‘ 4.0 3.5 dBrnyf1.000
20 Peak P50 (Plok 1)

14.0 dBmj1.000
0.0
2.0 Maximum Peak
' Excursion {dB)
4.0 11.92
S50

1 I I 1 1 I I [
2192 2194 2196 2195 5200 202 5204 2206 5208 LS

Frequency (MHz)

Peak. Excursion Measurement 5200 MHz - Single chain &

T73388 (RF Port Measurements).xls  802.11a 5150-5250 Single Chain Page 8 of 104



ZElliott

JEET company
Client: Xirrus Job Number; J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact:| Steve Smith
Standard: FCC 15 E, RSS 210 Class:|N/A
Sampled (Plok 0) and Peak (Plok 1) Traces
e % Elliott
14.0 1Aty
LTI i h“”ﬂrmm\_‘ Plotn [
12.0 Plok 1 |
10.0- W— Settings For plok O
-1.1 i CF: 5240.00 MHz
T &d SPAMN: 40,00 MHz
=1 RE 1.000 MHz
E &0 WE 3,000 MHz
Deteckor Sample
4.0 WLl AEE 20
A S L T X I Lty RL Offset 7,00
2.0 r‘l"f LS Ty | Sweep Time S0.0ms
1 "I||. Ref Lvwl: 16, S00EM
Pwar avg: 100 sweeps
0.0
' ) N &mp care: 0,0d6
2.0 i i i i i i i i Settings For plot 1
5232 5234 5236 523FE:’E ,_,:::D,:MHES}242 5244 5246 52448 CF: 5240.00 MHz
quency SPAM: 40,00 MHz
Peak Excursion (Plok 1 - Plak O3 RE 1.000 MH=z
15.0- VE 3.000 MHz
14.0 Detector POS
ALk 20
12.0 RL ©ffset 7.00
Sweep Time 50,0ms
e
1.;,,.3_1",.::!'5&" Liaubis" . 123 ijﬂzﬂﬂ"f Ly / Ref Lvl: 16,00DEM
Amp core: 0.0dE
8.0 MaxHold 205weeps
b}
g 6.0 Peak PSD (Plak 07
E‘ 4.0 a6 dBmf1.000
=0 Peak PSD (Plok 1)
14.8 dBmj1.000
0.0
2.0 Maximum Peak
' Excursion {dB)
-+.0 11.78
-3 ] ] ] 1 I I 1 11 PASS
5232 5234 5236 E238 5240 5242 5244 5246 5248
Frequency (MHz)
Peak. Excursion Measurement 5240 MHz - Single chain &

T73388 (RF Port Measurements).xIs
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|7/}:E| liott EMC Test Data

An i@(unwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73388

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

Run #3: Out Of Band Spurious Emissions - Antenna Conducted
MIMO Devices: As the output power setting for the single chain mode is higher than the setting for dual chain, and by adjusting the limit
for out of band spurious emissions to account for dual chain operation, the plots below cover both single- and dual chain operation.

Number of transmit chains: 2
Maximum Antenna Gain: 6.0 dBi (adjusted to assume two coherent data streams)
Spurious Limit; -27.0 dBm/MHz eirp
Adjustment for 2 chains: -6.0 dB adjustment for multiple chains and coherency between chains.

-39.0 dBm/MHz  Average Limit (RB=1MHz, VB=10Hz)

P Note 1,
Limit Used On Plots ™% 195 gBm/MHz ~ Peak Limit (RB=VB=1MH2)

The -27dBm/MHz limit is an eirp limit. The limit for antenna port conducted measurements is adjusted to take into
consideration the maximum antenna gain (limit = -27dBm - antenna gain). Radiated field strength measurements for
signals more than 50MHz from the bands and that are close to the limit are made to determine compliance as the antenna
gain is not known at these frequencies.

Note 2: All spurious signals below 1GHz are measured during digital device radiated emissions test.

Note 3: Signals within 10MHz of the 5.725 or 5.825 Band edge are subject to a limit of -17dBm EIRP

Note 4. If the device is for outdoor use then the -27dBm eirp limit also applies in the 5150 - 5250 MHz band.

Note 5: Signals that fall in the restricted bands of 15.205 are subject to the limit of 15.209.

Note 1:

T73388 (RF Port Measurements).xls  802.11a 5150-5250 Single Chain Page 10 of 104



|7/}:E| liott EMC Test Data

An i@xmlwnv
Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Client: Xirrus

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210

Class: N/A

Plots Showing Out-Of-Band Emissions (RBW=VBW=1MHz)

Low channel, 5150 - 5250 MHz Band, Chains A and C with power setting of 20dBm
Compliance with the radiated limits for the restricted band immediately below 5150MHz is demonstrated through the radiated emissions

tests.

Peak Measurment (RE = VB = 1MHz) with Average limit ak 5180 MHz

20.0-
10.0-
0.0-

Armplitude {dBrm)
IE
(]
1

T T
30 2000 4000 &000 5000 10000 12000 14000 16000 15000

Frequency (MHz)

Peak Measurment (RE = VE = 1MHz) with Average limit at S180 MHz

0.0-

-10.0-

P

=

o
i

-30.0-

-40.0-
. ED'D_WMMM
-60,0 -

-70.0-

Amplicude (dBrm)

B0 e e
3000 40000

18000 20000 22000 24000 26000 25000 30000 32000 34000 36000
Frequency (MHz)
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|7/}:E| liott EMC Test Data

An i@(mlwny
Client: Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210 Class: | N/A

Center channel, 5150 - 5250 MHz Band, Chains A and C with power setting of 20dBm

Peak Measurment (RE = VB = 1MHz) with Average limit akt 5200 MHz

20.0-
10.0-
0.0-
-10.0-
-20.0-

Amnplitude {dBm)

-30.0-

g e
MWWWWWW

-50.0 -

e0.0- T T

30 2000 4000 a000 S000 10000 12000 14000 16000 15000
Frequency (MHz)

Peak Measurment (RE = VB = 1MHz) with Average limit ak 5200 MHz

0.0-
-10.0-
-20.0-
-30.0-

-40.0 -

oo _WMWWW

-60.0-

Amplitude (dEm)

-70.0-

o o1 L S e e e e T e T

18000 20000 22000 24000 26000 25000 30000 32000 34000  3&000 35000 40000
Frequency (MHz)
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|7/}:E| liott EMC Test Data

An i@xmlwnv
Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Client: Xirrus

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210

Class: N/A

High channel, 5150 - 5250 MHz Band, Chains A and C
Note; Initial approval for FCC will only allow operation in the 5150 - 5250 MHz NIl band so a plot showing -20dBc at 5250 MHz and

above is included.

Peak Measurment (RE = Y& = 1MHz) with Average limit at 5240 MHz

20.0-
10.0-
0.0-
-10.0-
-20.0-

-30.0-

I e nseeee
WWWW"‘ pazaie Ll st

Amplitude (dBm)

-50.0-

SEOL g
a0 2000 4000 aoao S00a 10000 12000 14000 16000 13000

Frequency (MHz)

Peak Measurment (RE = VB = 1MHz) with Average limit ak 5240 MHz

0.0-
-10.0-

1

=

o
I

-30.0-

-40,0 -
- -SDID_WMMWW
-60,0 -

-70.0-

Amplitude (dBm)

= T T T T T T
15000.0 20000,0  22500.0 250000 27500.0 30000.0 32500.0  35000.0 37500.0 40000,
Frequency (MHz)
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|7/}:E| liott EMC Test Data

An i@(unwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73388

Model: | XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

RSS-210 (LELAN) and FCC 15.407(UNII)

Antenna Port Measurements
Power, PSD, Peak Excursion, Bandwidth and Spurious Emissions

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
" specification listed above.

Date of Test: 11/7/2008 Config. Used: -
Test Engineer: Rafael Varelas Config Change: Direct connection
Test Location: OATS #1 EUT Voltage: PoE

General Test Configuration
When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the spectrum
analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements are corrected to
allow for the external attenuators and cables used.

Ambient Conditions: Temperature: 15-36 °C
Rel. Humidity: 10-60 %

Summary of Results

Run # Test Performed Limit Pass / Falil Result / Margin
Single radio: 16.1 dBm
1 Power, 5150 - 5250MHz 15.407(a) (1), (2) Pass 4x radio: 16.6 dBm
1 PSD, 5150 - 5250MHz 15.407(a) (1), (2) Pass 3.6 dBm/MHz
1 26dB Bandwidth 15.407 - 21.9 MHz
1 99% Bandwidth RSS 210 - 17.2 MHz
2 Peak Excursion Envelope 15.407(a) (6) Pass 12.6 dB
3 Antenna Conduc.ted 15.407(0) Covered by single-chain
Out of Band Spurious mode measurements

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T73388 (RF Port Measurements).xls 802.11a 5150 -5250 Dual Chain Page 14 of 104



|7/}:E| liott EMC Test Data

An i@(unwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73388
Model:| XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

Run #1: Bandwidth, Output Power and Power spectral Density
Antenna gain used is for the internal antenna. The external antenna gain is lower (2.5dBi) and not used for MIMO modes.
Chainl | Chain2 | Chain3 | Coherent |Effective®
Antenna Gain (dBi): 3 3 Yes 6.0

Power settings for a single radio operating in the band

Frequency | Software | 26dB BW Measured Output Power* dBm Total Limi Max Power| Pass or
. imit (dBm) .
(MHz) | Seting | (MHZ) | cChain1 | Chain2 | Chain3 | mw dBm (W) Fail
5180 14.5 20.8 12.4 13.7 40.8 16.1 17.0 PASS
5200 15.0 22.1 12.6 12.9 37.6 15.8 17.0 0.041 PASS
5240 15.0 21.9 12.5 13.6 40.5 16.1 17.0 PASS
Frequency | 99%’ Total PSD? dBm/MHz Total PSD Limit Pass or
(MHz) BW Power | chan1 | Chain2 | Chan3 | mW/MHz | dBmiMHz | FcC | Rss210®| Fail
5180 17.2 16.1 -0.1 1.2 2.3 3.6 4.0 4.0 PASS
5200 17.2 15.8 0.0 0.5 2.1 3.3 4.0 4.0 PASS
5240 17.2 16.1 -0.1 1.0 2.2 35 4.0 4.0 PASS

Output power measured using a spectrum analyzer (see plots below for the high power measurements):
Note 1. [RBW=1MHz, VB=3 MHz, sample detector, power averaging on (transmitted signal was continuous) and power integration
over 50MHz.

Note 2. |Measured using the same analyzer settings used for output power.

For RSS-210 the limit for the 5150 - 5250 MHz band accounts for the antenna gain as the maximum eirp allowed is
10dBm/MHz. The limits are also corrected for instances where the highest measured value of the PSD exceeds the average
PSD (calculated from the measured power divided by the measured 99% bandwidth) by more than 3dB by the amount that
the measured value exceeds the average by more than 3dB.

Note 4: |99% Bandwidth measured in accordance with RSS GEN - RB > 1% of span and VB >=3xRB

For MIMO systems the total output power and total PSD are calculated form the sum of the powers of the individual chains
(in linear terms). The antenna gain used to determine the EIRP and limits for PSD/Output power depends on the operating
Note 5: mode of the MIMO device. If the signals on the non-coherent between the transmit chains then the gain used to determine
the limits is the highest gain of the individual chains and the EIRP is the sum of the products of gain and power on each
chain. If the signals are coherent then the effective antenna gain is the sum (in linear terms) of the gains for each chain and
the EIRP is the product of the effective aain and total power

Note 3:

T73388 (RF Port Measurements).xls 802.11a 5150 -5250 Dual Chain Page 15 of 104



|7/}:E| liott EMC Test Data

an LYAT company
Client: Xirrus Job Number: J71484
T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class:|N/A
Power settings for all four 802.11a channels being used in the band:
Output power measured on the high channel to demonstrate power control is available to set the power to a level low enough to comply
with limits when all four radios are operational in the band. Only power was measured - aggregation of PSD is not applicable as the
device cannot have more than one radio operating on a channel.

Frequency | Software | 26dBBW | Measured Output Power" dBm Total
(MHz) | Setting | (MHZ) | chain1 | Chain2 | Chain3 | mw dBm
5240 8.5 21.9 6.9 8.1 114 10.6 Limit P (W) Result
Total power in the band (four radios operational):|  45.4 16.6 17.0 0.045 PASS

Output power measured using a spectrum analyzer (see plots below for the high power measurements):
Note 1. [RBW=1MHz, VB=3 MHz, sample detector, power averaging on (transmitted signal was continuous) and power integration

over 50MHz.
’ 0.0

Spectrurn Analyzer Settings

CF: 5240.00 MHz 5.0

SPAM:40,00 MHz

RE 1.000 MHz -1o.0-

WE 2.000 MHz

Dretector Sample -15.0-

ALk 20

RL ffzet 7,00 -20,0-

Swyeep Tirme 50.0ms

Ref Lvl:20,000EM E #5.0-

Pwar avg: 100 sweeps -

Arnp corr: 0.0dE 30,0 -

Bin size: 67 kHz

Highest PSD -55.0 -

-0,07 dErnf1.000 MHz
9% Bandwidth ~40.0-
17,17 MHz -45.0 -
Power Chver Span -50.0-, \ \ \ \ \ \ \ :
T R T 5220.0 52250 52300 5235.0 5240.0 52450 52500 5255.0 5260.0
12,45 dBm Frequency (MHz)
29%., Bandwidth, Power Ower Span and PSD
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EMC Test Data

An ﬂEqunwny
Client: Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Contact:| Steve Smith
Standard:| FCC 15 E, RSS 210 Class:|N/A

? Elhott 5.0-

Spectrurn &nalyzer Settings

CF: 520,00 MHz 0.0-

SPAM: 40,00 MHz

RE 1.000 MHz -=.0-

WE 3.000 MHz

Cratector Sarmple -10.0-

Atk 20

RL Offset 7,00 -15.0-

Sweep Tirne 50.0ms

R.ef Lwl: 20,000EM E ann-

Pwr awvigr 100 sweeps -

Arnp corr: 0.0dE -Z5.0-

Bin size: BF kHz

Highest PSD -a0.0-

1.01 dErm/f1.000 MHz
399, Bandwidth ~3=.0-
17,24 MHz -40.0-
Poveer Crorar Span -45.0- \ ! \ I | | | :
22953 iy 52200 5225.0 52300 5235.0 52400 5245.0 5250.0 5255.0 5260.0
1261 dBm Frequency (MHz)
Q9% Bandwidth, Power Ower Span and PSD

Run #2: Peak Excursion Measurement

Device meets the requirement for the peak excursion

Freq Peak Excursion(dB) Freq Peak Excursion(dB) Freq Peak Excursion(dB)
(MHz) Value Limit (MHz) Value Limit (MHz) Value Limit
5180 12.6 13.0 5260 13.0 5500 13.0
5200 11.7 13.0 5300 13.0 5600 13.0
5240 11.3 13.0 5320 13.0 5700 13.0

Plots Showing Peak Excursion
Trace A: RBW = VBW = 3MHz, Peak hold
Trace B: RBW = 1 MHz, VBW = 3MHz, Integrated average power

T73388 (RF Port Measurements).xls
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% Ell inOtt EMC Test Data

LB company
Client; Xirrus Job Number; J71484

T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Sampled (Plak 0) and Peak (Plok 1) Traces
12.0- 4
% Elliott
10.0 A4 — A "
AP it Rifdt Plota [
a.0
Plak 1 ™
0
6.0 # * Settings For plat 0
o +H0- CF: 5180.00 MHz
E SPAN:40,.00 MHz
= z.0 RE 1.000 MHz
= oo VE 3,000 MHz
. A y AL Dekector Sample
LT T T o AL 30
209 "‘q;-' RL Offset 7,00
A Sweep Time S0.0ms
~0y i Ref Lvl: 18, 00DEM
Pwar avg: 100 sweeps
-6.0 'H amp corr: 0,006
-3.0-", i | | | | i i e Settings For plat 1
5172 5174 5176 51758 5130 5152 51584 51386 51858 CF: 518000 MHz
Frequency (MHz) SPAN:40.00 MHz
Peak Excursion (Plat 1 - Plat 0} RE 1,000 MHz
15.0 - VE 3.000 MHz
a0 [ Detectar POS
' ALk 30
12.0 RL OFfset 7.00
Sweep Time 50,0ms
o _WM‘:WE'&M’“ fl] q&mjxm“n,ﬁu Ref Lvl: 18.00DBM
amp corr: 0.0dE
a.0 MaxHold Z0sweeps
b}
E 6.0 Peak PSD (Plok 0)
EL 4.0 -0.1  dBm/1.000
20 Peak PSD (Plok 17
10,7 dBmn1.000
0.a
2.0 Maximum Peak
' Excursion (dB)
-4.0 11.69
= PASS

1 1 1 1 1 1 1 1
5172 5174 5176 5175 5130 5182 5154 5186 51385
Frequency (MHz)

Peak Excursion Measurement 5180 MHz - Dual Chain &
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% Ell inOtt EMC Test Data

SEET company
Client: Xirrus Job Number; J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Sampled (Plok 0% and Peak (Plok 1) Traces
14.0- 11,
% Elliott

12.0 m
i \ Ploko [
10,0 an.
Plak 1 ™
8.0- Settings For plat 0
o B0- CF: 51380.00 MHz
! SPAN: 40,00 MHz
= 4.0 RE 1.000 MHz
E YE 3.000 MHz
2.0 ) Ceteckor Sarmple
LA LA e et Il pdedl L)L AEE 30
0.0~ iy T PR RL Cffset 7.00
i i Sween Time S0.0mms
2.0 Ref Lvl: 15.0006M
Pwr avqg: 100 sweeps
-.0- Armp corr: 0,048
-6.0-1" H | H | | H i . Settings For plat 1
5172 5174 5176 5175 51580 5182 5184 5186 51585 CF: S180.00 MHz
Frequency (MHz) SPAN:40.00 MHz
Peak Excursion (Flat 1 - Plak 0) RE 1,000 MHz
15.0- VB 3.000 MHz
14.0 Detectar POS
! AEE 30
12.0 RL Offset 7.00
EAJI"” LI Sweep Time 50.0ms
10.0 _*I‘Ir a 1] __!p..w_w Ref Lvl: 13.00DEM
k Amp core: 0.0dE
g0 MaxHold 20sweeps
1)
E 6.0 Peak PSD (Plok 0}
fE[L 4.0 1.2 dem/1.000
50 Peak PSD (Plok 1)
12,5 dBrj1.000
0.0
2.0 Maximum Peak
) Excursion {(dB)
-4.0 12.55
=0 PASS

1 1 1 1 1 1 1 11
5172 5174 5176 5178 5180 5182 5184 5186 ti1as
Frequency (MHz)

Peak. Excursion Measurement 5150 MHz - Dual Chain C
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% Ell inOtt EMC Test Data

SEET company
Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Client; Xirrus

Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Sampled (Plok 0) and Peak (Plok 1) Traces
= % Elliott
0. AN ,»HJELM o
#I...w o 1 "llr'h.\ Plok 0
8.0-m }'J Y Plot1 |
8.0 H Settings For plok O
a CF: 520000 MHz
5 40 SPAN:40.00 MHz
=1 RE 1.000 MHz
E 20 WE 3,000 MHz
Deteckor Sample
0o Atk 30
T
\*,,-.w.n..nn"uwﬂh L+ L ala i RL Offset 7,00
-2.0 i Ih'“"‘ Ml Sweep Time 50.0ms
a \ Ref Lvl:20.00D6M
4.0 ] Pwr avg: 100 sweeps
d Amp corr: 0.0dE
6.0 I I i | | | 1 Ha Settings For plok 1
5192 5194 5196 5195 5200 5202 5204 5206 5205 = S
Frequency (MHz) SPAN:40.00 MHz
Peak Excursion (Plak 1 - Plak 0) 'T'BB 31 ggg m::
15.0- ' Z
14.0 Detectar POS
' Att 30
12.0 RL Offset 7.00
N Sweep Time 50,0ms
10.0- | APy %huﬁﬂm et Ref Lvl:20,00DEM
WL ‘m‘ Amp corr: 0,0dB
8.0 MaxHold 20swesps
b}
E 6.0 Peak PSD (Plok 0)
:EE' 4.0 -0.0 dBm/1.000
20 Peak P3D (Plot 1)
10.8 dBmn1.000
0.0
-2.0 Mazimum Peak
' Excursion {dB)
gg 11.51
—~HT ] ] ] 1 ] ] 1 11
5192 5194 5196 5195 5200 5202 5204 5206 5205 PASS

Frequency (MHz)

Peak Excursion Measurement 5200 MHz, Chain &

T73388 (RF Port Measurements).xls 802.11a 5150 -5250 Dual Chain Page 20 of 104



% Ell inOtt EMC Test Data

SEET company
Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Client; Xirrus

Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Sampled (Plok 00 and Peak (Plok 13 Traces
12.0- 13
| % Elliott
10.0 Moo o=
o t“ HEI """'Iﬂmm,\ Flot 0 [
8.0 Y Plat 1 [
&.0- Settings For plak 0
e} CF: 5200,00 MHz
5 40 SPAN: 40,00 MHz
a RE 1.000 MHz
£ 2o YB 3.000 MHz
Detectar Sample
0.0 - - SouE R R Atk 30
r"'ldﬂ e Im h\"l.p"' T T l"“ﬂ.ﬁﬁﬁ-._m RL Cffset 7.00
-2.0 Sweep Time 50,0ms
Ref Lvl:20,0008M
-4.0 Pwr avg: 100 sweeps
' - &rmp corr: 0.0dE
B0 1 i i i i i H e Settings For plak 1
5192 5194 5196 5195 5200 5202 5204 5206 5205 CF: S200.00 MHz
Frequency (MHz) SPAN:40.00 MHz
Peak Excursion (Plak 1 - Plok O3 RE 1.000 MHz
15.0- VE 3,000 MHz
140 [ Detector POS
' At 30
12.0 RL Qffset 7,00
#!'JF Sweep Time S0.0ms
10,0- W w—m M Ref Lvl:20.00D6M
& ""'I_,ﬂ &mp carr: 0,0d6
3.0 MaxHold 20sweeps
1)
o 6.0 Peak P50 (Plat 0)
fE[L 4.0 0.4 dBm/1.000
a0 Peak P30 (Plok 1)
10.7 dBm1.000
0o
2 Maximum Peak
' Excursion (dB)
';-g 11.65
| 1 1 1 1 1 1 1 11
5192 5194 5196 5195 5200 5202 5204 5206 5205 PASS
Frequency (MHz)
Peak Excursion Measurement 5200 MHz, Chain C
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% Ell inOtt EMC Test Data

SEET company
Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Client; Xirrus

Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Sampled (Plak 0) and Peak (Plok 13 Traces
10.,0- 1115
=] it Rl ?
A R R P I et T Elhott
8.0 -5 .
N Plok 0 P
i
6.0 W Plat 1 |
4.0 —f b Settings For plak 0
iy CF: 5240.00 MHz
5 =0 SPAN:40.00 MHz
E. RE 1.000 MHz
0.0 VWE 3.000 MHz
= M
",nnn.lh“'*""“""""n MHFM '-Hr-h"liﬂt-h;'wmﬁ Dekector Sample
2.0 - ‘lr-- At 30
W RL Qffset 7.00
-4.0 i Sweep Time S0.0ms
! Ref Lyl:20,000BM
-6.0 k Pwir avg: 100 sweeps
' &mp corr: 0.0d6
-5.0- 0 i i i i i i i . Settings for plat 1
5232 5234 5236 5235 5240 5242 5244 5246 5245 CF: 5240.00 MHz
Frequency (MHz) SPAN:40.00 MHz
Peak Excursion (Plak 1 - Plak 0) RE 1.000 MHz
15.0- YE 3.000 MHz
14.0 Detector POS
' ALk 30
12.0 RL Offset 7.00
Sweep Time 50,0ms
10.0 AL m-ﬂutg%w_r Ref Lvl:20.00DEM
K i amp carr: 0.0d6
5.0 MaxHold Z0sweeps
b}
3 6.0 Peak PSD (Plot 0)
:EE' 4.0 -0.1 dBm/1.000
20 Peak PSD (Plot 1)
10.0 dBmn1.000
0.a
2.0 Maximum Peak
' Excursion (dB)
‘5‘3 11.28
—~HT 1 1 1 1 1 1 1 1
5232 5234 5236 5238 5240 5242 5244 5246 5245 PASS
Frequency (MHz)
Peak Excursion Measurement 5240 MHz, Chain &
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% Ell inOtt EMC Test Data

LB company
Client; Xirrus Job Number; J71484

T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Sampled (Plok 0) and Peak (Plok 1) Traces
12.0- 11,

W 7 Elliott
0.0 -h"l e v "h

' "'m\ Plotn [
il
8.0 [ Plok 1 |
Oy
6.0 A 1 Settings For plok O
© i CF: 5240.00 MHz
T 40 SPAN:40.00 MHz
= RE 1,000 MHz
E 2o WE 3,000 MHz
REAALT LS | L Ly Detector Sample
0.0-HHr P I deuuices TR TR Att 30
1 M “I’h.l RL Cffset 7,00
-2.0- A Sweep Time S0.0ms
Ref Lyvl:20,000EM
-4.0 r‘i Pwir avg: 100 sweeps
' ‘ k Amp corr: 0.0dE
-5.0- i i i i i i i o Settings for plat 1
L2352 5234 5236 523F8r . 5::D(MH25}242 Erd44  Gr4G S248 | L eoan oo M
quency SPAN:40.00 MHz
Peak Excursion (Plak 1 - Plak 0) RE 1.000 MHz
5.0 YE 3,000 MHz
14.0 Detectar POS
Akt 30

RL Offset 7.00

12.0

Sweep Time 50,0ms
oo~ Ty | i

MaxHold Z0sweeps

=

b}

E 6.0 Peak PSD (Plok 0)
_C% 4.0 1.0 dBm/1.000
20 Peak PSD (Flok 1)

11.2 dBmn1.000
0.0
2.0 Mazimum Peak
' Excursion {dB)
gg 11.02
U 1 1 1 1 1 1 1 1
5232 5234 5236 52338 5240 S242 5244 5246 5243 PASS

Frequency (MHz)

Peak Excursion Measurement 5240 MHz, Chain C
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|7/;E| liott EMC Test Data

An ﬂEqunwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73388

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

RSS-210 (LELAN) and FCC 15.407(UNII)

Antenna Port Measurements
Power, PSD, Peak Excursion, Bandwidth and Spurious Emissions

Test Specific Details
. The objective of this test session is to perform final qualification testing of the EUT with respect to the

Objective:
J specification listed above.
Date of Test: 11/10 and 11/2008 Config. Used: AC powered
Test Engineer: Mehran Birgani Config Change: Direct connection
Test Location: SV OATS #1 EUT Voltage: PoE

General Test Configuration
When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the spectrum
analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements are corrected to
allow for the external attenuators and cables used.

Ambient Conditions: Temperature: 15-36 °C
Rel. Humidity: 10-60 %

Summary of Results

Run # Mode Test Performed Limit Pass / Fall Result / Margin
1| n2omHz Power, 5150 - 5250MHz 15.407(a) (1), (2) Pass sl il L6 CEm
4x radio: 16.5 dBm
1 n20MHz PSD, 5150 - 5250MHz 15.407(a) (1), (2) Pass 3.9 dBm/MHz
1 n20MHz 99% Bandwidth RSS 210 - 18.4 MHz
Single radio: 16.3 dBm
1 n40MHz Power, 5150 - 5250MHz 15.407(a) (1), (2) Pass ox radio: 16.7 dBm
1 n40MHz PSD, 5150 - 5250MHz 15.407(a) (1), (2) Pass 0.6 dBm/MHz
1 n40MHz 99% Bandwidth RSS 210 - 36.7 MHz
2 n20 & n40 Peak Excursion Envelope 15.407(a) (6) Pass 12.9dB
3 n20 & n40 Antenna Conducted Spurious 15.407(b) Pass < -27dBm/MHz eirp

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T73388 (RF Port Measurements).xls 802.11n 5150-5250 Page 24 of 104



7 Elliott

EMC Test Data

An i@(unwny
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Run #1: Bandwidth, Output Power and Power spectral Density

Antenna gain used is for the internal antenna. The external antenna gain is lower (2.5dBi) and not used for MIMO modes.
Chainl | Chain2 | Chain3 | Coherent |Effective®
Antenna Gain (dBi): 3 3 No 3.0
Power settings for a single radio operating in the band
Frequency | Software | 26dBBW |  Measured Output Power" dBm Total Limi Max Power | Pass or
. imit (dBm) .
(MHz) | Seting | (MHZ) | chaini | Chain2 | Chain3 | mw dBm W) Fail
5180 15.0 22.3 12.9 14.0 44.6 16.5 17.0 PASS
5200 15.0 22.5 12.6 14.1 43.9 16.4 17.0 0.046 PASS
5240 15.5 22.9 12.9 14.2 45.8 16.6 17.0 PASS
5190 13.0 40.4 10.9 12.1 28.5 14.6 17.0 0.043 PASS
5230 15.5 41.2 12.6 13.9 42.7 16.3 17.0 PASS
Frequency | 99%’ Total PSD? dBm/MHz Total PSD Limit Pass or
(MHz) BW Power | chan1 | Chain2 | Chan3 | mW/MHz | dBmiMHz | FcC | Rss210®| Fail
5180 184 16.5 0.3 12 2.4 3.8 4.0 7.0 PASS
5200 18.3 16.4 -0.2 1.3 2.3 3.6 4.0 7.0 PASS
5240 18.4 16.6 0.2 15 2.5 3.9 4.0 7.0 PASS
5190 36.7 14.6 -5.2 -3.9 0.7 -1.5 4.0 7.0 PASS
5230 36.6 16.3 -3.3 -1.7 11 0.6 4.0 7.0 PASS
Output power measured using a spectrum analyzer (see plots below for the high power measurements):
Note 1: RBW=1MHz, VB=3 MHz, sample detector, power averaging on (transmitted signal was continuous) and power integration
over 40MHz (20MHz mode) and 80MHz (40MHz mode)
Note 2: Measured using the same analyzer settings used for output power.
For RSS-210 the limit for the 5150 - 5250 MHz band accounts for the antenna gain as the maximum eirp allowed is
Note 3: 10dBm/MHz. The limits are also corrected for instances where the highest measured value of the PSD exceeds the
average PSD (calculated from the measured power divided by the measured 99% bandwidth) by more than 3dB by the
amount that the measured value exceeds the average by more than 3dB.
Note 4: 99% Bandwidth measured in accordance with RSS GEN - RB > 1% of span and VB >=3xRB
For MIMO systems the total output power and total PSD are calculated form the sum of the powers of the individual chains
(in linear terms). The antenna gain used to determine the EIRP and limits for PSD/Output power depends on the operating
Note 5: mode of the MIMO device. If the signals on the non-coherent between the transmit chains then the gain used to

determine the limits is the highest gain of the individual chains and the EIRP is the sum of the products of gain and power
on each chain. If the signals are coherent then the effective antenna gain is the sum (in linear terms) of the gains for each
chain and the EIRP is the product of the effective aain and total power

T73388 (RF Port Measurements).xls
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7/; Ell IOtt EMC Test Data

JYET company

Client; Xirrus Job Number: J71484

T-Log Number: T73388
Model:| XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

Plots showing power/PSD measurements and 26dB bandwidth measurements at the high power setting

ﬁ]ﬁott 5.0-

Spéctrum Analyzer Settings

CF: 5240.00 MHz o.0-
SPAM: 40,00 MHz
RE 1.000 MHz -5.0-
WE 3.000 MHz
Detectar Sample -10.0-
Atk 20
RL Offset 7,00 -15.0-
Sweep Time 50.0ms
Feef Lwl: 18.00CEM E ann-
Pugr awg: 100 sweeps -
Arnp corr: 0,0dE Z5.0-
Bir size: BF kHz
Highest PSDr 30,0 -
1,46 dBmS1.000 MHz
99% Bandwidth ~35.0-
12,37 MHz -40,0-
Poveer Corar Span -45.0-| i | | | | | | |
26,219y 52200 52250 5230.0 5235.0 5240.0 52450 52500 5255.0 G5260.0
1419 dBm Frequency {MHz)

9% Bandwidth, Power Crver Span and PSD - 802, 11n20 chain C

“Elliott 5.0-

5péctrum Analyzer Settings

CF: 524000 MHz 0.0-
SPAM: 40,00 MHz
RE 1.000 MHz -5.0-
WE 2.000 MHz
Detectar Sarnple -10,0-
Atk 20
RL CH=et 7,00 -15.0-
Sweep Tirne 50.0ms
Feef Lwl: 18.00CEM E ann-
P awvig: 100 sweeps o
Arnp corr: 0,0dE Z5.0-
Ein =ize: 67 kHz
Highwest PSDr a0 -
0,19 dEraf1.000 MHz
39% Bandwidth -35.0-
12,20 MHz -40,0-
Poveer Corar Span -45.0 - i | | | | | | ;
19588 52200 5225.0 5230.0 5235.0 5240.0 52450 52500 5255.0 52600
1292 dem Frequency (MHz)

9%, Bandwidth, Power Crver Span and PSD - 802, 11020 chain &
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7(; Ell IOtt EMC Test Data

i@(mlwny
Client; Xirrus Job Number: J71484

T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith

Standard: FCC 15 E, RSS 210 Class: N/A
[ R e —— Analyzer Settings
5.0- HPESE4E
CF: 5240,000 MHz
-10.0- SPAM: 40,000 MHz
RE 100 kHz
-15.0- YE 300 kHz
w -20,0- Detector POS
E: Att 30
20— RL Offset 7.00
.:Ec 00— Sweep Time 50,0ms
' Ref Lvl:15,.00D6M
-35.0-
-40.0 - Comments
-45.0 - 26dE BW: 22,9335 MHz
g0z2.11n 20
-s0.0-, Dual chain &

1 1 1 1 1 1 1 1
5220 E225 5230 5235 5240 5245 5250 5255 S52a0
Frequency (MHz)

Cursor 1 S251.8000 -1.67 epl—] & Delta Freq. 22.933 E]]i
Cusorz  szze.gee?  27.67 @l B |paita ampitude 26,00 Ott

;'-‘«r‘lal'g.rzer Settings

0.0- T
B | mm e e e e e et HPESE4E
B i F: 5230.000 MHz
-10.0 ! SPAN:50.000 MHz
-15.0- : RE 100 kHz
N I WwE 300 kHz
g 200 ! Detectar POS
5 -z5.0- : Att 30
S a0 RL Offset 7.00
E Sweep Time 50.0ms
-35.0- i Ref Lvl:15.0006M
40,0~ !
-45,0 - : Comments
1
S0 I 26dB BW: 41,200 MHz
! 802,110 40
-==5.0- Dual chain &

1 1 1 1 1 1 1 1 1
5190 200 5210 5220 5230 5240 5250 S2a0 5270
Frequency (MHz)

Cursor 1 52505333 -+.33 l—] & Delta Freq. #1.200 E]]i
Cursorz 52003333 -30.33 @l B0 |paita ampiitude 26,00 Ott
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ZElliott

EMC Test Data

i@(unwny
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Spéctrum Analyzer Settings

CF: 522000 MHz
SPar:g0.00 MHz
RE 1.000 MHz

WE 2.000 MHz
Cetactor Sarnple
ALk 20

RL ffzet 7,00
Sweep Tirne 50.0ms
Ref Lvl: 12.000EM
Pwor awgi 100 sweeps
Arnp corr: 0.0dE
Eir size: 133 kHz
Highest PS0

-3.34 dBm,f1.000 MHz

dBm

99%6 Bandwidth
Ih.E1 MHz

Povger Crrer Span
12,291 g

1262 dBm

0.0-

-5.0-

-10.0-

-15.0-

-20.0-

-25.0-

-30.0-

-35.0-

-40.0-

-45.0-

-50.0-,

51900 52000 521

1 1 1 1 1 1 1
0.0 52200 5230.0 52400 52500 GS52e0.0 5270.0
Frequency (MHz)

23%%: Bandwidth, Power Over Span and PSD - 802, 11040 chain A

1 | 1 | | 1 |
Sz200.0 52100 52200 5230.0 5240.0 52500 5260.0
Frequency (MHz)

¢ Elliott a.0-
Spectrurn Analyvzer Settings
F: 522000 MHz .0
SPAM: 8000 MHz
RE 1.000 MHz -10.0-
WE 3.000 MHz
Detector Sample -15.0-
Atk 20
RL Offset 7,00 -20.0-
Sweep Tirne 50.0ms
Feef Lwl; 13,000EM E s5.n-
Pugr awg: 100 sweeps -
Arnp corr: 0,0dE -30.0 -
Bin size: 133 kHz
Highest PSD -35.0-
-1.74 dBrm,1.000 MHz
33% Bandwidth ~40.0-
26,74 MHz -45.0-
Power Ohver Span 50,0
24752 5190.0
1294 dEm
9% Bandwidth, Power Ower Span and PSD - 302, 11040 chain C

1
2270.0

T73388 (RF Port Measurements).xls
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7 Elliott

EMC Test Data

An i@(mlwny
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Power settings for all four n20 channels and both n40 channels being used in the band:
The lowest power level required per radio is 14dBm for two radios operating in n40MHz (two 40 MHz or one 40MHz channel and one
20MHz channel available, with both radios at 14dBm the total power in the band is 17dBm).

Output power measured on the center channel to demonstrate power control is available to set the power to a level low enough to comply
with limits when all four radios are operational in the band. Only power was measured - aggregation of PSD is not applicable as the
device cannot have more than one radio operating on a channel.

Frequency | Software | 26dBBW | Measured Output Power" dBm Total
(MHz) | Setting | (MHZ) | chain1 | Chain2 | Chain3 | mw dBm
5200 8.5 22.5 6.7 8.2 11.3 10.5 Limit P (W) Result
Total power in the band (four radios operational in n20MHz mode):|  45.1 16.5 17.0 0.045 PASS
Frequency | Software | 26dBBW |  Measured Output Power" dBm Total
(MHz) | Seting | (MHZ) | chain1 | Chain2 | Chain3 | mw dBm
5190 12.0 40.4 9.8 11.4 23.4 13.7
5230 12.0 41.2 9.7 11.4 23.1 13.6 Limit P (W) Result
Total power in the band (two radios operational in n40MHz mode):|  46.5 16.7 17.0 0.046 PASS

Output power measured using a spectrum analyzer (see plots below for the high power measurements):

determine the limits is the highest gain of the individual chains and the EIRP is the sum of the products of gain and power
on each chain. If the signals are coherent then the effective antenna gain is the sum (in linear terms) of the gains for each
chain and the EIRP is the product of the effective aain and total nower

Note 1: RBW=1MHz, VB=3 MHz, sample detector, power averaging on (transmitted signal was continuous) and power integration
over 40MHz (20MHz mode) and 80MHz (40MHz mode)

Note 2: Measured using the same analyzer settings used for output power.
For RSS-210 the limit for the 5150 - 5250 MHz band accounts for the antenna gain as the maximum eirp allowed is

Note 3: 10dBm/MHz. The limits are also corrected for instances where the highest measured value of the PSD exceeds the
average PSD (calculated from the measured power divided by the measured 99% bandwidth) by more than 3dB by the
amount that the measured value exceeds the average by more than 3dB.

Note 4. 99% Bandwidth measured in accordance with RSS GEN - RB > 1% of span and VB >=3xRB
For MIMO systems the total output power and total PSD are calculated form the sum of the powers of the individual chains
(in linear terms). The antenna gain used to determine the EIRP and limits for PSD/Output power depends on the operating

Note 5: mode of the MIMO device. If the signals on the non-coherent between the transmit chains then the gain used to

T73388 (RF Port Measurements).xls
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ZEIl iott EMC Test Data

COMERaNY

Client: Xirrus Job Number: J71484
T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210 Class: | N/A

Run #2: Peak Excursion Measurement

Device meets the requirement for the peak excursion

Freq Mode/ Peak Excursion(dB) Mode/ Peak Excursion(dB)
(MHz) Chain Value Limit Chain Value Limit
5180 n20 A 117 13.0 n20 C 11.1 13.0
5200 n20 A 114 13.0 n20 C 12.1 13.0
5240 n20 A 11.9 13.0 n20 C 11.6 13.0
5190 n40 A 12.9 13.0 n40 A 12.7 13.0
5230 n40 A 12.3 13.0 n40 C 12.6 13.0

Plots Showing Peak Excursion
Trace A: RBW = VBW = 3MHz, Peak hold; Trace B: RBW = 1 MHz, VBW = 3MHz, Integrated average power

Sampled (Plot 0% and Peak (Plot 173 Traces

“Z Elliott
6.0 = - = ¥ L, v ¥ 'L- Vbt
N Plotn [
+.0 Plak 1 o
=.0 il i Setkings For plak 0
a CF: 5230.00 MHz
5 a0 SPAMN:50.00 MHz
=4 RE 1.000 MHz
£ -z.0 YE 3.000 MHz
Deteckor Sample
-4.0 R -9 - - R e = — AEL S0
H RL OFfset 7,00
-5.0 p Time S0,0ms
Ref Lvwl 15, 00DEM
_ Fwr avg: 100 sweseps
.0 "‘. L Amp corr: 0.0dB
-10.0- 1 Settings For plak 1
5212 5215 5220 5225 5230 5235 5240 S245 5245

CF: 5230.00 MHz
Frequency (MHz) SPAN:E0.00 MHz
RE 1.000 MHz

Peak Excursion (Plot 1 - Plok 0% B 3000 M
. =

15.0-
pao I T I T TP I Iyl Cetector POS
' e rrrrrerrrrrrrrriterrrrrrrrrrtrtrrrrTld AEE 30
12.0 | | L] | | | In | [ 1 || | RL OffFset 7,00
Swyeep Time S0,0ms
10.0 . hyf W, Ref Lyl 15, 000EM
Amp corr: 0,.0dB
s.0 d MaxHold Z0sweeps
L1k}
= 6.0 Feak PSD (Flot )
c% 4.0 -3.3 dEm,1.000
=0 Peak PSD (Plokt 1)
F.8 dEmy1.000
o.o
=0 Maximum Peak
' Excursion (dB)
';g 1292
T 1 1 1 1 1 1 1 1
5212 5Z15 SZ20 5225 5230 5235 Sz40 5245 52485 PASS

Frequency (MHz)

Peak Excursion Measurement 5230 MHz - 802.11n40, chain &
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|7/}:E| liott EMC Test Data

An i@(unwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73388

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

Run #3: Out Of Band Spurious Emissions - Antenna Conducted

MIMO Devices: Antenna gain used is the effective gain calculated in the power section of this data sheet. The plots were obtained for
each chain individually and the limit was adjusted to account for all chains transmitting simultaneously

Number of transmit chains: 2
Maximum Antenna Gain: 3.0 dBi
Spurious Limit: -27.0 dBm/MHz eirp
Adjustment for 2 chains: -3.0 dB adjustment for multiple chains.
Limit Used On Plots " -33.0 dBm/MHz  Average Limit (RB=1MHz, VB=10Hz)

-13.0 dBm/MHz  Peak Limit (RB=VB=1MHz)

The -27dBm/MHz limit is an eirp limit. The limit for antenna port conducted measurements is adjusted to take into
consideration the maximum antenna gain (limit = -27dBm - antenna gain). Radiated field strength measurements for
signals more than 50MHz from the bands and that are close to the limit are made to determine compliance as the antenna
gain is not known at these frequencies.

Note 2: All spurious signals below 1GHz are measured during digital device radiated emissions test.

Note 3: Signals within 10MHz of the 5.725 or 5.825 Band edge are subject to a limit of -17dBm EIRP

Note 4: If the device is for outdoor use then the -27dBm eirp limit also applies in the 5150 - 5250 MHz band.

Note 5: Signals that fall in the restricted bands of 15.205 are subject to the limit of 15.209.

Note 1:
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|7/}:E| liott EMC Test Data

An i@(mlwny
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Plots Showing Out-Of-Band Emissions (RBW=VBW=1MHz) on Each Chain

802.11n - 20MHz, Low channel, 5150 - 5250 MHz Band (5180 MHz) with power setting of 17.0 dBm.
Compliance with the radiated limits for the restricted band immediately below 5150MHz is demonstrated through the radiated emissions

tests.
20dB attenuation pad at front of analyzer and 20dB attenuation at software level.

Peak Measurment (RE = VE = 1MHz) with Average limit at S180 MHz - 802.11n 20 mode

20.0-

10.0-

=
o
I

-10.0-

-20.0-

Amplitude (dBrm)

-30.0-

— PR TF P Y PUw S SR AT < | S TR L7 0 L T L TTR D DT piigeraes JoH

-40,0 -

s e T T T T A e N I

a0 1000 2000 2000 4000 5000 =] Foan 2000 Q00 10000
Frequency (MHzZ)

20dB attenuation pad at front of analyzer and 0dB attenuation at software level to reduce the noise floor.

Peak Measurment (RE = YE = 1MHz) with fwverage limit ak 5180 MHz - 302,110 20 mode

0.0-

-50.0-
-ED.D—M
==L e T T T R T T T S T e A A

10000 12500 15000 17500 20000 22500 25000 27500 30000 32500 35000 37500 40000
Frequency (MHz)
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An i@xml pany

Client; Xirrus Job Number: J71484

T-Log Number: T73388

EMC Test Data

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

802.11n - 20MHz, Center channel, 5150 - 5250 MHz Band (5200 MHz) with power setting of 17.0 dBm.
20dB attenuation pad at front of analyzer and 20dB attenuation at software level.

Peak Measurment (RE = VE = 1MHz) with Average limit sk S200 MHz - 802.11n 20 mode

20.0-

10.0-

=
o
I

-10.0-

-20.0-

Amplicude (dBrm)

LT s sy B e —— e ——

-40.0 - LMMWW

s e T T T T A e N I

30 1000 2000 3000 4000 S000 a000 F000 S000 Q000 10000
Frequency (MHz)

20dB attenuation pad at front of analyzer and 0dB attenuation at software level to reduce the noise floor.

Peak Measurment (RE = VB = 1MHz) with fwverage limit akt 5200 MHz - 302,110 20 mode

0.0-

-10.0-
= -20.0-
Bt

-40.0 -

Amplitude (dE

-50.0-

-60.0-

o N IS IFTRTFEN ST S I T I R T T

10000 12500 15000 17500 20000 22500 25000 27500 30000 32500 35000 37500 40000
Frequency (MHz)
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|7/}:E| liott EMC Test Data

An i@(mlwny
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

802.11n - 20MHz, High channel, 5150 - 5250 MHz Band (5240 MHz) with power setting of 17.0 dBm.

above is included.
20dB attenuation pad at front of analyzer and 20dB attenuation at software level.

Note; Initial approval for FCC will only allow operation in the 5150 - 5250 MHz NIl band so a plot showing -20dBc at 5250 MHz and

Peak Measurment (RE = VE = 1MHz) with Average limit sk 5240 MHz - 802,110 20 mode

20.0-

10.0-

0.0-

-10.0-

-20.0-

Amplitude (dBrm)

-30.0-

-40.0 -

30 1000 2000 3000 4000 =] G000 Fooo G000
Freguency (MHz)

s e T T T T A e N I

2000 10000

20dB attenuation pad at front of analyzer and 0dB attenuation at software level to reduce the noise floor.

Peak Measurment (RE = VB = 1MHz) with fwverage limit akt 5240 MHz - 302,110 20 mode

0.0-

Frequency (MHz)

-50.0-
-ED.D-M
= e T T T e e e

10000 12500 15000 17500 20000 22500 25000 27500 30000 32500 35000 37500 40000
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|7/}:E| liott EMC Test Data

An i@(mlwny
Client: Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210

Class: N/A

-20dBc of 5240 MHz signal for compliance with FCC at 5250 MHz with power setting of 15.5dBm.

Peak Measurment (RE = WE = 100 kHz) with Average limit at 5240 MHz - 802,110 20 mode

20.0-

10.0-

0.0-

-10.0-

Amplitude (dBrm)

-20.0-

E00- e e

5240 5241 5242 5243 5244 5245 5246 5247 5245 5249 5250 5251 5252 5253 5254 5255
Frequency (MHz)

802.11n - 40MHz, Low channel, 5150 - 5250 MHz Band (5190 MHz) with power setting of 17.0dBm.
Compliance with the radiated limits for the restricted band immediately below 5150MHz is demonstrated through the radiated emissions

tests.
20dB attenuation pad at front of analyzer and 20dB attenuation at software level.

Peak Measurment (RE = VB = 1MHz) with fwverage limit ak 5190 MHz - 302,110 40 mode
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10.0-
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|7/}:E| liott EMC Test Data

An i@(mlwny
Client: Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210

Class: N/A

20dB attenuation pad at front of analyzer and 0dB attenuation at software level to reduce the noise floor.

Peak Measurment (RE = VB = 1MHz) with fwverage limit ak 5190 MHz - 302,110 40 mode

0.0-

-10.0-
= -200-
SO0 I eI ———
-40.0 -
-50.0-
-eu.u-M
B e T e

10000 12500 15000 17500 20000 22500 25000 27500 30000 32500 35000 37500 40000
Frequency (MHz)

Amplitude (dE

802.11n - 40MHz, High channel, 5150 - 5250 MHz Band (5230 MHz)
Note; Initial approval for FCC will only allow operation in the 5150 - 5250 MHz NIl band so a plot showing -20dBc at 5250 MHz and above

is included.
20dB attenuation pad at front of analyzer and 20dB attenuation at software level.

Peak Measurment (RE = 6 = 1MHz) with Awverage limit at 5230 MHz - 302,110 40 mode
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|7/}:E| liott EMC Test Data

An i@(mlwny
Client: Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210 Class: | N/A

20dB attenuation pad at front of analyzer and 0dB attenuation at software level to reduce the noise floor.

Peak Measurment (RE = VB = 1MHz) with fwverage limit ak 5230 MHz - 302,110 40 mode

0.0-

-10.0-
= -20.0-
00 I eI
-40.0-
-50.0-
_EDID_M
50— L s

10000 12500 15000 17500 20000 22500 25000 27500 30000 32500 35000 37500 40000
Frequency (MHz)

Amplitude (de

-20dBc of 5240 MHz signal for compliance with FCC at 5250 MHz with power setting of 15.5dBm.

Peak Measurment (RE = VE = 100 kHz) with Average limit ak 5230 MHz - 202,110 40 mode
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10.0-

=
fe]
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|7/;E| liott EMC Test Data

An ﬂEqunwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73388

Model: | XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

RSS-210 (LELAN) and FCC 15.407(UNII)

Antenna Port Measurements
Power, PSD, Peak Excursion, Bandwidth and Spurious Emissions

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
" specification listed above.

Date of Test: 11/6/2008 Config. Used: -
Test Engineer: Mehran Birgani Config Change: Direct connection
Test Location: SV OATS #2 EUT Voltage: 120V/60Hz

General Test Configuration
When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the spectrum
analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements are corrected to
allow for the external attenuators and cables used.

Ambient Conditions: Temperature: 15-35 °C
Rel. Humidity: 10-60 %

Summary of Results

Run # Test Performed Limit Pass / Falil Result / Margin
Single radio: 18.3 dBm
1 Power, 5250 - 5350MHz 15.407(a) (1), (2) Pass 3x radio: 23.1dBm
4x radio: 23.3 dBm
1 PSD, 5250 - 5350MHz 15.407(a) (1), (2) Pass 5.7 dBm/MHz
1 260dB Bandwidth 15.407 Pass 24.0 MHz
1 99% Bandwidth RSS 210 - 17.2 MHz
2 Peak Excursion Envelope 15.407(a) (6) Pass 11.8dB
Antenna Conducted All emissions below the
3 Out of Band Spurious 15.407(b) Pass -27dBm/MHz limit

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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|7/}:E| liott EMC Test Data

Antenna gai

An i@(mlwny

Client: Xirrus Job Number: J71484
T-Log Number: T73388

Model: XN4

Account Manager: Susan Pelzl
Contact:| Steve Smith
Standard:| FCC 15 E, RSS 210 Class:|N/A
Run #1: Bandwidth, Output Power and Power spectral Density

n used is for the internal antenna. The external antenna gain is lower (2.5dBi) and not used for MIMO modes.
Antenna Gain (dBi): 3.0

with limits w

Power settings for a single radio operating in the band

Frequency | Software Bandwidth Output Power" dBm Power PSD? dBm/MHz Result
(MHz) Setting 260dB 99%* | Measured |  Limit (Watts) | Measured | FCC Limit | RSS Limit?
5260 20.0 23.3 17.2 18.3 24.0 0.068 5.7 11.0 11.0 Pass
5280 20.0 22.7 17.2 18.1 24.0 0.065 5.6 11.0 11.0 Pass
5320 19.5 24.0 17.2 18.0 24.0 0.063 54 11.0 11.0 Pass

Power settings for mutliple channels being used in the band

Output power measured on the centre channel to demonstrate power control is available to set the power to a level low enough to comply

hen all four radios are operational in the band. Only power was measured - aggregation of PSD is not applicable as the

device cannot have more than one radio operating on a channel.
Frequency [ Software Bandwidth Measured Power"
(MHz) | Seting | 264 99%" dBm mw
5260 20.0 23.3 17.2 18.3 67.6 Limit
Total Power Across The Band - 3radios|  23.1 202.8 24 dBm
Frequency| Software Bandwidth Measured Power"
(MHz) | Seting | 2648 99%" dBm mw
5280 19.0 21.9 17.2 17.3 53.7 Limit
Total Power Across The Band - 4 radios| 23.3 214.8 24 dBm
Output power measured using a spectrum analyzer (see plots below):
Note 1: RBW=1MHz, VB=3 MHz, sample detector, power averaging on (transmitted signal was continuous) and power integration
over 40 MHz
Note 2: Measured using the same analyzer settings used for output power.
For RSS-210 the limit for the 5150 - 5250 MHz band accounts for the antenna gain as the maximum eirp allowed is
Note 3: 10dBm/MHz. The limits are also corrected for instances where the highest measured value of the PSD exceeds the
' average PSD (calculated from the measured power divided by the measured 99% bandwidth) by more than 3dB by the
amount that the measured value exceeds the average by more than 3dB.
Note 4: 99% Bandwidth measured in accordance with RSS GEN - RB > 1% of span and VB >=3xRB

T73388 (RF Port Measurements).xls  802.11a 5250-5350 Single Chain Page 39 of 104



ZElliott

EMC Test Data

JVET company
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A
5.0- Analyzer Settings
0.0- HPE5E4E
' CF: 5260,000 MHz
50— SPAMN: 40,000 MHz
RE 100 kHz
-10.0- YB 300 kHz
W Dektector POS
3 -15.0- ALE 20
= RL Offset 7,00
£ -20.0- Sween Time 50.0ms
2e - Ref Lvl: 13, 1006M
-30.0- Comments
-35.0- 26dB BW: 23,333 MHz
Setting: 20.0dEm
-40.0 -, 1 1 1 1 1 1 1 1
Sz40 5245 5250 5255 5260 5265 5270 5275 5250
Frequency (MHz)
Cursor 1 S272.2000 4.43 =i & Dielta Freq. 23.333 -
Cursor 2 Szagase?  -21.57 =&Y | paita Arnplitude 2600 El I lOtt

“~Elliott

Spéctrum Analyzer Settings

iZF: 5260,00 MHz
SPAM: 40,00 MHz
EE 1.000 MHz

WE 3.000 MHz
Detectar Sarnple
Atk 20

RL Offset 7,00
Sveeep Tire 50.0ms
Ref Lwl: 16,00DEM
Puwer awg: 100 sweeps
Amp corrs 0,0dE
Ein zize: &7 kHz
Highest PSD

£ 74 dBrmy1.000 MHz

c
=)
h=!

999 Bandwidth
17,24 MHz

Power Dwer Span
EF. 287

1228 dEm

10.0-

5.0-

n.o0-

-5.0-

-10.0-

-15.0-

-20.0-

-25.0-

-30.0-

-40.0-

2240.0

1 1 [
52500 5255.0

Frequency (MHzZ)

I
2245.0

99% Bandwidth, Power Ower Span and PSD

1 I
22600 5265.0

l
2280.0

[ [
2270.0 52750
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EMC Test Data

JVET company
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A
5.0- T Analyzer Settings
0.0- : HPESE4E
' ! CF: 5250.000 MHz
50— I SPAN:40,000 MHz
! RE 100 kHz
-10.0- I YB 300 kHz
w ! Detectar POS
3 -15.0- ! Atk z0
= i FL Offset 7,00
£ -20.0- f Sweep Time 50.0ms
2e - Ref Lvl: 13, 10DE6M
1
~30.0- i Cormmets
1
-35.0- I 26dB B\W: 22,667 MHz
! Setting: 20.0dBm
-40.0 -, 1 1 1 1 1 - 1 1
5260 5265 5270 5275 5250 5235 520 5205 5300
Frequency (MHz)
Cursor 1 5291.7333 493 @l & Delta Freq. 22.667

Cursorz  S260.0867 -21.07 |t Bl

7 Elliott

Delta Amplitude 26,00

? Elhott 10.0-
Spectrurn Analyzer Settings
CF: 5280.00 MHz 5.0-
SPAM: 40,00 MHz
RE 1.000 MHz 0.0-
WE 3.000 MHz
Detectar Sarnple |
Atk 30 -5.0
RL Offset 7,00
Swweep Tirne S0.0ms -10,0-
Ref Lwl: 12, 50DEM &=
Pugr awg: 100 sweeps - -15.0-
Amnp core: 0.0dE '
Bir size: BF kHz
Highest PS5O 200
g0 dEmf1.000 MHz 250
99%% Bandwidth
17.24 MHz -30.0-
FPower Cnver Span -35.0 - I : I : : I : i
Bh031 iy 52600 5265.0 5270.0 52750 5280.0 5255.0 52900 5295.0 53000
1806 dBm Frequency (MHzZ)
999 Bandwidth, Power Cver Span and PSD
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EMC Test Data

_F

RE
VB

L
RL

Curserz  S30o.z0m0  -zz.zo 4l &l

JEET company
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A
5.0- Analyzer Settings
0.0- HPE5E4E
' CF: 5320,000 MHz
50— SPAM: 40,000 MHz
RE 100 kHz
-10.0- YEB 300 kHz
ey Detector POS
3 -15.0- ALE 20
= RL Offset 7.00
£ -20.0- Sween Time 50.0ms
25 0- Ref Lvl:9,300EM
-30.0- Comments
-35.0- Z6dE BwW: 24,000 MHz
Setting: 19.5dEm
-40.0 -, 1 1 1 1 1 1 1 1
5300 5305 5310 5315 5320 5325 5330 5335 5340
Frequency (MHz)
Cursor 1 5333.2000 3.80 =i & Dielta Freq.  24.000

Delta Arnplitude  26.00

7 Elliott

“~Elliott

Spéctrum Analyzer Settings

+ B320.00 MHz

SPARM: 40,00 MHz

1.000 MHz
2.000 MHz

Detectar Sarnple

20
Cffset 7,00

Sweeep Time 50.0ms
Raf Lwl: 13 . 50DEM
Pwer awvg: 100 sweeps
Amp corrs 0,0dE

Ein =ize: 67 kHz
Highest PSD

£z dEm/1.000 MHz

99%% Bandwidth

17,24 MHz

Power Ohver Span

BZE0Z e
179 dBm

10.0-

5.0-

0.o0-

-30.0-

-35.0-

-40.0-)

S300.0

I 1 I I
5310.0 5315.0 5320.0 5325.0
Frequency (MHzZ)

1
5305.0

99% Bandwidth, Power Ower Span and PSD

1 I
5330.0 5335.0

1
Z340.0
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EMC Test Data

SEET company
Client; Xirrus Job Number; J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard:| FCC 15 E, RSS 210 Class:|N/A

Run #2: Peak Excursion Measurement

Device meets the requirement for the peak excursion

Freq Peak Excursion(dB)

(MHz) Value Limit
5260 11.5 13.0
5300 115 13.0
5320 11.8 13.0

Plots Showing Peak Excursion
Trace A: RBW = VBW = 3MHz, Peak hold
Trace B: RBW = 1 MHz, VBW = 3MHz, Integrated average power

Sampled (Plot 0) and Peak (Plok 13 Traces

7 Elhiott
1.0
! LA o o T IR Flat 0 o
i}
14.0 » ] Plak 1 P
12.0 Settings For plok O
a i“ L ZF: Sz60.00 MHz
5 1n.o- SPAMN: 40,00 MHz
= RE 1.000 MHz
E ©.0 WE 5,000 MHz
Detector Sample
5.0 Atk 20
i ERY i ';:-"*""l"wr-n-'uwluu \ RL OFfset 7,00
4.0 i 2 Sweep Time S0.0mMs
J Fef Lvl: 16, 00DEM
z.0 i 1l Puwgr avwg: 100 sweeps
' H’ l Amp corr: O.0dE
oo— i i i i i i | 1 Setkings For plok 1
5252 5254 5256 525':8 5260(MH5}262 SZa4 D265 SZaS5 CF: 5260.00 MHz
requency = SPAM:40.00 MHz
Peak Excursion (Plok 1 - Plot 03 RE 1,000 MHz
15.0 - WE 3.000 MHz
14.0 Detector P05
' okt Z0
1z.0 RL OFffset 7.00
Swesp Time S0.0ms
10,0 — R -H A » y A n IEINEREY.. 4.1 Ref Lvl: 16.000EM
e f amp corr: 0,.0dE
s.0 MaxHold 20swmeeps
L1 k)
E 5.0 Peak PSD (Plok 00
E‘L 4.0 5.7 dErn//1.000
z.0 Peak PSD (Plok 17
16.3 dBm/1.000
a.o
=0 MMaximum Peak
' Excursion (cdB)
4.0 1154
5252 5254 5256 5258 5250 5262 5254 5266 5260
Frequenchy (MHz)

Peak Excursion Measurement S260 MHz - Single chain &
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% Ell inOtt EMC Test Data

JEET company
Client; Xirrus Job Number; J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard:| FCC 15 E, RSS 210 Class:|N/A
Sampled (Plok 0) and Peak (Plok 1) Traces
#Elliott
16.0 ,U;F.T-Wu g o
IV ki TP T, poro [
i Flak 1 P
1z.0 Settings For plok O
w 10.0- CF! 5280.00 MHz
! SPAMN: 40,00 MHz
£ 50 RE 1,000 MHz
E - WE 3,000 MHz
' Deteckor Sample
,,_,un...m-'i‘-..uﬂw"'u*"""'\n P ditdeabatdnns, a0y ALt 30
01T RL Cffset 7,00
Nt Sweep Time S0.0ms
2.0- i Ref Lvl:18,500EM
|I- Pwar avg: 100 sweeps
oo Armp corr: 0,0dE
-2.0- i i i i i i i o Settings for plat 1
L2772 5274 5276 5278 5280 5282 5284 5286 52a0 CF: 5280.00 MHz
Frequency (MHz) SPAN: 40,00 MHz
Peak Excursion (Plak 1 - Plak O} RE 1.000 MHz
15.0- VE 3.000 MHz
14.0 Detectar POS
ALk 30
12.0 RL Offset 7,00
Sweep Time 50,0ms
10,0 L ¥ Caalrl - 4 s YAF Ref Lvl:18,00DEM
Amp core: 0.0dE
g.0 MaxHold 20swesps
b}
3 6.0 Peak PSD (Plak 07
E 4.0 5.6  dBm/1.000
50 Peak PSD (Plak 11
16.2 dBmn1.000
0.a
20 Maximum Peak
' Excursion {dB)
-4.0 11.45
-5.0-0 1 1 1 1 1 1 1 1 PASS
5272 5274 5276 5278 5280 5282 5254 5286 5285

Frequency (MHz)

Peak Excursion Measurement 5250 MHz - Single chain &

T73388 (RF Port Measurements).xls  802.11a 5250-5350 Single Chain Page 44 of 104



ZElliott

JYET company

EMC Test Data

Client: Xirrus

Job Number: J71484

Model: XN4

T-Log Number: T73388
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: [FCC 15 E, RSS 210

Class: N/A

Sampled (Plok 0) and Peak (Plok 1) Traces

153.0-

ZFElliott

14.0

JUn

14.0

-

i _w"b‘\JLwn" -""‘"‘In"‘w\-.ﬂ,ml, Plok 0 " |

Ll Plok 1 P

12.0
ID.D—J‘

Settings For plok O

CF: 5320.00 MHz

1)
! SPAMN: 40,00 MHz
5 8.0 RE 1.000 MHz
E . YE 3,000 MHz
' Deteckor Sample
bkt L T LT hepnd Att 30
4.0 o T RL Offset 7.00
, L Sweep Time S0.0ms
20 1 Ref Lyl 15, 5006M
I L Pwar avg: 100 sweeps
0.o-p Armp corr: 0,0dE
-2.0-0 | | | | | | | h Settings For plok 1
5212 5314 53la 5314 5220 Saz22 5324 5326 5aza CF: 530,00 MHz
Frequency (MHz) SPAN:40.00 MHz
Peak Excursion (Plok 1 - Plak O3 RE 1,000 MHz
15.0- VE 3.000 MHz
14'0 Deteckor POS
' ALk 30
12.0 RL Offset 7,00
Sweep Time 50,0ms
10.0- . k *‘MMHKMHr oty | 1 Ref Lvl:18.0006M
' o
Amp core: 0.0dE
g.0 MaxHold Z0sweeps
b}
3 6.0 Peak PSD (Plak 07
E‘ 4.0 5.4 dBmy1.000
50 Peak PSD (Flak 11
16.3 dBmn1.000
0.0
20 Maximum Peak
' Excursion {dB)
'gg 11.76
U T 1 1 1 1 1 1 1 1
5312 5314 5316 5315 5320 5322 5324 5326 5325 PASS

Frequency (MHz)

Peak Excursion Measurement 5320 MHz - Single chain &
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|7/}:E| liott EMC Test Data

An i@(unwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73388

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

Run #3: Out Of Band Spurious Emissions - Antenna Conducted
MIMO Devices: As the output power setting for the single chain mode is higher than the setting for dual chain, and by adjusting the limit
for out of band spurious emissions to account for dual chain operation, the plots below cover both single- and dual chain operation.

Number of transmit chains: 2
Maximum Antenna Gain: 3.0 dBi
Spurious Limit; -27.0 dBm/MHz eirp
Adjustment for 2 chains: -6.0 dB adjustment for multiple chains and coherency between chains.

-36.0 dBm/MHz  Average Limit (RB=1MHz, VB=10Hz)

P Note 1,
Limit Used On Plots ™% 165 gBm/MHz ~ Peak Limit (RB=VB=1MH2)

The -27dBm/MHz limit is an eirp limit. The limit for antenna port conducted measurements is adjusted to take into
consideration the maximum antenna gain (limit = -27dBm - antenna gain). Radiated field strength measurements for
signals more than 50MHz from the bands and that are close to the limit are made to determine compliance as the antenna
gain is not known at these frequencies.

Note 2: All spurious signals below 1GHz are measured during digital device radiated emissions test.

Note 3: Signals within 10MHz of the 5.725 or 5.825 Band edge are subject to a limit of -17dBm EIRP

Note 4. If the device is for outdoor use then the -27dBm eirp limit also applies in the 5150 - 5250 MHz band.

Note 5: Signals that fall in the restricted bands of 15.205 are subject to the limit of 15.209.

Note 1:
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|7/}:E| liott EMC Test Data

An i@(mlwny
Client: Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210

Class: N/A

Plots Showing Out-Of-Band Emissions (RBW=VBW=1MHz)

Low channel, 5250 - 5350 MHz Band with Power Setting of 20, Chain A and Chain C

Peak Measurment (RE = W& = 1MHz) with Average limit at 5260 MHz
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7 Elliott

An i@xml pany

Client: Xirrus Job Number: J71484

T-Log Number: T73388

EMC Test Data

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Class: N/A

Standard: [FCC 15 E, RSS 210

Center channel, 5250 - 5350 MHz Band with Power Setting of 20, Chain A and Chain C

Peak Measurment (RE = YE = 1MHz) with Average limit at 5280 MHz
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|7/}:E| liott EMC Test Data

An i@xmlwnv
Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Client: Xirrus

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210

Class: N/A

High channel, 5250 - 5350 MHz Band with Power Setting of 20dBm, Chain A and Chain C

Peak Measurment (RE = VB = 1MHz) with Average limit ak 5320 MHz
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|7/;E| liott EMC Test Data

An ﬂEqunwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73388
Model:| XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

RSS-210 (LELAN) and FCC 15.407(UNII)

Antenna Port Measurements
Power, PSD, Peak Excursion, Bandwidth and Spurious Emissions
Test Specific Details

. The objective of this test session is to perform final qualification testing of the EUT with respect to the

Objective:
J specification listed above.

Date of Test: 11/7/2008 Config. Used: AC powered
Test Engineer: Rafael Varelas Config Change: Direct connection
Test Location: OATS #1 EUT Voltage: PoE

General Test Configuration

When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the spectrum
analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements are corrected to
allow for the external attenuators and cables used.

Ambient Conditions: Temperature: 15-36 °C
Rel. Humidity: 10-60 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result
Single radio: 21.3 dBm
1 Power, 5250 - 5350MHz 15.407(a) (1), (2) Pass 4x radio 23.9 dBm
1 PSD, 5250 - 5350MHz 15.407(a) (1), (2) Pass 8.8 dBm/MHz
1 26dB Bandwidth 15.407 - 25.8 MHz
1 99% Bandwidth RSS 210 - 17.3 MHz
2 Peak Excursion Envelope 15.407(a) (6) Pass 12.6 dB
3 Antenna Conduc.ted 15.407(0) Covered by single-chain
Out of Band Spurious mode measurements

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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|7/}:E| liott EMC Test Data

An i@(mlwny
Client; Xirrus Job Number; J71484

T-Log Number: T73388
Model:| XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

Run #1: Bandwidth, Output Power and Power spectral Density
Antenna gain used is for the internal antenna. The external antenna gain is lower (2.5dBi) and not used for MIMO modes.
Chainl | Chain2 | Chain3 | Coherent |Effective®
Antenna Gain (dBi): 3 3 Yes 6.0

Power settings for a single radio operating in the band

Frequency | Software | 26dBBW |  Measured Output Power" dBm Total Limi Max Power | Pass or
. imit (dBm) .
(MHz) | Setting | (MHZ) | chain1 | Chain2 | Chain3 | mw dBm W) Fai
5260 20.0 24.9 17.9 18.3 128.7 21.1 24.0 PASS
5300 20.0 25.8 18.7 17.8 134.3 21.3 24.0 0.134 PASS
5320 19.0 25.3 17.6 16.5 102.2 20.1 24.0 PASS
Frequency | 99%’ Total PSD? dBm/MHz Total PSD Limit Pass or
(MHz) BW Power | chan1 | Chain2 | Chan3 | mW/MHz | dBmiMHz | FcC | Rss210®| Fail
5260 17.2 21.1 5.3 5.7 7.1 8.5 11.0 11.0 PASS
5300 17.3 21.3 6.1 5.3 75 8.7 11.0 11.0 PASS
5320 17.2 20.1 5.2 4.0 5.8 7.7 11.0 11.0 PASS
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|7/}:E| liott EMC Test Data

An i@(mlwny
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Power settings for all four 802.11a channels being used in the band:

Output power measured on the center channel to demonstrate power control is available to set the power to a level low enough to comply
with limits when all four radios are operational in the band. Only power was measured - aggregation of PSD is not applicable as the
device cannot have more than one radio operating on a channel.

Frequency | Software | 26dBBW | Measured Output Power" dBm Total
(MHz) | Setting | (MHZ) | chain1 | Chain2 | Chain3 | mw dBm
5300 16.5 25.8 14.9 14.9 61.8 17.9 Limit P (W) Result
Total power in the band (four radios operational):|  247.2 23.9 24.0 0.247 PASS

Output power measured using a spectrum analyzer (see plots below for the high power measurements):

Note 1. [RBW=1MHz, VB=3 MHz, sample detector, power averaging on (transmitted signal was continuous) and power integration
over 50MHz.

Note 2: |Measured using the same analyzer settings used for output power.
For RSS-210 the limit for the 5150 - 5250 MHz band accounts for the antenna gain as the maximum eirp allowed is

Note 3: 10dBm/MHz. The limits are also corrected for instances where the highest measured value of the PSD exceeds the average
PSD (calculated from the measured power divided by the measured 99% bandwidth) by more than 3dB by the amount that
the measured value exceeds the average by more than 3dB.

Note 4. |99% Bandwidth measured in accordance with RSS GEN - RB > 1% of span and VB >=3xRB
For MIMO systems the total output power and total PSD are calculated form the sum of the powers of the individual chains
(in linear terms). The antenna gain used to determine the EIRP and limits for PSD/Output power depends on the operating

Note 5: mode of the MIMO device. If the signals on the non-coherent between the transmit chains then the gain used to determine

the limits is the highest gain of the individual chains and the EIRP is the sum of the products of gain and power on each
chain. If the signals are coherent then the effective antenna gain is the sum (in linear terms) of the gains for each chain and
the EIRP is the product of the effective aain and total power
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7/; Ell IOtt EMC Test Data

i@(unwny
Client; Xirrus Job Number: J71484

T-Log Number: T73388
Model:| XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

?E]]iﬂt[ 10.0-

5péctrum Analyzer Settings

F: 530000 MHz 5.0~
SPAM: 40,00 MHz

RE 1.000 MHz 0.0 -
WE 3.000 MHz
Detectar Sample
Atk 20

RL Offset 7,00
Sweep Time 50.0ms -10.0-
Ref Lul: 26,00DEM E

Pugr awg: 100 sweeps - -15.0-
Armp core: 0,0dE '
Bin size: 67 kHz

Highest P50 -20.0 -

£.27 dBmf1.000 MHz

-5.0-

-25.0-
99% Bandwidth
17,20 MHz -30.0-
Power Ohver Span 35,0 | o I ! ! il | :
EBOLF1d gy 5280.0 5285.0 S5290,0 5295.0 5300.0 53050 53100 5315.0 53200
1782 dEm Frequency (MHz)

99% Bandwidth, Power Ower Span and PSD

?E]]lﬂt[ 10.0-

Spéctrum Analyzer Settings

CF: 5200.00 MHz 2.0-
SPAM: 40,00 MHz

RE 1.000 MHz 0.0-
WE 3.000 MHz

Dretector Sarmple |
At 20 -5.0
RL Offset 7,00

Sweep Tirne S0.0ms -10.0-
Fef Lwl: 26 .00DEM E

Pugr awg: 100 sweeps - -15.0-

Arnp corr: 0,0dE
Bir size: BF kHz
Highest PSC -20.0-

£.11 dBrm,1.000 MHz

-25.0-
99% Bandwidth
17,24 MHz -30.0-
Poweer Oover Span -35.0-) | . . . . O | .
FIEFY 22800 S5E85.0 5290.0 5295.0 5300.0 5305.0 53100 53150 5320.0
1267 dEm Frequency (MHz)

999, Bandwidth, Power Crver Span and PSD
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EMC Test Data
An ﬂEqunwny
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4

Account Manager:

Susan Pelzl

Contact: Steve Smith

Standard:| FCC 15 E, RSS 210 Class:|N/A
Run #2: Peak Excursion Measurement
Device meets the requirement for the peak excursion
Freq Peak Excursion(dB) Freq Peak Excursion(dB) Freq Peak Excursion(dB)
(MHz) Value Limit (MHz) Value Limit (MHz) Value Limit
5180 13.0 5260 11.4 13.0 5500 13.0
5200 13.0 5300 11.7 13.0 5600 13.0
5240 13.0 5320 12.6 13.0 5700 13.0

Plots Showing Peak Excursion

Trace A: RBW = VBW = 3MHz, Peak hold
Trace B: RBW = 1 MHz, VBW = 3MHz, Integrated average power
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% Ell inOtt EMC Test Data

LB company
Client; Xirrus Job Number; J71484

T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Sampled (Plok 00 and Peak (Plok 1) Traces .
o EREL (R % Elliott

14.0 rH-
.’ "n Plob0
12.0 Plob1 |
10,0 —'{ Settings For plok O
L} _F: 5260.,00 MHz
3 &0 SPAN:40.00 MHz
= RE 1.000 MHz
£ 60 YE 3,000 MHz
LA T 'pﬂﬂ!—\h‘h Deteckar Sarmple
4.0 B A ik : ALt 30
b y RL Offset 7,00
2.0 il Sweep Time S0, 0ms
\ Ref Lyl 26.000BM
0.0 _I] k Pwir avg: 100 sweeps
' Amp core: 0,046
20 1 I i | | | H i Settings For plok 1
5252 5254 5256 5253 S2a0 S2e2 5264 5266 5263 CF: 5260.00 MUz
Frequency (MHz) SPAN:40.00 MHz
Peak. Excursion (Plat 1 - Plok 0} RE 1.000 MHz
15.0- VE 3,000 MHz
140 I Detector POS
|| ALt 30
12.0 RL Fffset 7,00
!m Sweep Time 20.0ms
10.0 %M "‘F":.#HH'{ Y . HH Ref Lvl:26,000EM
",H,l T I;I Amp corr: 0,0dB
3.0 MaxHold 20sweeps
1)
E 6.0 Peak PSD (Plok 0)
E 4.0 5.3 dBm/1.000
=0 Peak P50 (Plot 1)
15.7 dBm1.000
0.0
2.0 Maximum Peak
' Excursion (dB)
-4+.0 11.39
S50

I I I I I 1 I [
525e 5254 2236 2255 5260 526 2264 2266 2265 PASS

Frequency (MHz)

Peak Excursion Measurement 5260 MHz, Chain &

T73388 (RF Port Measurements).xIs 802.11a 5250-5350 Dual Chain Page 55 of 104



ZElliott

EMC Test Data

SEET company
Client; Xirrus Job Number; J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard:| FCC 15 E, RSS 210 Class:|N/A

Amplitude

Amplitude

Sampled (Plok 00 and Peak (Plok 1) Traces
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L
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2252
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I I I I 1 11
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1 1
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1z2.0

10.0-

i

Iilw
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-4.0
=0y
5252

I I I 1 I 11
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Frequency (MHz)

I I
5254 5256

Peak Excursion Measurement 5260 MHz, Chain C

% Flliott

o
o
Settings For plot 0

CF: 5260,00 MHz
SPAN: 40,00 MHz
RE 1.000 MHz

YE 3.000 MHz
Detector Sample
Atk 30

RL Offset 7.00
Sweep Time 50,0ms
Ref Lvl 18,000DEM
Pwir avg: 100 sweeps
Amp core: 0,046

Plak 0
Plak 1

Settings For plak 1

CF: 5260,00 MHz
SPAMN:40,00 MHz
RE 1.000 MHz

VE 3.000 MHz
Detectar POS

AkE 30

RL Offset 7,00
Sweep Time S0.0ms
Ref Lvl: 15, 00D6M
amp corr: 0,006
MaxHaold 20sweeps

Peak P30 (Plok 00
5.7 dBmy1.000

Peak PSD (Plok 1)
15.5 dBrmy'1.000

Maximum Peak
Excursion (dB)

11.24
PASS
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% Ell inOtt EMC Test Data

LB company
Client; Xirrus Job Number; J71484

T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Sampled (Plok 00 and Peak (Plok 1) Traces

#Elliott
16.0 Hrs TS
T AT AT T *H"'m"h Plobn [~
14.0-mh Plot 1 |
12.0 1‘ Settings For plok 0
ity X _F: 5300,00 MHz
s 100 SPAN: 40,00 MHz
= RE 1.000 MHz
£ &0 YE 3.000 MHz
Detectar Sample
6.0 =F N AEE 30
et M LM in Py RL Offset 7.00
4.0 B Sweep Time 50,0ms
H Reef Lyvl: 26, 0006M
=0 4 'i'{ Pwr avg: 100 sweeps
' r &rmp corr: 0.0dE
0.a- i i i H i i i . Settings For plak 1
S2oz2 5204 5296 5293 5300 5302 5304 5306 5303
CF: 5300,00 MHz
Frequency (MHz) SPAN:+0.00 MHz
Peak. Excursion (Plak 1 - Plok 0) RE 1.000 MHz
15.0- VE 3,000 MHz
14.0 Detector POS
AEE 30

RL Offset 7,00

1z2.0
'Juh.. Sweep Time S0.0ms
10.0 -7 B it N%*ﬁmwﬁﬂq = =W.a Ref Lvli26, 00DEM
r[ '#F wﬂﬂﬂ i "‘._ Amp corr: 0,008

v
3.0 MaxHold 20sweeps
15}
E 6.0 Peak PSD (Plok 0)
E 4.0 6.1  dBmf1.000
210 Peak PSD (Plok 1)
16.3 dBm1.000
0.0
2.0 Maximum Peak
' Excursion (dB)
';-g 11.71
- U=y | | 1 1 1 1 1 11
529z 5294 5296 5203 5300 5302 5304 5306 5303 PASS

Frequency (MHz)

Peak Excursion Measurement 5300 MHz, Chain &
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% Ell inOtt EMC Test Data

LB company
Client; Xirrus Job Number; J71484

T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Sampled (Plok 0% and Peak (Plok 1) Traces

16.0- @ 11
LA elhott
14.0 wdlhd W
i H"I Plot 0 e
A
12.0 Tli. Plat1 [
10.0 d Settings For plot 0
a CF: 5300,00 MHz
5 80 SPAN:40.00 MHz
a RE 1.000 MHz
£ 80 WE 3.000 MHz
Il.“",r.w-*m.rf‘--l..ﬁ_ o Detector Sample
4.0~ A sctisls Att 30
Ly W RL Offset 7.00
z.0-H Sweep Time 50.0ms
J h{ Ref Lvl:26,0006M
0.0 L Pwr avg: 100 sweeps
' | amp corr: 0.0dE
200 I I i 1 | | 1 e Settings For plok 1
520z 5204 5205 5293 5200 530z 5204 5306 5205 5 EEEEL e e
Frequency (MHz) SPAN:40.00 MHz
Peak Excursion (Plak 1 - Plok O3 RE 1.000 MHz
15.0- VE 3.000 MHz
14.0 Detector POS
' At 30
12.0 RL Cffset 7,00
Sweep Time S0.0ms
10.0 Muww&‘ I VRN S Mt sy STNILEr Ref Lvl:26, 00DEM
rl'l,“J Amp corr: 0.0dB
g.0 MaxHold 20sweeps
1)
E 6.0 Peak PSD (Plok 0)
E 4.0 5.3 dBm/1.000
210 Peak PSD (Plot 1)
15.7 dBm1.000
0.0
2.0 Mazimum Peak
' Excursion (dB)
';-g 11.06
= | | 1 1 1 1 1 11
5292 5294 5296 5295 5300 5302 5304 5306 5305 PASS

Frequency (MHz)

Peak Excursion Measurement 5300 MHz, Chain C
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% Ell inOtt EMC Test Data

LB company
Client; Xirrus Job Number; J71484

T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Sampled (Plok 0% and Peak (Plok 1) Traces
16.0- 17113
\l.ﬂw’\ MF'L s J! A @ b IOtt
14.0 mes bl =X - vy i e
M Plat 0
1.0y Plot 1l [
10.0 I Settings For plot 0
L CF: 5320.00 MHz
5 80 SPAN:40.00 MHz
a RE 1.000 MHz
£ 60 VB 3.000 MHz
N L g1 LA EYRY Detector Sample
4.0 M el '#\ h._‘\.ﬂ = ‘l."‘l"lﬂm-“mm Ak 30
d "nL RL Cffset 7.00
2.0 Sweep Time 50.0ms
Ref Lvl:15.00DEM
0.0 Pwr avg: 100 sweeps
' ’| armp corr: 0.0dE
200 I I i 1 | | 1 e Settings For plok 1
531z 5314 531G 5318 5320 5322 Saz24 53z26 5328 CF: 5320.00 Miz
Frequency (MHz) SPAN:40.00 MHz
Peak Excursion (Plat 1 - Phok 0) RE 1.000 MHz
15.0- VE 3.000 MHz
14.0 Detector POS
' Att 30
12.0 RL Cffset 7,00
L Sweep Time S0.0ms
- F - Ref Lvli 18, 00DEM
e F"n’ i WWH.# Y wﬁi MM\‘H‘"‘ Amp corr: 0.0dE
a.0 MaxHold 20sweeps
1)
E 6.0 Peak P30 (Plok 00
E‘ 4.0 5.2 dBmy1.000
=0 Peak PSD (Plok 1)
15.7 dBmy'1.000
0.0
20 Maximum Peak
' Excursion (dB)
4.0 11.28
-0

I I 1 I 1 1 I 11
5312 523514 2316 59318 5320 9322 2324 5326 5328 S

Frequency (MHz)

Peak Excursion Measurement 5320 MHz - Dual Chain &
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EMC Test Data

SEET company
Client; Xirrus Job Number; J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard:| FCC 15 E, RSS 210 Class:|N/A

Amplitude

Amplitude
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Peak Excursion Measurement 5320 MHz - Dual Chain C

ZFElliott

o
o
Settings For plot 0

CF: 5320.00 MHz
SPAM:40.00 MHz
RE 1.000 MHz

VB 3.000 MHz
Detectar Sample
Akt 50

RL Offset 7.00
Sweep Time 50.0ms
Ref Lvl 18,000DEM
Pwr avg: 100 sweeps
amp corr: 0.0dE

Plat 0
Plak 1

Settings For plok 1

CF: 5320.00 MHz
SPAM: 40,00 MHz
RE 1.000 MHz

VE 3.000 MHz
Detectar POS

AkE 30

RL OFfset 7,00
Sweep Time S0.0ms
Ref Lvl: 15,0008M
amp corr: 0,006
MaxHold 20sweeps

Peak PSD (Plok 0)
4.0 dBmy1.000

Peak P30 (Plok 1)
16.0 dBm1.000

Maximum Peak
Excursion (dB)

12.61
PASS
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Client; Xirrus

EMC Test Data

Job Number: J71484

T-Log Number: T73388

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

RSS-210 (LELAN) and FCC 15.407(UNII)

Antenna Port Measurements
Power, PSD, Peak Excursion, Bandwidth and Spurious Emissions

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
" specification listed above.

Date of Test: 11/10 and 11/2008
Test Engineer: Mehran Birgani
Test Location: SV OATS #1

Config. Used: AC powered
Config Change: Direct connection
EUT Voltage: PoE

General Test Configuration
When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the spectrum
analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements are corrected to
allow for the external attenuators and cables used.

Ambient Conditions: Temperature: 15-36 °C
Rel. Humidity: 10-60 %
Summary of Results
Run # Mode Test Performed Limit Pass / Falil Result / Margin
1| n2oMmHz Power, 5250-5350MHz 15.407@) (1), ) | Pass SIUYSIELIEE AYIClE
4x radio: 23.5 dBm
1 n20MHz PSD, 5250-5350MHz 15.407(a) (1), (2) Pass 8.2 dBm/MHz
1 n20MHz 99% Bandwidth RSS 210 18.4 MHz
Single radio: 20.4 dBm
1 n40MHz Power, 5250-5350MHz 15.407(a) (1), (2) Pass ox radio: 21.9 dBm
1 n40MHz PSD, 5250-5350MHz 15.407(a) (1), (2) Pass 4.4 dBm/MHz
1 n40MHz 99% Bandwidth RSS 210 - 36.9 MHz
2 n20 & n40 Peak Excursion Envelope 15.407(a) (6) Pass 12.97 dB
3 n20 & n40 Antenna Conducted Spurious 15.407(b) Pass < -27dBm/MHz eirp

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T73388 (RF Port Measurements).xls
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An i@(unwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73388

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

Run #1: Bandwidth, Output Power and Power spectral Density

Antenna gain used is for the internal antenna. The external antenna gain is lower (2.5dBi) and not used for MIMO modes.

Chainl | Chain2 | Chain3 | Coherent |Effective®
Antenna Gain (dBi): 3 3 No 3.0
Power settings for a single radio operating in the band
Frequency | Software | 26dBBW |  Measured Output Power" dBm Total Limi Max Power| Pass or
. imit (dBm) .
(MHz) | Setting | (MHZ) | chain1 | Chain2 | Chain3 | mw dBm (W) Fai
5260 20.0 23.0 175 18.3 123.8 20.9 24.0 PASS
5300 20.0 24.3 18.0 17.4 118.0 20.7 24.0 0.124 PASS
5320 18.5 22.1 16.4 15.7 80.8 19.1 24.0 PASS
5270 20.0 44.0 17.1 17.6 108.8 20.4 24.0 0.109 PASS
5310 16.5 41.6 13.8 13.5 46.4 16.7 24.0 PASS
Frequency| 99%' Total PSD? dBm/MHz Total PSD Limit Pass or
(MHz) BW Power | chain1 | Chain2 | Chain3 | mw/MHz | dBmMHz | FCC | pego1g®|  FA
5260 18.4 20.9 4.9 5.5 6.6 8.2 11.0 11.0 PASS
5280 18.4 20.7 5.4 4.7 6.4 8.1 11.0 11.0 PASS
5320 18.4 19.1 3.8 3.0 4.4 6.4 11.0 11.0 PASS
5270 36.9 20.4 1.1 1.7 2.8 4.4 11.0 11.0 PASS
5310 36.9 16.7 -2.2 -2.4 1.2 0.7 11.0 11.0 PASS

Output power measured using a spectrum analyzer (see plots below for the high power measurements):

Note 1: RBW=1MHz, VB=3 MHz, sample detector, power averaging on (transmitted signal was continuous) and power integration
over 40MHz (20MHz mode) and 80MHz (40MHz mode)

Note 2: Measured using the same analyzer settings used for output power.

For RSS-210 the limit for the 5250 - 5350 MHz band accounts for the antenna gain as the maximum eirp allowed is
11dBm/MHz. The limits are also corrected for instances where the highest measured value of the PSD exceeds the
average PSD (calculated from the measured power divided by the measured 99% bandwidth) by more than 3dB by the

amount that the measured value exceeds the average by more than 3dB.
Note 4. 99% Bandwidth measured in accordance with RSS GEN - RB > 1% of span and VB >=3xRB

For MIMO systems the total output power and total PSD are calculated form the sum of the powers of the individual chains
(in linear terms). The antenna gain used to determine the EIRP and limits for PSD/Output power depends on the operating
mode of the MIMO device. If the signals on the non-coherent between the transmit chains then the gain used to
determine the limits is the highest gain of the individual chains and the EIRP is the sum of the products of gain and power
on each chain. If the signals are coherent then the effective antenna gain is the sum (in linear terms) of the gains for each
chain and the EIRP is the product of the effective aain and total nower

Note 3:

Note 5:

T73388 (RF Port Measurements).xls 802.11n 5250 - 5350 Page 62 of 104



ZElliott

EMC Test Data

i@(unwny
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Plots showing power/PSD measurements and 26dB bandwidth measurements at the high power setting

Elhott

ZF: 526000 MHz
SPAR:40.00 MHz
RE 1.000 MHz

WE 2.000 MHz
Detactor Sarnple
ALk 20

RL ffzet 7,00
Sweep Tirne 50.0ms
Ref Lvl: 12.000EM
Pwor awgi 100 sweeps
Arnp corr: 0.0dE
Ein size: 67 kHz
Highest PS0

99%6 Bandwidth
12,44 MHz

Povger Crrer Span
EF 200

1228 dEm

Spéctrum Analyzer Settings
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CF: 5260.00 MHz
SPAM:40,00 MHz
RE 1.000 MHz

WE 2.000 MHz
Detector Sample
ALk 20

RL CH=et 7,00
Sweep Tirne 50.0ms
Ref Lvl: 12.000EM
Prwyr awg: 100 sweeps
Arnp corr: 0.0dE
Ein size: 67 kHz
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99%6 Bandwidth
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EEFE
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JYET company

Client; Xirrus Job Number: J71484

T-Log Number: T73388

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15 E, RSS 210 Class: N/A
5.0- . Analyzer Settings
0.- HPSSE64E
' _F: 5300,000 MHz
5.0~ SPAMN:40.000 MHz
RE 100 kHz
-10.0- VB 300 kHz
ey Detector POS
3 -15.0- ALE 30
= RL Offset 7,00
£ -20.0- Sween Time 50.0ms
50— Ref Lvl:15.0006M
~0.0- Comments
-35.0- Z6dE BwW: 24,267 MHz
g0z, 11n 20
-40.0- Dual chain &

1 1 1 1 1 1 1 1 1
5280 5285 S5z2a0 52A5 5300 5305 5310 5315 5320
Frequency (MHz)

Cursor 1 5312.1333  3.83 =i & Delta Freq. 24.267 E]]i
Cursorz  s2e7.8e67 2217 =B |polta amplitude 26,00 Ott

;'-‘«r‘lal'g.rzer Settings

HP3564E

CF: 5270.000 MHz
SPAM:B0.000 MHz
RE 100 kHz

VB 300 kHz
Detectar POS

Akt 30

RL Offset 7.00
Sweep Time 50,0ms
Ref Lvwl: 18, 00DEM

Amplitude

Camrments

26dE BwW: 44,000 MHz
S0z, 11n 40
Dual chain C

-43.0-, | I | I 1 | | 1
5230 5240 5250 G260 5270 5280 5290 5300 5310
Frequency (MHz)

Cursor 1 szoteo00  1.00  epd— & Delta Freq. <4.000 E]]i
Cusorz  sza7.6000 25,00 Bl B |paita ampiitude 26,00 Ott
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JYET company

Client; Xirrus

Job Number: J71484

Model: XN4

T-Log Number: T73388
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard:

FCC 15 E, RSS 210

Class: N/A

“~Elliott

ZF: 5270.00 MHz
SPAM: 0,00 MHz
EE 1.000 MHz

WE 3.000 MHz
Cratector Sarmple
Atk 20

RL Offset 7,00
Sweep Tirne 50.0ms
Ref Lwl: 12,00DEM
Pwir awg: 100 sweeps
Arnp corr: 0.0dE
Ein =ize: 133 kHz
Highest PSCx

9995 Bandwidth
26,74 MHz

Poveer Crorar Span
EF TR

17.62  dEm

Spéctrum Analyzer Settings

dBrm

1,70 dBrnf1.000 MHz

5.0-

0.0-

-5.0-
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-30.0-

-40.0-) I 1 I 1 l I l I
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Frequency (MHz)

Q0% Bandwidth, Power Owver Span and PSD - 802,110 40 chain ©

‘“~Elliott

ZF: 270,00 MHz
SPAM: 80,00 MHz
EE 1.000 MHz

WE 2.000 MHz
Detectar Sample
Atk 20

RL CH=et 7,00
Sweep Tirne 50.0ms
Ref Lwl: 12,00DEM
Pwir avg: 100 sweeps
Arnp corr: 0.0dE
Ein =ize: 133 kHz
Highest PSD

9995 Bandwidth
26,87 MHz

Poveer Crorar Span
E1.793

17.14 dEm

5péctrum Analyzer Settings

dBm

105 dBrgl.000 MHz
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0.0-

-5.0-

-10.0-

-15.0-

-20.0-
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-40.0-) I 1 I 1 l I l I
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Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Power settings for all four n20 channels and both n40 channels being used in the band:
The device adjusts output power downwards if mutliple radios operate in the same band to maintain compliance with the total power limit
for the band. Measuremetns were made at the lowest required power setting (i.e. all non-overlaping channels in the band occupied) to

verify the device has the dynamic range to do this.

Frequency | Software | 26dBBW |  Measured Output Power" dBm Total
(MHz) | Seting | (MHZ) | chaini | Chain2 | Chain3 | mw dBm
5300 17.0 24.3 14.6 14.4 56.4 17.5 Limit P (W) Result
Total power in the band (four radios operational in n20MHz mode):|  225.5 23.5 24.0 0.226 PASS
Frequency | Software | 26dBBW | Measured Output Power" dBm Total
(MHz) | Seting | (MHZ) | chaini | Chain2 | Chain3 | mw dBm
5270 20.0 44.0 17.1 17.6 108.8 20.4
5310 16.5 41.6 13.8 13.5 46.4 16.7 Limit P (W) Result
Total power in the band (two radios operational in n40MHz mode):|  155.2 21.9 24.0 0.155 PASS

Output power measured using a spectrum analyzer (see plots below for the high power measurements):

determine the limits is the highest gain of the individual chains and the EIRP is the sum of the products of gain and power
on each chain. If the signals are coherent then the effective antenna gain is the sum (in linear terms) of the gains for each

chain and the EIRP is the product of the effective aain and total power

Note 1: RBW=1MHz, VB=3 MHz, sample detector, power averaging on (transmitted signal was continuous) and power integration
over 40MHz (20MHz mode) and 80MHz (40MHz mode)

Note 2: Measured using the same analyzer settings used for output power.
For RSS-210 the limit for the 5250 - 5350 MHz band accounts for the antenna gain as the maximum eirp allowed is

Note 3: 11dBm/MHz. The limits are also corrected for instances where the highest measured value of the PSD exceeds the
average PSD (calculated from the measured power divided by the measured 99% bandwidth) by more than 3dB by the
amount that the measured value exceeds the average by more than 3dB.

Note 4: 99% Bandwidth measured in accordance with RSS GEN - RB > 1% of span and VB >=3xRB
For MIMO systems the total output power and total PSD are calculated form the sum of the powers of the individual chains
(in linear terms). The antenna gain used to determine the EIRP and limits for PSD/Output power depends on the operating

Note 5: mode of the MIMO device. If the signals on the non-coherent between the transmit chains then the gain used to
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Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Run #2: Peak Excursion Measurement

Device meets the requirement for the peak excursion

Freq Mode/ Peak Excursion(dB) Mode/ Peak Excursion(dB)
(MHz) Chain Value Limit Chain Value Limit
5260 n20 A 11.2 13.0 n20 C 11.2 13.0
5280 n20 A 11.3 13.0 n20 C 114 13.0
5320 n20 A 11.9 13.0 n20 C 11.3 13.0
5270 n40 A 12.6 13.0 n40 A 12.9 13.0
5310 n40 A 12.8 13.0 n40 C 12.97 13.0

Plots Showing Peak Excursion

Trace A: RBW = VBW = 3MHz, Peak hold; Trace B: RBW = 1 MHz, VBW = 3MHz, Integrated average power
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Peak Excursion Measurement 5310 MHz - 80z.11n40, chain Z

#Z Elliott
~

Settings For plak O

CF: 5310.,00 MHz
SPAM:S0.00 MHz
RE 1.000 MH=

WE 3.000 MH=z
Detector Sample
AEE 30

RL OFfset 7.00
Sweesp Time 50.0ms
Ref Lwli 15.00DEM
Pwir avg: 100 sweeps
Amp corr: O.0dBE

Plot O
Plot 1

Settings For plok 1

CF: 5510.00 MHz
SPAMN:S0,.00 MHz
RE 1.000 MH=z

WE 3.000 MH=z
Detectar POS

ALE S0

RL OFfset 7.00
Swesp Time S0.0ms
Fef Lvl: 18, 00DEM
Amp corr: O,0dB
MaxHold Z0sweesps

Peak PSD (Plok 0)
-=.4 dErmny 1,000

Peak PSD (Plok 17
3.5 dEmy'1.000

Maxinmum Peak
Excursion (dB)

1297
PASS
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Client; Xirrus Job Number:|J71484

T-Log Number: T73388

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

Run #3: Out Of Band Spurious Emissions - Antenna Conducted

MIMO Devices: Antenna gain used is the effective gain calculated in the power section of this data sheet. The plots were obtained for
each chain individually and the limit was adjusted to account for all chains transmitting simultaneously

Number of transmit chains: 2
Maximum Antenna Gain: 3.0 dBi
Spurious Limit: -27.0 dBm/MHz eirp
Adjustment for 2 chains: -3.0 dB adjustment for multiple chains.

-33.0 dBm/MHz  Average Limit (RB=1MHz, VB=10Hz)

Limit Used On Plots "**: o
it Ssed Ln FIots -13.0 dBm/MHz  Peak Limit (RB=VB=1MHz)

The -27dBm/MHz limit is an eirp limit. The limit for antenna port conducted measurements is adjusted to take into
consideration the maximum antenna gain (limit = -27dBm - antenna gain). Radiated field strength measurements for signals
more than 50MHz from the bands and that are close to the limit are made to determine compliance as the antenna gain is not
known at these frequencies.

Note 2: |All spurious signals below 1GHz are measured during digital device radiated emissions test.

Note 3. |Signals within 10MHz of the 5.725 or 5.825 Band edge are subject to a limit of -17dBm EIRP

Note 4: |If the device is for outdoor use then the -27dBm eirp limit also applies in the 5150 - 5250 MHz band.

Note 5. |Signals that fall in the restricted bands of 15.205 are subject to the limit of 15.209.

Note 1:
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Client: Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210 Class: | N/A

Plots Showing Out-Of-Band Emissions (RBW=VBW=1MHz) on Each Chain

802.11n 20MHz, 5260 MHz, Low channel, 5250 - 5350 MHz Band with power setting of 20dBm.
20dB attenuation pad at front of analyzer and 20dB attenuation at software level.

Peak Measurment (RE = VE = 1MHz) with Average limit sk 5260 MHz - 802.11n 20 mode
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Client; Xirrus

Job Number: J71484

T-Log Number: T73388

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

802.11n 20MHz, 5300 MHz, Center channel, 5250 - 5350 MHz Band with power setting of 20dBm.
20dB attenuation pad at front of analyzer and 20dB attenuation at software level.

Peak Measurment (RE = YE = 1MHz) with Average limit ak 5300 MHz - 202,110 20 mode
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20dB attenuation pad at front of analyzer and 0dB attenuation at software level to reduce the noise floor.
Peak Measurment (RE = vE = 1MHz) with Average limit at 5300 MHz - 302,110 20 mode
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Client: Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210 Class: | N/A

802.11n 20MHz, 5320 MHz, High channel, 5250 - 5350 MHz Band with power setting of 20dBm.
Compliance with the radiated limits for the restricted band immediately above 5350MHz is demonstrated through the radiated emissions
tests.

20dB attenuation pad at front of analyzer and 20dB attenuation at software level.

Peak Measurment (RE = YE = 1MHz) with Average limit ak 5320 MHz - 202,110 20 mode
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20dB attenuation pad at front of analyzer and 0dB attenuation at software level to reduce the noise floor.

Peak Measurment (RE = vE = 1MHz) with Average limit at 5320 MHz - 302.11n 20 mode
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Client: Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210 Class: | N/A

802.11n 40MHz, 5270 MHz, Low channel, 5250 - 5350 MHz Band with power setting of 20dBm.
20dB attenuation pad at front of analyzer and 20dB attenuation at software level.

Peak Measurment (RE = YE = 1MHz) with Average limit ak 5270 MHz - 202,110 40 mode
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20dB attenuation pad at front of analyzer and 0dB attenuation at software level to reduce the noise floor.

Peak Measurment (RE = vE = 1MHz) with Average limit at 5270 MHz - 302,110 40 mode
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|7/}:E| liott EMC Test Data

An i@(mlwny
Client: Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210

Class: N/A

802.11n 40MHz, 5310 MHz, High channel, 5250 - 5350 MHz Band with power setting of 20dBm.
Compliance with the radiated limits for the restricted band immediately above 5350MHz is demonstrated through the radiated emissions

tests.
20dB attenuation pad at front of analyzer and 20dB attenuation at software level.

Peak Measurment (RE = YB = 1MHz) with Average limit ak 5310 MHz - 302,110 40 mode

20.0-

10.0-

=
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-10.0-

-20.0-

Amplitude (dBm)

-30.0-

-40.0 -

= T
30 1000 2000 3000 4000 S000 &000 Foao S000 Q000 10000
Frequency (MHz)

20dB attenuation pad at front of analyzer and 0dB attenuation at software level to reduce the noise floor.

Peak Measurment (RE = w6 = 1MHz) with Awverage limit akt 5310 MHz - 02,110 40 mode
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|7/;E| liott EMC Test Data

An ﬂEqunwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73388

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

RSS-210 (LELAN) and FCC 15.407(UNII)

Antenna Port Measurements
Power, PSD, Peak Excursion, Bandwidth and Spurious Emissions

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
" specification listed above.

Date of Test: 11/6/2008 Config. Used: -
Test Engineer: Mehran Birgani Config Change: Direct connection
Test Location: SV OATS #2 EUT Voltage: 120V/60Hz

General Test Configuration
When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the spectrum
analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements are corrected to
allow for the external attenuators and cables used.

Ambient Conditions: Temperature: 15-35 °C
Rel. Humidity: 10-60 %

Summary of Results

Run # Test Performed Limit Pass / Fall Result / Margin
1 Power, 5470 - 5725MHz 15.407(a) (1), (2) Pass Single radio: 19.0 dBm
1 PSD, 5470 - 5725MHz 15.407(a) (1), (2) Pass 7.8 dBm/MHz
1 26dB Bandwidth 15.407 Pass 23.1 MHz
1 99% Bandwidth RSS 210 - 17.4 MHz
2 Peak Excursion Envelope 15.407(a) (6) Pass 11.9dB

Antenna Conducted All emissions below the

3 Out of Band Spurious 15.407(b) Pass -27dBm/MHz limit

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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7 Elliott

EMC Test Data

An i@(mlwny
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Run #1: Bandwidth, Output Power and Power spectral Density
Antenna gain used is for the internal antenna. The external antenna gain is lower (2.5dBi) and not used for MIMO modes.

Antenna Gain (dBi): 3.0
Power settings for a single radio operating in the band
Frequency | Software Bandwidth Output Power" dBm Power PSD? dBm/MHz Result
(MHz) Setting 2608 99%" | Measured |  Limit (Watts) | Measured | FCC Limit | RSS Limit®
5500 20.0 23.1 17.3 19.0 24.0 0.079 6.5 11.0 11.0 Pass
5700 20.0 22.5 17.4 17.7 24.0 0.059 5.2 11.0 11.0 Pass

Power settings for all four radios operating in the band:
Evaluation of total output power with all fiour radios operating in the band is covered by test data log T77249.

Output power measured using a spectrum analyzer (see plots below):

Note 1: RBW=1MHz, VB=3 MHz, sample detector, power averaging on (transmitted signal was continuous) and power integration
over 40 MHz

Note 2: Measured using the same analyzer settings used for output power.
For RSS-210 the limit for the 5150 - 5250 MHz band accounts for the antenna gain as the maximum eirp allowed is

Note 3: 10dBm/MHz. The limits are also corrected for instances where the highest measured value of the PSD exceeds the
average PSD (calculated from the measured power divided by the measured 99% bandwidth) by more than 3dB by the
amount that the measured value exceeds the average by more than 3dB.

Note 4: 99% Bandwidth measured in accordance with RSS GEN - RB > 1% of span and VB >=3xRB
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7./; Ell IOtt EMC Test Data

i@(mlwny
Client; Xirrus Job Number: J71484

T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith

Standard:|FCC 15 E, RSS 210 Class: N/A
10.0- Analyzer Settings
5.0- HFE564E
' CF: 5500,000 MHz
0.0 - SPAN:40.000 MHz
RE 100 kHz
-5.0- WE 300 kHz
ey Detectar POS
3 -10.0- AL 20
=1 RL Offset 7,00
E-15.0- Sweep Time 50.0ms
0.0~ Ref Lvl:11.80D6M
2.0 Comments
-30,0- Z6dB BV 23,133 MHz
Setting: 20.0dEm
-35.0-

1 1 1 1 1 1 1 1 1
5480 5485 5400 5405 5500 5505 5510 5515 5520
Frequency (MHz)

Cursor 1 S512.4667 6.47 =i & Delta Freq. 23.133 E]]i
Cursorz  5489,3333  -19.53 |8 |pelta amplitude 26,00 Ott

?E]]lﬂt[ 10.0-

Spéctrum Analyzer Settings

F: 550000 MHz =.0-
SPAM: 40,00 MHz

RE 1.000 MHz 0.0 -
WE 3.000 MHz

Detectar Sarnple |
Al 30 -2.0
RL Offset 7,00

Swweep Tirne S0.0ms -10,0-

Ref Lwl: 12,00DEM
Pugr awg: 100 sweeps - -15.0-
Amp corrs 0,0dE

Ein =ize: 67 kHz

Highest P50 -20.0 -

£.47 dBrmyf1.000 MHz

Brni

-25.0-
99%% Bandwidth
17.30 MHz -30.0-
Power Corer Span -35.0- | | | | | . . ]
S0LIBE oy 2450.0  S5485.0 54900 54950 5500.0 55053.0 355100 55150 55320.0
19.04 dEm Frequency (MHzZ)

99% Bandwidth, Power Ower Span and PSD
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7./; Ell IOtt EMC Test Data

i@(mlwny
Client; Xirrus Job Number: J71484

T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith

Standard: FCC 15 E, RSS 210 Class: N/A
10.0- Analyzer Settings
5.0- HPESE4E
CF: 5700,000 MHz
0.0 SPAM: 40,000 MHz
oo RE 100 kHz
! VB 300 kHz
o -10,0- Detectar POS
E: Att 20
& -15.0- RL Offset 7.00
.:E.; 2000 Sweep Time 50,0ms
' Ref Lvl:11.80D6M
-25.0-
-30.0 - Comments
-35.0- 26dE BW: 22,5335 MHz
Setting: 20,.0dEm
-40.0-,

1 1 1 1 1 1 1 1
Se80 B85 Sa90 5505 5700 5705 5710 5715 5720
Frequency (MHz)

Cursor 1 S710.8667 5.97  l—] & Delta Freq. 22.533 E]]i
Cursorz  sess.3a3s 20,03 @l B |paita ampitude 26,00 Ott

Elhott 10.0-

Spéctrum Analyzer Settings

CF: 570000 MHz 2.0-
SPAM:40,00 MHz

RE 1.000 MHz 00—
WE 2.000 MHz

Cetectar Sample |
At 30 =0
RL ffzet 7,00

Sweep Time S0.0rms -10.0-

Ref Lvl: 12 S0DEM
Pwar avg: 100 sweeps - -15.0-
Amp corr: 0.0dE

Ein size: 67 kHz

Highest P50 -20.0 -

£.19 dBmf1.000 MHz

Brn

-25.0-
99% Bandwidth
17.37 MHz -30.0 -
Powver Crrer Span -35.0- ! | | | | . . i
9484y 56800 56350 5690.0 55953.0 5700.0 57050 57100 57150 S5720.0
1774 dBm Frequency (MHz)

29%., Bandwidth, Power Ower Span and PSD
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% Ell inOtt EMC Test Data

LB company
Client; Xirrus Job Number; J71484

T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210 Class: | N/A

Run #2: Peak Excursion Measurement

Device meets the requirement for the peak excursion
Freq Peak Excursion(dB)

(MHz) Value Limit
5500 11.3 13.0
5700 11.9 13.0

Plots Showing Peak Excursion
Trace A: RBW = VBW = 3MHz, Peak hold
Trace B: RBW =1 MHz, VBW = 3MHz, Integrated average power

Sampled (Plot 0) and Peak (Plok 1) Traces -
I 7 Elliott

18.0- _.LL
16.0 - _&2
AT I i L Platn [
{1
14.0 i/ \ Plat 1 [
12.0-L4 o Settings Far plat 0
w H CF: 5500,00 MHz
R SPAMN:40.00 MHz
= RE 1.000 MHz
£ 8o WE 3,000 MHz
Detector Sample
6.0 " T M Ak 30
T kbod MTTTY Al RL Offset 7.00
4.0 A Sweep Time 50.0ms
} i Ref Lvl: 18, 0008M
=.0 FPwar avd: 100 swesps
' Amp corr: 0.0dBE
nD.o-=0 1 1 1 1 1 | | H Settings For plak 1
40z 5494 5406 5493 5500 5502 5504 5505 508 CF: S500.00 M=
Frequency (MHz) SPAN:40.00 MHz
Peak Excursion (Plak 1 - Plok 07 RE 1.000 MHz
15.0— YE 3,000 MHz
14.0 Il Detector POS
|| ALE 30
12.0 RL COffset 7.00
p Time 50.0ms
10.0 Picheoc ot s ,ﬁmv !1*. Ref Lvl: 15.0006M
i1 ¥ il Armp corr: 0.0dE
3.0 MaxHold Z0sweeps
[ k)
S &0 Peak PSD (Flok 0)
2 4.0 6.5  dBmy1.000
L=n
Z.0 Pealk PSD (Plok 1)
16,5  dBmy1.000
0.0
.0 Maximum Peak
' Excursion (dB)
-4.0 11.34
S50 1 1 1 1 1 1 1 [ PASS
40z Sq09q 5496 5498 SS00 0 5502 5504 SE06 S50g

Frequency (MHz)

Peak Excursion Measurement 5500 MHz - Single chain &
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% Ell inOtt EMC Test Data

LB company
Client; Xirrus Job Number; J71484

T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith

Standard:| FCC 15 E, RSS 210 Class:|N/A
Sampled (Plok 0 and Peak (Plok 1) Traces
ZElliott
16.0
oLy Hm;..‘lw‘rwwwuhm,m* AL L PotD [
' A Plak 1 P
12.0 i 'ﬁ[ Settings For plok 0
o ID.D—JH CF: 500,00 MHz
! SPAN: 40,00 MHz
= 4.0 RE 1.000 MHz
E YE 3.000 MHz
6.0 i Deteckor Sample
e ey A8 HE LT TR T K ALk 30
40T w"i‘-#?"' TG RL Offset 7,00
"'-,‘ Sweep Time 50.0ms
2.0 1 Ref Lyvl: 18.50DEM
Pwr avg: 100 sweeps
0.0 Amp corr: 0.0dE
-2.0-" i H i H H i H P Settings For plat 1
Sao2 S04 S595 Snog 5700 570z 5704 5705 5703 CF: S700.00 MHz
Frequency (MHz) SPAN:40.00 MHz
Peak Excursion (Plok 1 - Plok 03 RE 1.000 MHz
15.0- VE 3.000 MHz
14.0 Detectar POS
AkE 30
12.0 4 EL OFFS_?_t ?g% 0
N . weep Time 50.0ms
10.0 !]QJ&MK#W\ EC Y el Ref Lvl: 18.00DEM
amp corr: 0,046
2.0 MaxHold 20sweeps
b}
E 5.0 Peak PSD (Plok 0}
EL 4.0 5.2 dBm/1.000
20 Peak PSD (Flok 1)
16.5 dBmf1.000
0.0
20 Maximum Peak
' Excursion (dB)
-4.0 11.94
500 1 PASS

1 1 1 1 1 1 1
Soo2 5094 5606 So9g 5700 5702 5704 5706 570g
Frequency (MHz)

Peak Excursion Measurement 5700 MHz - Single chain &
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EMC Test Data

An i@(unwny
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Limit Used On Plots

Run #3: Out Of Band Spurious Emissions - Antenna Conducted

MIMO Devices: As the output power setting for the single chain mode is higher than the setting for dual chain, and by adjusting the limit
for out of band spurious emissions to account for dual chain operation, the plots below cover both single- and dual chain operation.

Number of transmit chains:
Maximum Antenna Gain:
Spurious Limit;
Adjustment for 2 chains:

2
3.0 dBi
-27.0 dBm/MHz eirp

-6.0 dB adjustment for multiple chains and coherency between chains.
-36.0 dBm/MHz  Average Limit (RB=1MHz, VB=10Hz)

-16.0 dBm/MHz  Peak Limit (RB=VB=1MHz)

The -27dBm/MHz limit is an eirp limit. The limit for antenna port conducted measurements is adjusted to take into
consideration the maximum antenna gain (limit = -27dBm - antenna gain). Radiated field strength measurements for

Note L signals more than 50MHz from the bands and that are close to the limit are made to determine compliance as the antenna
gain is not known at these frequencies.

Note 2: All spurious signals below 1GHz are measured during digital device radiated emissions test.

Note 3: Signals that fall in the restricted bands of 15.205 are subject to the limit of 15.209.

T73388 (RF Port Measurements).xls
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|7/}:E| liott EMC Test Data

An i@xmlwnv
Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Client; Xirrus

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210

Class: N/A

Plots Showing Out-Of-Band Emissions (RBW=VBW=1MHz)

Low channel, 5470 - 5725 MHz Band with Power Setting of 20, Chain A and Chain C
Compliance with the radiated limits for the restricted band immediately below 5460 MHz and the band edge at 5470MHz are
demonstrated through the radiated emissions tests.

Peak Measurment (RE = VB = 1MHz) with fverage limit akt 5500 MHz

20.0-
10.0-
0.0-
-10.0-
-20.0-

Armplitude {dBrm)

-30.0-

g OO, e A 8 s b A b N g iy s
W

-50.0-

T T
30 2000 4000 &000 5000 10000 12000 14000 16000 15000

Frequency (MHz)

Peak Measurment (RE = VE = 1MHz) with Average limit at S500 MHz

0.0-
-10.0-

P

=

o
i

-30.0-

-40.,0 -
| -SDID_WW%WMM
-60,0-

-70.0-

Amplicude (dBrm)

B0 e e
3000 40000

18000 20000 22000 24000 26000 25000 30000 32000 34000 36000
Frequency (MHz)
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|7/}:E| liott EMC Test Data

An i@xmlwnv
Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Client; Xirrus

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210

Class: N/A

High channel, 5470 - 5725 MHz Band with Power Setting of 20, Chain A and Chain C
The 26dB bandiwtdh data shows that the 26dB signal bandiwdth (and, therefore, the 20dB signal bandwidth) remains within the allocated
band. The power plot shows the signal level at 5725 MHz as falling below the -27dBm eirp limit (level is below -30dBm/MHz)

Peak Measurment (RE = VB = 1MHz) with Average limit ak 5700 MHz

20.0-
10.0-
0.0-
-10.0-
-20.0-

Amnplitude {dBm)

-30.0-

PN - LIiso-Coiisoctoiisooo
WWM“,”,,, -

-50.0 -

SE0L e
30 2000 4000 G000 G000 10000 12000 14000 1a000 15000

Frequency (MHz)

Peak Measurment (RE = VE = 1MHz) with Average limit at S700 MHz
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-10.0-
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|7/}:E| liott EMC Test Data

An i@(unwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73388

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

RSS-210 (LELAN) and FCC 15.407(UNII)

Antenna Port Measurements
Power, PSD, Peak Excursion, Bandwidth and Spurious Emissions

Test Specific Details
. The objective of this test session is to perform final qualification testing of the EUT with respect to the

Objective:
J specification listed above.
Date of Test: 11/10/2008 Config. Used: AC powered
Test Engineer: Mehran Birgani Config Change: Direct connection
Test Location: SV OATS #1 EUT Voltage: PoE

General Test Configuration

When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the spectrum
analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements are corrected to
allow for the external attenuators and cables used.

Ambient Conditions: Temperature: 15-36 °C
Rel. Humidity: 10-60 %

Summary of Results

Run # Mode Test Performed Limit Pass / Fall Result / Margin
1 a Power, 5470 - 5725MHz 15.407(a) (1), (2) Pass Single radio: 20.8 dBm
1 a PSD, 5470 - 5725MHz 15.407(a) (1), (2) Pass 8.3 dBm/MHz
1 a 99% Bandwidth RSS 210 - 17.4 MHz
2 a Peak Excursion Envelope 15.407(a) (6) Pass 11.9dB
3 Antenna Conductgd - Out of Band 15.407(0) Covered by single-chain
Spurious mode measurements

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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|7/}:E| liott EMC Test Data

An i@(unwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210 Class: | N/A

Run #1: Bandwidth, Output Power and Power spectral Density
Antenna gain used is for the internal antenna. The external antenna gain is lower (2.5dBi) and not used for MIMO modes.

Chainl | Chain2 | Chain3 | Coherent |Effective®
Antenna Gain (dBi): 3 3 Yes 6.0
Power settings for a single radio operating in the band
Frequency | Software | 26dBBW |  Measured Output Power" dBm Total . Max Power| Pass or
. Limit (dBm) i
(MHz) | Setting | (MHz) | chain1 | chain2 | chain3 | mw dBm (W) Fai
5500 20.0 21.2 18.2 17.2 118.6 20.7 24.0 0121 PASS
5700 20.0 26.7 17.8 17.8 120.5 20.8 24.0 ' PASS
Frequency|  99%" Total PSD’ dBm/MHz Total PSD Limit Pass or
(MHz) BW Power | chain1 | Chan2 | Chan3 | mWMHz | dBmMHz | FcC | rss210®| Fal
5500 17.3 20.7 5.8 4.6 6.7 8.3 11.0 11.0 PASS
5700 17.4 20.8 5.3 5.2 6.7 8.3 11.0 11.0 PASS

Power settings for all four radios operating in the band:
Evaluation of total output power with all fiour radios operating in the band is covered by test data log T77249.

Output power measured using a spectrum analyzer (see plots below for the high power measurements):

Note 1: RBW=1MHz, VB=3 MHz, sample detector, power averaging on (transmitted signal was continuous) and power integration
over 40MHz (20MHz mode) and 100MHz (40MHz mode)

Note 2: Measured using the same analyzer settings used for output power.

For RSS-210 the limit for the 5150 - 5250 MHz band accounts for the antenna gain as the maximum eirp allowed is
10dBm/MHz. The limits are also corrected for instances where the highest measured value of the PSD exceeds the
average PSD (calculated from the measured power divided by the measured 99% bandwidth) by more than 3dB by the
amount that the measured value exceeds the average by more than 3dB.

Note 4. 99% Bandwidth measured in accordance with RSS GEN - RB > 1% of span and VB >=3xRB

For MIMO systems the total output power and total PSD are calculated form the sum of the powers of the individual chains
(in linear terms). The antenna gain used to determine the EIRP and limits for PSD/Output power depends on the operating
mode of the MIMO device. If the signals on the non-coherent between the transmit chains then the gain used to
determine the limits is the highest gain of the individual chains and the EIRP is the sum of the products of gain and power
on each chain. If the signals are coherent then the effective antenna gain is the sum (in linear terms) of the gains for each
chain and the EIRP is the product of the effective aain and total power

Note 3:

Note 5:
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ZEIl iott EMC Test Data

COMpany

Client: Xirrus Job Number; J71484
T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210 Class: | N/A

Plots showing power/PSD measurements and 26dB bandwidth measurements at the high power setting

10.0- Analyzer Settings
50— HPESE4E
_F: 5500,000 MHz
0.0- SPAM: 40,000 MHz
=g RE 100 kHz
' WB 300 kHz
o -10,0- Detector POS
! Att 30
B -15.0- RL Offset 7,00
.CE[ 0.0 - Sweep Time 50,0ms
' Ref Lvwl:15,.000EM
-25.0-
-30.0- Carmments
-35.0- 26dE Bw: 21,200 MHz
Dual chain &

-40.0-) 1 | | 1 l 1 1 l
5480 5485 5490 5405 5500 5505 5510 5515 5520

Frequency (MHz)
Curser 1 5E09.933 667 oo &l Dielta Freq.  21.200 E]]i
Cursor 2 54887333 -19.33 - &Y | paita Arnplitude 2600 Ott

;i'-.r‘lal'g.rzer Settings

HP3564E

CF: 5500000 MHz
SPAM:40.000 MHz
RE 100 kHz

WE 300 kHz
Detector POS

Akt 30

RL Offset 7.00
Sweep Time 50,0ms
Ref Lvwl: 18,00DEM

Amplitude

Camrments

Z6dE BwW: 20,400 MHz
Dual chain C

-45.0-) 1 | | 1 l l 1 l
5450 5485 5490 5405 5500 5505 5510 5515 520
Frequency (MHz)

Cursor 1 S510.7333  5.67 =i & Delta Freq. 20,400 E]]i
Cursorz  5490,3333 20,33 =B |poita amplitude 26,00 Ott
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ZEIl iott EMC Test Data

COMpany

Client: Xirrus Job Number: J71484

T-Log Number: T73388

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15 E, RSS 210 Class: N/A
10.0- : Analyzer Settings
5.0- HPESE4E
CF: 5700,000 MHz
0.0- SPAM: 40,000 MHz
- RE 100 kHz
! VB 300 kHz
-10.0- Dektector POS
AL 30

RL Offset 7.00
Sweep Time 50,0ms
Ref Lvwl: 18,00DEM

Amplitude
o
]
|

Camrments

Z6dE BW: 23,3335 MHz
Dual chain &

1 1 1 1 1 1 1 1
Sa80 5685 Se90 SEA5 5700 5705 5710 5715 5720
Frequency (MHz)

Cursor 1 S712.2000 667 =i & Delta Freq. 23.333 E]]i
Cursorz  sesm.es7  -19.33 =B |polta amplitude  26.00 Ott

;i'-.r‘lal'g.rzer Settings

5.0-
0.0- HFS564E
' CF: 5700,000 MHz
S.0- SPAM: 40,000 MHz
RE 100 kHz
-10.0- VB 300 kHz
ey Detector POS
3 -15.0- ALE 30
= RL Offset 7,00
£ -20.0- Sweep Time 50.0ms
5.0 Ref Lvl:15.0006M
-30.0- Cammerts
-35.0- Z6dE BW: 26,7335 MHz
Dual chain C
-40.0 -

1 1 1 1 1 1 1 1
Sa80 5685 Se90 SEA5 5700 5705 5710 5715 5720
Frequency (MHz)

Cursor 1 S713.4000 3.50 =i & Delta Freq. 26.733 E]]i
Cursor 2 sege.ceer 2250 =B |pelta amplitude  26.00 Ott
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7/; Ell IOtt EMC Test Data

i@(unwny
Client: Xirrus Job Number: J71484

T-Log Number: T73388
Model:| XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

?E]]lott 10.0-

5péctrum Analyzer Settings

CF: 570000 MHz 5.0-
SPAM: 40,00 MHz

RE 1,000 MHz 0.0-
WE 3.000 MHz
Detectar Sample
Atk 30

RL Offset 7,00
Sweep Time 50.0ms -10.0-
Ref Lwl: 13,50DEM
Pwor awg: 100 sweeps - -15.0-
Arnp core: 0.0dE '
Bin size: BF kHz

Highest P50 -20.0-

£.25 dBrmy1.000 MHz

-5.0-

B

-25.0-
9% Bandwidth
17,30 MHz -30.0-
Power Oover Span -35.0-, . . . . . | | |
BOL1EE gy 96800 5685.0 S890.0 5695.0 5700.0 57050 57100 57150 5720.0
1750 dEm Frequency (MHz)

99% Bandwidth, Power Over Span and PSD - Dual chain A

5.0-
Spectrurn Analyzer Settings

CF: 5E500.00 MHz 0.0-
SPar40.00 MHz
RE 1.000 MHz S0-
WE 2.000 MHz
Dretector Sample |
Al 30 -10.0
RL ffzet 7,00
Sweap Tirne S0,0ms -15.0-
Ref Lvl: 12.00DEM E
Pwar avg: 100 sweeps - “P0.0-

Arnp corr: 0.0dE
Bin size: 67 kHz
Highest P50 -25.0-

4,62 dBrmf1.000 FMHz

-30.0-
9995 Bandwidth
17.24 MHz -35.0-
Power Cower Span -40.0 -, . . . . . . | .
53015 ey 2450.0  5485.0 5490.,0 54950 55000 35505.0 355100 553150 S55320.0
1724 dEm Frequency (MHz)

99%% Bandwidth, Power Cver Span and PSD - Dual chain C
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7/; Ell IOtt EMC Test Data

i@(unwny
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

?E]]iﬂt[ 10.0-

5péctrum Analyzer Settings

F: 5500,00 MHz 5.0-
SPAM: 40,00 MHz

RE 1.000 MHz 0.0 -
WE 3.000 MHz

Detectar Sample

Ak 20 -5.0-
RL Offset 7,00

Sweep Time 50.0ms -10.0-

Ref Lvl: 13 50DEM
P awig: 100 sweeps - -15.0-
Amp corr: 0,.0dE '

Brni

Ein size: 67 kHz

Highest PSC: -20.0-
£.g0 dBrmy1.000 MHz 250

99%% Bandwidth
17,20 MHz -30.0-

Power Chiar Span -35.0- I - . . . O . ]
BE.SAD g 5480.0 5485.0 54%20.0 54950 5500.0 5505.0 55100 55150 552000
1222 dEm Frequency (MHzZ)

9%, Bandwidth, Power Over Span and PSD - Dual chain A

’ 10.0- T
Spectrurn Analyzer Settings .
CF: 5700.00 MHz 5.0-
SPaM:40.00 MHz '
RE 1,000 MHz 0.0- L
WE 2.000 MHz
Dretector Sample _ ;
att 20 5.0 !
RL ffzet 7,00 ]
Sweep Time 50.0ms -10.0- 3
Ref Lyl: 18.0006M E :
Pwr awg: 100 sweeps - -15.0- d
armp corr: 0.0dE ' !
Bim size: 67 kHz '
Highest PSD -20.0- ;
£.zz dBmyf1.000 MHz oEn- E
99% Bandwidth '
17.44 MHz -30.0 - b
Power Crrer Span 35,0 | — | | | d | | :
R T S650.0 56850 5690.0 5695.0 57000 S705.0 57100 57150 572000
17.7% dEm Frequency (MHz)

9% Bandwidth, Power Cwer Span and PSD - Dual chain

T73388 (RF Port Measurements).xls 802.11a 5470-5725 Dual Chain
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EMC Test Data

JEET company
Client; Xirrus Job Number:|J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Run #2: Peak Excursion Measurement

Device meets the requirement for the peak excursion

Freq Mode, Peak Excursion(dB) Mode, Peak Excursion(dB)
(MHz) Chain Value Limit Chain Value Limit
5500 a, A 119 13.0 aC 11.8 13.0
5700 a, A 117 13.0 a,C 11.9 13.0

Plots Showing Peak Excursion

Trace A: RBW = VBW = 3MHz, Peak hold
Trace B: RBW =1 MHz, VBW = 3MHz, Integrated average power

Sampled (Plak 0 and Peak (Plok 1% Traces

18.0-

INIhi

\ll‘u-,_ﬂﬂ..!.‘ LM\“J‘J

i

A4S

i

Amplitude

_pa.)‘rqu%hwﬂiww.;

6.0

4.0

o)

5592

|
5594

[ [ i
5596 55958 Sa00

1
SE02

Frequency (MHz)

Peak Excursion (Plot 1 - Plak 0)

1
5604

1
SE06

15.0-

14.0

12.0

10.0 ‘*‘ﬁ*ﬁi’w

n | WWWI

3.0

6.0

Amplitude

4.0

2.0

0.0

-2.0

-4.0
S50
5582

1
5594

1 1 1
5596 5595 5600

1
5602

Frequency (MHz)

|
5604

1 11
5606 5603

Peak Excursion Measurement 5600 MHz - Dual Chain A

% Elliott
~N

Settings For plok 0

CF: 5&00,00 MHz
SPAN: 40,00 MHz
RE 1,000 MHz

VB 3.000 MHz
Detector Sample
ALE 30

RL Offset 7.00
Sweep Time 50.0ms
Ref Lvl:15.000EM
Pwir awg: 100 sweeps
Amp corr: 0.0dB

Plok O
Plaok 1

Settings For plot 1

CF: S600,00 MHz
SPAM:40,00 MHz
RE 1.000 MHz

WE 3,000 MHz
Detector POS

Ak 30

RL Offset 7.00
Sweep Time 50,0ms
Ref Lvl: 15, 00DEM
Amp corr: 0.0dE
MaxHold 20sweeps

Peak PSD (Plot 0}
7.7 dEm/1.000

Peak PSD (Plot 13
18.0 dBErny1.000

Maximum Peak
Excursion {dB)

11.35
PASS

T73388 (RF Port Measurements).xls
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% Ell inOtt EMC Test Data

LB company
Client: Xirrus Job Number:|J71484

T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Sampled (Plok 00 and Peak (Plok 13 Traces
15.0- W |
% Elliott

16.0
W,m% Flok 0 P
14.0
L Plok 1 [
12.0 ﬂ “Il Settings For plat 0
w 10.0 CF: 5700.00 MHz
! SPAN:40,00 MHz
5 8.0 RE 1.000 MHz
E WE 3,000 MHz
6.0 n Deteckor Sample
g T bty PR S iE b Atk 30
4.0~ e S EaRERAin RL Offset 7.00
L, Sweep Time 50.0ms
2.0- y Ref Lyl:18.0006M
Pwr avqg: 100 sweeps
0.0 i amp corr: 0,006
-2.0-) | | h h | | | h , Settings For plok 1
SE92 5694 5696 5695 5700 5702 5704 5706 5705 5710
F (MHzZ) CF: 5700,00 MHz
requEncy LMNe SPAN:40.00 MHz
Peak Excursion (Plot 1 - Plot 0 RE 1.000 MHz
15.0- YE 3,000 MHz
14.0 Detectar POS
AEE 30
12.0 RL Offset 7.00
Sweep Time 50,0ms
10.0- b J Llﬂl'mm Ref Lyl: 18, D0DEM
Amp corr: 0.0dE
a.0 MaxHold 20swesps
1)
o 60 Peak PSD (Plak 07
F= 5.2 dBm/1.000
L=
2.0 Peak PSD (Plok 17
16.7 dBmn1.000
0.0
=0 Maximum Peak
) Excursion (dB)
';g 11.92
e PASS

1 1 1 1 1 1 1 1 1
5692 5694 SE96 5695 5700 5702 5704 5706 5705 5710
Frequency (MHz)

Peak Excursion Measurement 5700 MHz - Dual Chain C
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|7/}:E| liott EMC Test Data

An i@(unwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73388

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

RSS-210 (LELAN) and FCC 15.407(UNII)

Antenna Port Measurements
Power, PSD, Peak Excursion, Bandwidth and Spurious Emissions

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
" specification listed above.

Date of Test: 11/10 and 11/2008 Config. Used: AC powered
Test Engineer: Mehran Birgani Config Change: Direct connection
Test Location: SV OATS #1 EUT Voltage: PoE

General Test Configuration
When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the spectrum
analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements are corrected to
allow for the external attenuators and cables used.

Ambient Conditions: Temperature: 15-36 °C
Rel. Humidity: 10-60 %

Summary of Results

Run # Mode Test Performed Limit Pass / Fall Result / Margin
1 n20MHz Power, 5470-5725MHz 15.407(a) (1), (2) Pass Single radio: 21.0 dBm
1 n20MHz PSD, 5470-5725MHz 15.407(a) (1), (2) Pass 8.3 dBm/MHz
1 n20MHz 99% Bandwidth RSS 210 - 18.6 MHz
1 n40MHz Power, 5470-5725MHz 15.407(a) (1), (2) Pass Single radio: 21.1 dBm
1 n40MHz PSD, 5470-5725MHz 15.407(a) (1), (2) Pass 5.1 dBm/MHz
1 n40MHz 99% Bandwidth RSS 210 - 37.1 MHz
2 n20 & n40 Peak Excursion Envelope 15.407(a) (6) Pass 12.9dB
3 n20 & n40 Antenna Conducted Spurious 15.407(b) Pass < -27dBm/MHz eirp

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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|7/}:E| liott EMC Test Data

An i@(unwny
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Run #1: Bandwidth, Output Power and Power spectral Density
Antenna gain used is for the internal antenna. The external antenna gain is lower (2.5dBi) and not used for MIMO modes.

Chainl | Chain2 | Chain3 | Coherent |Effective®

Antenna Gain (dBi): 3 3 No 3.0
Power settings for a single radio operating in the band
Frequency | Software | 26dBBW |  Measured Output Power" dBm Total Limi Max Power | Pass or
. imit (dBm) .
(MHz) | Seting | (MHZ) | chaini | Chain2 | Chain3 | mw dBm W) Fail
5500 20.0 23.9 18.6 17.1 123.7 20.9 24.0 0.126 PASS
5700 20.0 27.1 18.3 17.7 126.5 21.0 24.0 PASS
5510 17.5 40.7 15.4 14.5 62.9 18.0 24.0 0.128 PASS
5670 20.0 71.6 18.8 17.2 128.3 21.1 24.0 PASS
Frequency| 99%’ Total PSD? dBm/MHz Total PSD Limit Pass or
(MHz) BW Power | chain1 | Chan2 | Chan3 | mWMHz | dBmMHz | FcC | rss210®| Fal
5500 18.4 20.9 6.0 4.3 6.7 8.2 11.0 11.0 PASS
5700 18.6 21.0 5.6 4.9 6.7 8.3 11.0 11.0 PASS
5510 36.9 18.0 -0.6 -1.4 1.6 2.0 11.0 11.0 PASS
5670 37.1 21.1 2.7 1.3 3.2 5.1 11.0 11.0 PASS
Output power measured using a spectrum analyzer (see plots below for the high power measurements):
Note 1: RBW=1MHz, VB=3 MHz, sample detector, power averaging on (transmitted signal was continuous) and power integration
over 40MHz (20MHz mode) and 80MHz (40MHz mode)
Note 2: Measured using the same analyzer settings used for output power.
For RSS-210 the limit for the 5470 - 5725 MHz band accounts for the antenna gain as the maximum eirp allowed is
Note 3: 11dBm/MHz. The limits are also corrected for instances where the highest measured value of the PSD exceeds the
average PSD (calculated from the measured power divided by the measured 99% bandwidth) by more than 3dB by the
amount that the measured value exceeds the average by more than 3dB.
Note 4: 99% Bandwidth measured in accordance with RSS GEN - RB > 1% of span and VB >=3xRB
For MIMO systems the total output power and total PSD are calculated form the sum of the powers of the individual chains
(in linear terms). The antenna gain used to determine the EIRP and limits for PSD/Output power depends on the operating
Note 5: mode of the MIMO device. If the signals on the non-coherent between the transmit chains then the gain used to

determine the limits is the highest gain of the individual chains and the EIRP is the sum of the products of gain and power
on each chain. If the signals are coherent then the effective antenna gain is the sum (in linear terms) of the gains for each
chain and the EIRP is the product of the effective aain and total power

Power settings for all four radios operating in the band:
Evaluation of total output power with all fiour radios operating in the band is covered by test data log T77249.
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ZEIl iott EMC Test Data

COMpany

Client: Xirrus Job Number: J71484
T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210 Class: | N/A

Plots showing power/PSD measurements and 26dB bandwidth measurements at the high power setting
Plot for each channel for the chain with the highest power provided.

ﬁ«nalyzer Settings

10.0-
=.0- HP3564E
F: 5500.000 MHz
0.0- SPARN: 40,000 MHz
5.0- RE 100 kHz
' YE 300 kHz
o -10.0- Detector POS
i Atk 30
= -15.0- RL Offset 7.00
g 00— Sweep Time 50.0ms
' Ref Lvl: 18, 000EM
-75.0-
-30.0- Comments
35,0 - Z6dE BW: 23,867 MHz
802.11n 20
-40.0- Dual chain &

1 1 1 1 1 1 1 1 1
540 54355 5490 5495 5500 5505 5510 5515 5520
Frequency (MHz)

cursor 1 5s11.7333  se7 el e Dielta Freq. 23.867 E]]i
Cursor 2 s4ar.aser 2033 =& | peits armplitude  26.00 Ott

5.0- x Analyzer Settings
o.- HPS554E
' CF: 5700.000 MHz
50- SPAN:40,000 MHz
RE 100 kHz
-10.0- WE 300 kHz
n Detectar POS
E -15.0- ALk 50
= RL OFfset 7,00
E-20.0- Sweep Time 50,0ms
55 - Ref Lwli 15, 00DEM
~0.0- Comments
-35.0- ZedB BV 27067 MHz
502.11n 20
-40.0- Dual chain &

1 1 1 1 1 1 1 1 1
S630 5655 5690 5695 5700 5705 5710 5715 5720
Frequency (MHz)

Cursor 1 S71z.000 383 el & Delta Freq. 27.067 E]]i
Cursorz  Seas.7asz zza7 - & | perts arnplitude 26,00 Ott
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JYET company

EMC Test Data

Client; Xirrus

Job Number: J71484

Model: XN4

T-Log Number: T73388

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard:

FCC 15 E, RSS 210

Class: N/A

OtL

ZF: 500,00 MHz
SPAM:40,00 MHz
RE 1.000 MHz

WE 2.000 MHz
Cetectar Sample
ALk 20

RL ffzet 7,00
Swyeep Time 50.0ms
Ref Lvl: 12.000EM
Pwr awg: 100 sweeps
Amp corr: 0.0dE
Ein size: 67 kHz
Highest PSD

9996 Bandwidth
12,44 MHz

Power Crrer Span
FLESE oy

1255 dem

Spéctrum Analyzer Settings

£.95 dBmf1.000 MHz

10.0-

5.0-

0.0-

-5.0-

-10.0-

Brn

= is.0-
20.0-
25.0-

-30.0-

-35.0-
54a0.0

l 1 l 1 l
24850 5490,0 54950 5500.0 S5503.0

Frequency (MHz)

99%. Bandwidth, Power Over Span and PSD - 802,110 20 chain &

1 1 l
2510.0 55150 S5520.0

ott

ZF: 5F00.00 MHz
SPAM:40,00 MHz
RE 1.000 MHz

WE 2.000 MHz
Detector Sample
ALk 20

RL CH=et 7,00
Sweep Tirne 50.0ms
Ref Lvl: 12.000EM
Prwyr awg: 100 sweeps
Arnp corr: 0.0dE
Ein size: 67 kHz
Highest PSD

9996 Bandwidth
12,50 MHz

Poveer Crrer Span
EF A0S

1829 dem

Spéctrum Analyzer Settings

£.58 dBmf1.000 MHz

10.0-

2.0

0.0-

-5.0-

-10.0-

Brn

& is0-
20.0-

-25.0-

-35.0-

I 1 I I N I l
56800 56850 56900 56950 57000 5705.0 57100 57150 S5720.0
Frequency (MHz)

99%. Bandwidth, Power Crver Span and PSD - 802,110 20 chain &

T73388 (RF Port Measurements).xls
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EMC Test Data

i@(unwny
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Plots showing signal level for the high channel below -30dBm/MHz at 5720MHz with signal level continuing to fall to demonstrate
compliance with the -27dBm eirp requirement at 5725MHz

‘“~Elhott

ZF: EF00.00 MHz
SPAM: 40,00 MHz
EE 1.000 MHz

WE 3.000 MHz
Detectar Sample
Atk 30

RL Offset 7,00
Sweep Tirne 50.0ms
Ref Lwl: 12.000EM
Pwer awvg: 100 sweeps
Amp corr: 0,.0dE
Ein =ize: 67 kHz
Highest PSD

99%% Bandwidth
12,50 PMHz

Poveer Crorar Span
EF 05

1829 dem

£.&5g dBm,1.000 MHz

10.0-

5péctrum Analyzer Settings

5.0-

0.0-

-5.0-

-10.0-

B

= is.0-
20.0-

-25.0-

-35.0-

2650.0

1 1
52655.0

l [
2690.,0  5595.0

1 1
5700,0 57F05.0
Frequency (MHz)

299% Bandwidth, Power Over Span and PS0 - 802,110 20 chain &

N I
57100 5715.0

1
2720.0

“~Elliott

ZF: EF00.00 MHz
SPAM: 40,00 MHz
EE 1.000 MHz

WE 3.000 MHz
Detectar Sarnple
Atk 20

RL Offset 7,00
Sweeep Time 50.0ms
Ref Lwl: 12,00DEM
Pwer awvg: 100 sweeps
Amp corrs 0,0dE
Ein =ize: 67 kHz
Highest PSD

999 Bandwidth
12,57 MHz

Power Dhver Span
B8.974

1771 dem

4,88 dBr,f1.000 MHz

2.0

Spéctrum Analyzer Settings

0.0-
_SID_
-10.0-
& -15.0-
)
20.0-
25.0-
-30.0-

-35.0-

2650.0

1 1
52655.0

I 1
S690.0 5695.0
Frequency (MHzZ)

l I
7000 5¥05.0

29%. Bandwidth, Power Ovwer Span and PSD - 802,110 20 chain C

1 1
57100 5715.0

1
2720.0
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EMC Test Data

i@(unwny
Client; Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Plots showing signal level for the high channel below -30dBm/MHz at 5720MHz with signal level continuing to fall to demonstrate
compliance with the -27dBm eirp requirement at 5725MHz

‘“~Elhott

iZF: BeF0.00 MHz
SPAM: 8000 MHz
EE 1.000 MHz

WE 3.000 MHz
Detectar Sample
Atk 30

RL Offset 7,00
Sweep Tirne 50.0ms
Ref Lwl: 12, 000EM
Pwer awvg: 100 sweeps
Amp corr: 0,.0dE
Ein =ize: 133 kHz
Highest PSD

999 Bandwidth
37,14 MHz

Powveer Crorar Span
FEZED

1277 dbm

5péctrum Analyzer Settings

c
o]
h=!

266 dBEmyf1.000 MHz

5.0-
2.5-
0.0-
'2:5_
'S.D_
'?.5_
-10.0-
-12.5-
-15.0-
-17.5-
-20.0-
-22.5-
-25.0 -
-2F.5
-30.0-

2630.0

1 1
2640.0

[ 1
2650.0  S5660.0

I I
S670.0  S&30.0
Frequency (MHz)

29% Bandwidth, Power Over Span and PS0 - 802,110 40 chain &

1 1
56900 5¥00.0

1
2710.0

“~Elliott

iZF: BeF0.00 MHz
SPAM: 0,00 MHz
EE 1.000 MHz

WE 3.000 MHz
Detactar Sarnple
Atk 20

RL Offset 7,00
Sweep Time 50.0ms
Ref Lwl: 12,00DEM
Pwer awvg: 100 sweeps
Arnp corr: 0,0dE
Ein =ize: 133 kHz
Highest PSDr

99% Bandwidth
700 MHz

Powveer Crorar Span
E1.864

1715 dEm

Spéctrum Analyzer Settings

dBrm

1,25 dBmnf1.000 MHz

5.0-

0.0-

-5.0-

-10.0-

-15.0-

-20.0-

-25.0-

-30.0-

-35.0-

-40.0 -

2630.0

1 1
2640.0

[ 1
2650.0  S660.0

1
SEE0.0
Frequency (MHz)

[
2670.0

299 Bandwidth, Power Over Span and PS0D - 802,110 40 chain C

1 1
56900 5¥00.0

1
3710.0
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COMERaNY

Client: Xirrus Job Number: J71484
T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210 Class: | N/A

Run #2: Peak Excursion Measurement
Device meets the requirement for the peak excursion

Freq Mode, Peak Excursion(dB) Mode, Peak Excursion(dB)

(MHz) Chain Value Limit Chain Value Limit
5500 n20 A 11.3 13.0 n20 C 11.6 13.0
5700 n20 A 115 13.0 n20 C 11.2 13.0
5510 n40 A 11.8 13.0 n40 C 129 13.0
5670 n40 A 12.8 13.0 n40 C 12.6 13.0

Plots Showing Peak Excursion
Trace A: RBW = VBW = 3MHz, Peak hold; Trace B: RBW = 1 MHz, VBW = 3MHz, Integrated average power
Sampled (Plot 0) and Peak. (Plok 13 Traces

% Elliott
LI RRAN WERABH
M 1 il Plotn [
6.0y Plot 1 P
4.0 Settings For plok O
L) CF: 5510.00 MHz
g =20 SPAN:S0.00 MHz
= RE 1.000 MHz
E oo WE 3.000 MHz
N Detector Sample
2.0 2 - - - AEE =0
o i PR | L ) RL Offset 7.00
-4.0 Sweep Time S0.0ms
1 Ref Lyl 15.0006M
5.0 Pwar avg: 100 sweeps
! ?‘ Armp corr: 0,046
-8.0—) H H H H H H H | Settings For plok 1
5491 5495 5500 5505 5510 5515 5520 5525 5529 CF: 5510.00 MH=
Frequency (MHz) SPAN:E0.00 MHz
Peak Excursion (Plok 1 - Plok ) ﬁEﬁB 31 DDSDD ":1'1:2
_ . z
LSO T T T T T T T T I T Detector POS
) [Tt rrrT AkE 30
[ |1 | [ F [ [ ] [ | RL Offset 7.00

ren | Sweep Time S0.0ms
10.0 ——} iy k%w ih—"h’ ':u_ —ﬁh.\_‘r Ref Lvl:18.000EM
"

Amp corr; 0,046

5.0 MaxHold Z0sweeps
i
E 5.0 Feak PSD {Flok 07
E 4.0 -1.4  dBm/1.000
=.0 Peak PSD (Plok 17
10.0 dEmy1.000
.o
2.0 MMaximum Peak
! Excursion (dB)
';-g 12.93
—=l T 1 1 1 1 1 1 1 1
5491 54905 S5O0 5505 5510 5515 5520 5525 E5zo PASS

Frequency (MHz)

Peak Excursion Measurement 5510 MHz - 802.11n 40 chain
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An i@(unwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73388

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

Run #3: Out Of Band Spurious Emissions - Antenna Conducted

MIMO Devices: Antenna gain used is the effective gain calculated in the power section of this data sheet. The plots were obtained for
each chain individually and the limit was adjusted to account for all chains transmitting simultaneously

Number of transmit chains: 2
Maximum Antenna Gain: 3.0 dBi
Spurious Limit: -27.0 dBm/MHz eirp
Adjustment for 2 chains: -3.0 dB adjustment for multiple chains.

-33.0 dBm/MHz  Average Limit (RB=1MHz, VB=10Hz)

Limit Used On Plots "**: o
it Ssed bn FIots -13.0 dBm/MHz  Peak Limit (RB=VB=1MHz)

The -27dBm/MHz limit is an eirp limit. The limit for antenna port conducted measurements is adjusted to take into
consideration the maximum antenna gain (limit = -27dBm - antenna gain). Radiated field strength measurements for signals
more than 50MHz from the bands and that are close to the limit are made to determine compliance as the antenna gain is not
known at these frequencies.

Note 2: All spurious signals below 1GHz are measured during digital device radiated emissions test.

Note 3: Signals within 10MHz of the 5.725 or 5.825 Band edge are subject to a limit of -17dBm EIRP

Note 4. If the device is for outdoor use then the -27dBm eirp limit also applies in the 5150 - 5250 MHz band.

Note 5: Signals that fall in the restricted bands of 15.205 are subject to the limit of 15.209.

Note 1:
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|7/}:E| liott EMC Test Data

An i@(mlwny
Client: Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210

Class: N/A

Plots Showing Out-Of-Band Emissions (RBW=VBW=1MHz) on Each Chain

802.11n 20MHz, Low channel (5500 MHz), 5470 - 5725 MHz Band with power setting of 20dBm.
Compliance with the radiated limits for the restricted band immediately below 5460 MHz and the band edge at 5470MHz are

demonstrated through the radiated emissions tests.
20dB attenuation pad at front of analyzer and 20dB attenuation at software level.

Peak Measurment (RE = YB = 1MHz) with Average limit ak 5500 MHz - 302,110 20 mode

30.0-
20.0-
10.0-
0.0
-10.0-
-20.0-

Amplitude (dBm)

-30.0-

-40.0 -

=L T T T T T S T ST T T T A
a0 1400 2000 3000 000 000 G000 Fooa Gooo 000 1000

Frequency (MHz)

20dB attenuation pad at front of analyzer and 0dB attenuation at software level to reduce the noise floor.

Peak Measurment (RE = 6 = 1MHz) with Awverage limit at 5500 MHz - 02,110 20 mode

0.0-
-10.0-

-20.0-

-SDID_M
-60.0-
e T T T T T T T T T T T T T T A

10000 12500 15000 17500 20000 22500 25000 27500 30000 32500 35000 37500 40000
Frequency (MHz)

£
= 2
o o

I I

Amplitude (dBm)
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|7/}:E| liott EMC Test Data

An i@(mlwny
Client: Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210 Class: | N/A

802.11n 20MHz, High channel (5700 MHz), 5470 - 5725 MHz Band with power setting of 20dBm.
The 26dB bandwidth data shows that the 26dB signal bandwidth (and, therefore, the 20dB signal bandwidth) remains within the allocated

band - see plots on the following page.
The 26dB bandiwtdh data shows that the 26dB signal bandiwdth (and, therefore, the 20dB signal bandwidth) remains within the allocated
band. The power plot shows the signal level at 5725 MHz as falling below the -27dBm eirp limit (level is below -30dBm/MHz)

20dB attenuation pad at front of analyzer and 20dB attenuation at software level.

Peak Measurment (RE = YB = 1MHz) with Average limit ak 5700 MHz - 302,110 20 mode

20.0-

10.0-

=
=]
I

-10.0-

-20.0-

Amplitude (dBm)

-30.0-
o e o e e e e ] e e e e S
'4':'-':"[m“ R o b SN iy gt s WMMW

1 S T e e e

30 1000 2000 3000 4000 S000 a000 F00oon S000 Q000 10000
Frequency (MHz)

20dB attenuation pad at front of analyzer and 0dB attenuation at software level to reduce the noise floor.

Peak Measurment (RE = 6 = 1MHz) with Awverage limit at 5700 MHz - 02,110 20 mode
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-20.0-

-50.0-
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ZEIl iott EMC Test Data

COMpany

Client: Xirrus Job Number: J71484
T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith

Standard:|FCC 15 E, RSS 210 Class: N/A
5.0- Analyzer Settings
o.0- HPSSE64E

' CF: 5700,000 MHz
5.0- SPAN:40,000 MHz
RE 100 kHz
-10.0- VB 300 kHz
ey Detector POS
E -15.0- AL 30
= RL Offset 7,00
E -20.0- Sweep Time 50,0ms
50— Ref Lvl:15.0006M
~0.0- Comments
-35.0- 26dE BW: 26,533 MHz
g0z, 11n 20
-40.0- Dual chain C

1 1 1 1 1 1 1 1 1
5630 5655 5690 5695 5700 5705 5710 5715 5720
Frequency (MHz)

Cursar 1 57142667 300 el &l Dielta Freq. 26.533 E]]i
Cursor 2 Sea7.7333  -za.on =& | paita Arnplitude 2600 Ott

5.0- . Analyzer Settings
0.- HFS564E
' CF: 5700,000 MHz
5.0- SPAMN:40.000 MHz
RE 100 kHz
-10.0- WE 300 kHz
ey Detector POS
3 -15.0- AL 30
=1 RL Offset 7.00
£ -20.0- Sween Time 50.0ms
50— Ref Lvl:15,.00DEM
~0.0- Comments
-35.0- 26dE BW: 27067 MHz
S02.11n 20
-40.0- Dual chain &

1 1 1 1 1 1 1 1 1
Sa80 5685 Se90 SEA5 5700 5705 5710 5715 5720
Frequency (MHz)

Cursor 1 S712.8000 3.83 =i & Delta Freq. 27.067 E]]i
Cursor2 5685.7333 2217 #Bl=HBr] |pelta amplitude  26.00 Ott
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|7/}:E| liott EMC Test Data

An i@(mlwny
Client: Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210

Class: N/A

802.11n 40MHz, Low channel (5510 MHz), 5470 - 5725 MHz Band with power setting of 20dBm.

Compliance with the radiated limits for the restricted band immediately below 5460 MHz and the band edge at 5470MHz are
demonstrated through the radiated emissions tests.

20dB attenuation pad at front of analyzer and 20dB attenuation at software level.

Peak Measurment (RE = YB = 1MHz) with Average limit ak 5510 MHz - 302,110 40 mode

20.0-

10.0-

0.0-

-10.0-

-20.0-

Amplitude (dBm)

-30.0-

-40.0 -

= T
30 1000 2000 3000 4000 S000 &000 Foao S000 Q000 10000
Frequency (MHz)

20dB attenuation pad at front of analyzer and 0dB attenuation at software level to reduce the noise floor.

Peak Measurment (RE = w6 = 1MHz) with Awverage limit akt 5510 MHz - 02,110 40 mode
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|7/}:E| liott EMC Test Data

An i@(mlwny
Client: Xirrus Job Number: J71484
T-Log Number: T73388
Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210 Class: | N/A

802.11n 40MHz, High channel (5670 MHz), 5470 - 5725 MHz Band with power setting of 20dBm.

The 26dB bandwidth data shows that the 26dB signal bandwidth (and, therefore, the 20dB signal bandwidth) remains within the allocated
band - see plots on the following page.

The 26dB bandiwtdh data shows that the 26dB signal bandiwdth (and, therefore, the 20dB signal bandwidth) remains within the allocated
band. The power plot shows the signal level at 5725 MHz as falling below the -27dBm eirp limit (level is below -30dBm/MHz)

20dB attenuation pad at front of analyzer and 0dB attenuation at analyzer input level to reduce the noise floor.

Peak Measurment (RE = YB = 1MHz) with Average limit ak S570 MHz - 302,110 40 mode

20.0-

10.0-

=
=]
I
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-30.0-

-40.0 -

E 1 S T e e

30 1000 2000 3000 4000 S000 a000 F00oon S000 Q000 10000
Frequency (MHz)

20dB attenuation pad at front of analyzer and 0dB attenuation at analyzer input level to reduce the noise floor.

Peak Measurment (RE = w6 = 1MHz) with Awverage limit at 5670 MHz - 02,110 40 mode
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7(; Ell IOtt EMC Test Data

i@(mlwny
Client; Xirrus Job Number: J71484

T-Log Number: T73388
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A
5.0- ; Analyzer Settings
HPESE4E
n.o- CF: S670.000 MHz
SPAM: 30,000 MHz
-5.0- RE 100 kHz
YE 300 kHz
o -10.0- Detector POS
| Att 30
g -15.0- RL Offset 7.00
.CE[ Sweep Time 50, 0ms
-20.0- Ref Lvl: 18, 0006M
-25.0-
Camrments
-30.0- 26dB BW: 71,600 MHz
80Z.11n 40
-35.0- Dual chain &

1 1 1 1 1 1 1 1
5630 5640 S50 Saa0 5670 5650 5590 5700 5710
Frequency (MHz)

Cursor 1 S709.8667 100 =i & Dielta Freq. 71.600 -
curser 2 seaszeer 2500 & | oalta Amnplitude  26.00 l Elllott

;i'-.r‘lal'g.rzer Settings

HP3564E

CF: 5670.000 MHz
SPAM:B0.000 MHz
RE 100 kHz

WE 300 kHz
Detector POS

Akt 30

RL Offset 7.00
Sweep Time 50,0ms
Ref Lvwl: 18,00DEM

Amplitude

Camrments

Z6dE BwW: 62,400 MHz
S0z, 11n 40
Dual chain C

1 1 1 1 1 1 1 1
Se30 Se40 SE50 Saa0 570 Se30 S0 5700 5710
Frequency (MHz)

Cursor 1 S696.5333 -0.33 =i & Delta Freq. 62,400 E]]i
Cursorz 56341333 26,33 =B |polta amplitude 26,00 Ott
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EMC Test Data
Client: Xirrus Job Number: J71484
Model: | XN4 T-Log Number: T73389
Account Manager: | Susan Pelz|
Contact:| Steve Smith Mark Briggs
Emissions Standard(s): FCC 15.247 / RSS 210 Class:|UNII
Immunity Standard(s): - Environment; Wireless

EMC Test Data

For The

Xirrus
Model

XN4

Date of Last Test: 11/6/2008
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|7/}:E| liott EMC Test Data

An i@(unwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73389

Model: | XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15.247 / RSS 210 Class: N/A

RSS 210 and FCC 15.407 (UNII - 5150 - 5250 MHz)
Radiated Spurious Emissions, Band Edges - Internal Antenna

Test Specific Details
. The objective of this test session is to perform final qualification testing of the EUT with respect to the

Objective:
J specification listed above.

General Test Configuration

The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing. All remote support
equipment was located approximately 30 meters from the EUT with all 1/O connections running on top of the groundplane.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 15-35 °C
Rel. Humidity: 10-60 %

Summary of Results

Run # Mode Channel Spgt\;\ilr?cr; Test Performed Limit Result / Margin

802.11a Restricted Band Edge 51.8dBuV/m (389.0pVim) @

18| chaina | 3180 MHz | 20.0dBm at 5150 MHz 15.209 5149.9MHz (-2.2dB)
802.11a Restricted Band Edge 53.2dBuV/m (457.1uVim) @

b Chain A+C 5180 MHz | 18.5dBm at 5150 MHz 15.209 5149.9MHz (-0.8dB)
802.11n20 Restricted Band Edge 53.7dBuV/m (484.2uV/im) @

16| Chain a+c | 5180 MHz | 17.0dBm at 5150 MHz 15.209 5149.9MHz (-0.3dB)
802.11n40 Restricted Band Edge 52.4dBuV/m (416.9uVim) @

14| Cpain asc | 3190 MHz | 13.0dBm at 5150 MHz 15.209 5148.3MHz (-L.6dB)

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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El li IOtt EMC Test Data

‘.D"" pany

Client;| Xirrus Job Number: J71484

T-Log Number: T73389
Model:| XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15.247 / RSS 210 Class: N/A

Run #1, Radiated Spurious Emissions, 30 - 40,000 MH. Operation in the 5150-5250 MHz Band

Date of Test: 10/24/2008 Config. Used: 1
Test Engineer: Mehran Birgani Config Change: None
Test Location: SV OATS #1 EUT Voltage: POE

Run #1a: 5180 MHz, 802.11a, Chain A with power setting of 20.0 dBm
5150 MHz Band Edge Signal Radiated Field Strength

Frequency| Level Pol FCC 15.209 Detector | Azimuth Height |Comments

MHz dBuV/m V/H Limit Margin | Pk/QP/Avg| degrees meters
5149.930 51.8 \ 54.0 -2.2 AVG 276 19 |RB1MHz; VB: 10 Hz
5150.000 46.6 H 54.0 -7.4 AVG 15 10 |RB1MHz; VB: 10 Hz
5148.630 61.8 H 74.0 -12.2 PK 15 10 |RB1MHz; VB: 1 MHz
5149.500 69.2 \ 74.0 -4.8 PK 276 19 |RB1MHz VB:1MHz

Note 1: | For emissions in restricted band immediately below 5150MHz, the limit of 15.209 was used.

RE 1 MHz; ¥E 10 Hz Awerage (Elack trace), RE=YB=1MHz Peak (Elue trace), Werkical

a0.0-
75.0
70.0

%55.0 \ o] hllul.llll LJL‘M

e e

1

5130.0 51320 51340 51360 51350 51400 51420 51440  5146.0 51450  5150.10
Frequency (MHz)
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COMERaNY

ZEIl iott EMC Test Data

Client: Xirrus Job Number: J71484

T-Log Number: T73389

Model: XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15.247 / RSS 210 Class: N/A

Run #1b: 5180 MHz, 802.11a, Chain A+C with power setting of 18.5 dBm
5150 MHz Band Edge Signal Radiated Field Strength

Frequency| Level Pol FCC 15.209 Detector | Azimuth Height |Comments

MHz dBuV/m V/H Limit Margin | Pk/QP/Avg| degrees meters
5149.830 48.9 H 54.0 -5.1 AVG 236 24 |RB1MHz; VB: 10 Hz
5149.930 53.2 \ 54.0 -0.8 AVG 271 20 |RB1MHz; VB: 10 Hz
5149.730 69.6 \ 74.0 -4.4 PK 271 20 |RB1MHz; VB: 1 MHz
5149.970 63.7 H 74.0 -10.3 PK 236 24  |RB1MHz; VB: 1 MHz

Note 1: | For emissions in restricted band immediately below 5150MHz, the limit of 15.209 was used.

RE 1 MHz; YE 10 Hz Average (Black trace), RE=VE=1MHz Peak (Blue trace), vertical

G0.0-
=R e e T T E T e e T e L ETTL T
70.0 i H"Wm
T e q W WWW
= ' kil ¥ T
2 T T A
%E\ID.D_ d |'-|i'r'r|'r'" Y 1
T 55.0
‘2 50.0 BR——— bt
=L
45.0
40.0
35'0_|IIIIIII|IIIIIII|IIIIIII|IIIIIII|IIIIIII|IIIIIII|IIIIIII|IIIIIII|IIIIIII|IIIIIII|
5130.0 51320 5134.0 51360 51350 51400 51420 51440 51460 51450 5150.0
Frequency (MHz)
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ZElliott

COMERaNY

EMC Test Data

Client: Xirrus Job Number:|J71484
T-Log Number: T73389
Model: XN4
Account Manager: Susan Pelz|
Contact:| Steve Smith
Standard: FCC 15.247 / RSS 210 Class:|N/A
Run #1c: 5180 MHz, 802.11n 20MHz Chain A+C with power setting of 17.0 dBm
5150 MHz Band Edge Signal Radiated Field Strength
Frequency| Level Pol FCC 15.209 Detector | Azimuth Height |Comments
MHz dBuV/m V/H Limit Margin | Pk/QP/Avg| degrees meters
5149.930 53.7 V 54.0 -0.3 AVG 256 1.6 RB 1 MHz; VB: 10 Hz
5146.600 72.6 V 74.0 -1.4 PK 256 1.6 RB 1 MHz; VB: 1 MHz
5147.500 61.7 H 74.0 -12.3 PK 231 2.5 RB 1 MHz; VB: 1 MHz
5149.830 72.8 V 74.0 -1.2 PK 256 1.6 RB 1 MHz; VB: 1 MHz

Note 1: | For emissions in restricted band immediately below 5150MHz, the limit of 15.209 was used.

RE 1 MHz; YE 10 Hz Average (Black trace), RE=VE=1MHz Peak (Blue trace), vertical

g0.0-

7a.0

0.0

63.0

o
L
o o

[

50.0

Amplitude (dBus m)

45.0

40.0

5135.0 51400 5142.0
Frequency (MHz)

51300 51320 5134.0 5136.0

35.':'_|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

21440 51450 51450 5150.0

T73389 (UNIl Radiated).xls Band Edge (5150 - 5250 MHz)
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ZEIl iott EMC Test Data

COMERaNY

Client: Xirrus Job Number: J71484

T-Log Number: T73389
Model:| XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15.247 / RSS 210 Class: N/A

Run #1d: 5190 MHz, 802.11n 40MHz Chain A+C with power setting of 13.0 dBm
5150 MHz Band Edge Signal Radiated Field Strength

Frequency| Level Pol FCC 15.209 Detector | Azimuth Height |Comments

MHz dBuV/m V/H Limit Margin | Pk/QP/Avg| degrees meters
5148.300 52.4 \ 54.0 -1.6 AVG 253 16 |RB1MHz; VB: 10 Hz
5149.500 46.3 H 54.0 -1.7 AVG 235 10 |RB1MHz; VB: 10 Hz
5149.530 69.7 \ 74.0 -4.3 PK 253 16 |RB1MHz; VB: 1 MHz
5149.830 63.8 H 74.0 -10.2 PK 235 10 |RB1MHz VB:1MHz

Note 1: | For emissions in restricted band immediately below 5150MHz, the limit of 15.209 was used.

RE 1 MHz; ¥E 10 Hz Average (Elack trace), RE=VB=1MHz Peak (Elue trace), Yertical
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Frequency (MHz)
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EMC Test Data

Job Number: J71484

ZElliott

COMpany

Client: Xirrus

T-Log Number: T73389
Model:| XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15.247 / RSS 210 Class: N/A

RSS 210 and FCC 15.407 (UNII - 5150 - 5250 MHz)
Radiated Spurious Emissions, Internal Antenna

Test Specific Details

. The objective of this test session is to perform final qualification testing of the EUT with respect to the

Objective:
J specification listed above.

Date of Test: 11/3/2008
Test Engineer: Mehran Birgani
Test Location: SV OATS #1

Config. Used: 1
Config Change: None
EUT Voltage: POE

General Test Configuration

The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing. All remote support
equipment was located approximately 30 meters from the EUT with all I/O connections running on top of the groundplane.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

15-35 °C
10-60 %

Ambient Conditions: Temperature:

Rel. Humidity:

Summary of Results

Run # Mode Channel SP:t\;\ilr?(_; Test Performed Limit Result / Margin
802.11a, | 5180 MHz 39.9dBuV/m (98.9uV/im) @
n20, n40 | 5190 MHz 10357.7MHz (-14.1dB)
802.11a, 20 per Radiated Emissions, 40.4dBuV/m (104.7uVIim) @

L 20 | 2200MHZ | in 1-40 GHz FCC15.209/15E 10398.8MHz (-13.60B)
802.11a, | 5240 MHz 38.9dBuV/m (88.1uV/im) @
n20, n40 | 5230 MHz 10476.4MHz (-15.1dB)

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

Frequency Range

Test Distance

Limit Distance

Extrapolation Factor

1000 - 18000 MHz

3

3

0.0

T73389 (UNIl Radiated).xls

Spurious (5150-5250MHz) IntAnt
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|7/}:E| liott EMC Test Data

An i@(mlwny
Client; Xirrus Job Number; J71484

T-Log Number: T73389

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15.247 / RSS 210 Class: N/A

Run #1, Radiated Spurious Emissions, 30 - 40,000 MH. Operation in the 5150-5250 MHz Band, 802.11a Mode

Run #1a: 5180 MHz, 802.11a, 802.11n20 and 802.11n40 Low Channel

. Channel Power Setting
Radio (MH2) Mode Cran A T ChainC Comments
1 5180 a 20 20
2 5180 n20 20 20
3 5190 n40 20 20
4 - .
Scan made in anechoic chamber, measurements in tables below taken on OATS.
Spurious Radiated Emissions:
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments
MHz dBuV/m vih Limit Margin | Pk/QP/Avg| degrees meters
6902.620 33.9 H 54.0 -20.1 AVG 58 1.0 Note 2, RB 1 MHz; VB: 10 Hz
6906.880 33.9 V 54.0 -20.1 AVG 21 1.0 Note 2, RB 1 MHz; VB: 10 Hz
6919.930 34.4 V 54.0 -19.6 AVG 349 1.0 Note 2, RB 1 MHz; VB: 10 Hz
6922.720 34.2 H 54.0 -19.8 AVG 253 1.0 Note 2, RB 1 MHz; VB: 10 Hz
10355.230 39.3 H 54.0 -14.7 AVG 27 1.0 Note 2, RB 1 MHz; VB: 10 Hz
10357.720 39.9 V 54.0 -14.1 AVG 233 1.0 Note 2, RB 1 MHz; VB: 10 Hz
10381.820 39.5 V 54.0 -14.5 AVG 258 14 Note 2, RB 1 MHz; VB: 10 Hz
10381.820 39.4 H 54.0 -14.6 AVG 177 1.0 Note 2, RB 1 MHz; VB: 10 Hz
6904.370 45.3 V 74.0 -28.7 PK 21 1.0 Note 2, RB 1 MHz; VB: 1 MHz
6908.000 44.7 H 74.0 -29.3 PK 58 1.0 Note 2, RB 1 MHz; VB: 1 MHz
6914.730 45.3 V 74.0 -28.7 PK 349 1.0 Note 2, RB 1 MHz; VB: 1 MHz
6917.270 45.6 H 74.0 -28.4 PK 253 1.0 Note 2, RB 1 MHz; VB: 1 MHz
10359.200 51.1 V 74.0 -22.9 PK 233 1.0 Note 2, RB 1 MHz; VB: 1 MHz
10359.580 50.4 H 74.0 -23.6 PK 27 1.0 Note 2, RB 1 MHz; VB: 1 MHz
10376.800 50.3 H 74.0 -23.7 PK 177 1.0 Note 2, RB 1 MHz; VB: 1 MHz
10380.750 50.6 V 74.0 -23.4 PK 258 1.4 Note 2, RB 1 MHz; VB: 1 MHz
For emissions in restricted bands, the limit of 15.209 was used. For all other emissions outside the 5150 - 5250MHz band
Note 1: the average limit was set to -27dBm/MHz (~68.3 dBuV/m) and peak limit set to 20dB higher than the average limit (88.3
dBuV/m).
Note 2: Not in a restricted band

T73389 (UNIl Radiated).xls Spurious (5150-5250MHz) IntAnt Page 8 of 38



|7/}:E| liott EMC Test Data

An i@(unwny
Client; Xirrus Job Number: J71484
T-Log Number: T73389
Model: XN4
Account Manager: Susan Pelzl
Contact: Steve Smith
Standard:|FCC 15.247 / RSS 210 Class: N/A

Run #1b: 5200 MHz, 802.11a, 802.11n20 Center Channel

. Channel Power Setting
Radio (MH2) Mode Cran A T ChainC Comments
1 5200 a 20 20
2 5200 n20 20 20
Spurious Radiated Emissions:
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments
MHz dBuV/m vih Limit Margin | Pk/QP/Avg| degrees meters
6933.170 34.5 H 54.0 -19.5 AVG 253 1.0 Note 2, RB 1 MHz; VB: 10 Hz
6933.300 35.6 V 54.0 -18.4 AVG 310 1.0 Note 2, RB 1 MHz; VB: 10 Hz
10398.500]  40.3 H 54.0 -13.7 AVG 315 1.0 Note 2, RB 1 MHz; VB: 10 Hz
10398.820| 404 V 54.0 -13.6 AVG 18 1.6 Note 2, RB 1 MHz; VB: 10 Hz
6931.500 46.1 V 74.0 -27.9 PK 310 1.0 Note 2, RB 1 MHz; VB: 1 MHz
6935.450 45.8 H 74.0 -28.2 PK 253 1.0 Note 2, RB 1 MHz; VB: 1 MHz
10398.620] 51.6 H 74.0 -22.4 PK 315 1.0 Note 2, RB 1 MHz; VB: 1 MHz
10402.000] 517 V 74.0 -22.3 PK 18 1.6 Note 2, RB 1 MHz; VB: 1 MHz
For emissions in restricted bands, the limit of 15.209 was used. For all other emissions outside the 5150 - 5250MHz band
Note 1: the average limit was set to -27dBm/MHz (~68.3 dBuV/m) and peak limit set to 20dB higher than the average limit (88.3
dBuV/m).
Note 2: Not in a restricted band

T73389 (UNIl Radiated).xls Spurious (5150-5250MHz) IntAnt Page 9 of 38
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EMC Test Data
An i@(mlwnv
Client: Xirrus Job Number: J71484
T-Log Number: T73389
Model: XN4
Account Manager: Susan Pelz|
Contact; Steve Smith
Standard: FCC 15.247 / RSS 210 Class: N/A
Run #1c: 802.11a, 802.11n20 and 802.11n40, High Channel
. Channel Power Setting
Radio (MH2) Mode Cran A T ChainC Comments
1 5240 a 20 20
2 5240 n20 20 20
3 5230 n40 20 20
Spurious Radiated Emissions:
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments
MHz dBuV/m vih Limit Margin | Pk/QP/Avg| degrees meters
6966.600 34.0 H 54.0 -20.0 AVG 76 1.0 Note 2, RB 1 MHz; VB: 10 Hz
6986.350 34.0 H 54.0 -20.0 AVG 10 1.0 Note 2, RB 1 MHz; VB: 10 Hz
10460.280] 38.9 V 54.0 -15.1 AVG 53 1.0 Note 2, RB 1 MHz; VB: 10 Hz
10463.780]  38.7 H 54.0 -15.3 AVG 355 1.0 Note 2, RB 1 MHz; VB: 10 Hz
10475.170] 38.8 H 54.0 -15.2 AVG 0 1.0 Note 2, RB 1 MHz; VB: 10 Hz
10476.380]  38.9 V 54.0 -15.1 AVG 246 1.0 Note 2, RB 1 MHz; VB: 10 Hz
6976.020 45.1 H 74.0 -28.9 PK 76 1.0 Note 2, RB 1 MHz; VB: 1 MHz
6982.680 45.1 H 74.0 -28.9 PK 10 1.0 Note 2, RB 1 MHz; VB: 1 MHz
10457.720]  50.5 V 74.0 -23.5 PK 53 1.0 Note 2, RB 1 MHz; VB: 1 MHz
10461.730]  49.7 H 74.0 -24.3 PK 355 1.0 Note 2, RB 1 MHz; VB: 1 MHz
10476.120] 51.0 V 74.0 -23.0 PK 246 1.0 Note 2, RB 1 MHz; VB: 1 MHz
10476.230]  49.9 H 74.0 -24.1 PK 0 1.0 Note 2, RB 1 MHz; VB: 1 MHz
For emissions in restricted bands, the limit of 15.209 was used. For all other emissions outside the 5150 - 5250MHz band
Note 1: the average limit was set to -27dBm/MHz (~68.3 dBuV/m) and peak limit set to 20dB higher than the average limit (88.3
dBuV/m).
Note 2: Not in a restricted band

T73389 (UNIl Radiated).xls

Spurious (5150-5250MHz) IntAnt Page 10 of 38
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Client; Xirrus Job Number:|J71484

T-Log Number: T73389
Model:| XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15.247 / RSS 210 Class: N/A

RSS 210 and FCC 15.407 (UNII - 5150 - 5250 MHz)
Radiated Spurious Emissions, Band Edges - External Antenna

Test Specific Details
. The objective of this test session is to perform final qualification testing of the EUT with respect to the

Objective:
J specification listed above.
Date of Test: 11/5/2008 Config. Used: 1
Test Engineer: Rafael Varelas Config Change: None
Test Location: OATS #1 EUT Voltage: POE

General Test Configuration

The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing. All remote support
equipment was located approximately 30 meters from the EUT with all I/O connections running on top of the groundplane.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 15-35 °C
Rel. Humidity: 10-60 %

Summary of Results

Run # Mode Channel P°VYer Test Performed Limit Result / Margin
Setting
802.11a Restricted Band Edge 51.5dBuV/im @ 5149.9MHz
L' | chang |>180MHz] 200 at 5150 MHz 15.209 (-2.58)

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T73389 (UNIl Radiated).xls Band Edge (5150-5250 MHz)ExtAnt Page 11 of 38
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COMERaNY

EMC Test Data

Client: Xirrus Job Number; J71484
T-Log Number: T73389
Model: XN4
Account Manager: Susan Pelzl
Contact:| Steve Smith
Standard: FCC 15.247 / RSS 210 Class:|N/A
Run #1, Radiated Spurious Emissions, 30 - 40,000 MH. Operation in the 5150-5250 MHz Band
5180 MHz, 802.11a, Chain B with power setting of 20dBm
5150 MHz Band Edge Signal Radiated Field Strength
Frequency| Level Pol FCC 15.209 Detector | Azimuth Height |Comments
MHz dBuV/m V/IH Limit Margin | Pk/QP/Avg| degrees meters
5149.940 515 V 54.0 -2.5 Avg 303 1.9 RB 1 MHz; VB: 10 Hz
5147.440 66.6 V 74.0 -7.4 PK 303 1.9 RB 1 MHz; VB: 1 MHz
5149.810 49.5 H 54.0 -4.5 Avg 347 1.0 RB 1 MHz; VB: 10 Hz
5149.210 62.0 H 74.0 -12.0 PK 347 1.0 RB 1 MHz; VB: 1 MHz
Note 1: | For emissions in restricted band immediately below 5150MHz, the limit of 15.209 was used.
RE 1 MHz; B 10 Hz Average (Black Trace), RE=v¥E=1MHz Peak (Elue Trace) Yertical
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An ﬂEqvnwny
Client; Xirrus Job Number:|J71484

T-Log Number: T73389
Model:| XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15.247 / RSS 210 Class: N/A

RSS 210 and FCC 15.407 (UNII - 5150 - 5250 MHz)
Radiated Spurious Emissions, External Antenna

Test Specific Details
. The objective of this test session is to perform final qualification testing of the EUT with respect to the

Objective: e
J specification listed above.
Date of Test: 11/5/2008 Config. Used: 1
Test Engineer: Rafael Varelas Config Change: None
Test Location: OATS #1 EUT Voltage: POE

General Test Configuration

The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing. All remote support
equipment was located approximately 30 meters from the EUT with all I/O connections running on top of the groundplane.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 15-35 °C
Rel. Humidity: 10-60 %

Summary of Results

Run # Mode Channel Power Radio Test Performed Limit Result / Margin

Setting
40.5dBpv/im @
802.11a | 5180 MHz 4 10359.7MHz (-13.5dB)

Radiated Emissions, FCC 15,209/ 15 E 41.6dBuV/im @

1 | 8021la | 5200MHz [ 20 4 1- 40 GHz 10398MHz (-12.4dB)

40.90BpV/m @

802.11a | 5240 MHz 4 10479.0MHz (-13.1dB)

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T73389 (UNIl Radiated).xls Spurious (5150-5250 MHz) ExtAnt Page 13 of 38
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EMC Test Data
An i@(mlwny

Client; Xirrus Job Number: J71484

T-Log Number: T73389
Model: XN4

Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: FCC 15.247 / RSS 210 Class: N/A

Run #1, Radiated Spurious Emissions, 30 - 40,000 MH. Operation in the 5150-5250 MHz Band, 802.11a Mode, External Ant.
Run #1a: 5180 MHz, 802.11a, Low Channel, With External Antenna

Frequency Range Test Distance Limit Distance Extrapolation Factor
1000 - 18000 MHz 3 3 0.0
Spurious Radiated Emissions:
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments
MHz dBuV/m vih Limit Margin | Pk/QP/Avg| degrees meters
10359.660]  40.5 V 54.0 -13.5 AVG 360 1.0 RB 1 MHz; VB: 10 Hz
10359.760] 51.9 V 74.0 -22.1 PK 360 1.0 RB 1 MHz; VB: 1 MHz
6906.680 39.0 V 54.0 -15.0 AVG 0 1.0 RB 1 MHz; VB: 10 Hz
6906.230 48.6 V 74.0 -25.4 PK 0 1.0 RB 1 MHz; VB: 1 MHz
6906.520 34.4 H 54.0 -19.6 AVG 233 1.0 RB 1 MHz; VB: 10 Hz
6905.270 45.8 H 74.0 -28.2 PK 233 1.0 RB 1 MHz; VB: 1 MHz
10359.680] 39.8 H 54.0 -14.2 AVG 298 1.0 RB 1 MHz; VB: 10 Hz
10360.380] 51.1 H 74.0 -22.9 PK 298 1.0 RB 1 MHz; VB: 1 MHz
Run #1b: 5200 MHz, 802.11a, Center Channel, With External Antenna
Spurious Radiated Emissions:
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments
MHz dBuV/m vih Limit Margin | Pk/QP/Avg| degrees meters
10398.520] 41.6 H 54.0 -12.4 AVG 0 2.1 RB 1 MHz; VB: 10 Hz
10400.070] 52.6 H 74.0 -21.4 PK 0 2.1 RB 1 MHz; VB: 1 MHz
6933.080 35.9 H 54.0 -18.1 AVG 360 2.3 RB 1 MHz; VB: 10 Hz
6931.920 46.6 H 74.0 -27.4 PK 360 2.3 RB 1 MHz; VB: 1 MHz
10398.670] 41.1 V 54.0 -12.9 AVG 5 1.1 RB 1 MHz; VB: 10 Hz
10400.080] 52.2 V 74.0 -21.8 PK 5 1.1 RB 1 MHz; VB: 1 MHz
6933.390 37.9 V 54.0 -16.1 AVG 253 1.0 RB 1 MHz; VB: 10 Hz
6933.330 47.9 V 74.0 -26.1 PK 253 1.0 RB 1 MHz; VB: 1 MHz
Run #1c: 5240 MHz, 802.11a, High Channel, With External Antenna
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments
MHz dBuV/m vih Limit Margin | Pk/QP/Avg| degrees meters
10478.990] 40.9 V 54.0 -13.1 AVG 351 1.0 MHz; VB: 10 Hz
10479.360] 51.8 V 74.0 -22.2 PK 351 1.0 MHz; VB: 1 MHz
6972.750 34.5 V 54.0 -19.5 AVG 244 1.0 MHz; VB: 10 Hz
6970.150 45.5 V 74.0 -28.5 PK 244 1.0 MHz; VB: 1 MHz
10478530 40.1 H 54.0 -13.9 AVG 360 1.0 MHz; VB: 10 Hz
10481.310] 54.9 H 74.0 -19.1 PK 360 1.0 MHz; VB: 1 MHz
6970.120 34.5 H 54.0 -19.5 AVG 50 1.0 MHz; VB: 10 Hz
6971.690 46.0 H 74.0 -28.0 PK 50 1.0 MHz; VB: 1 MHz

T73389 (UNIl Radiated).xls

Spurious (5150-5250 MHz) ExtAnt
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Client: Xirrus Job Number: J71484

T-Log Number: T73389

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15.247 / RSS 210 Class: N/A

RSS 210 and FCC 15.407 (UNII - 5250 - 5350 MHz and 5470-5725MHz)
Radiated Spurious Emissions, Band Edges, Internal Antenna

Test Specific Details
. The objective of this test session is to perform final qualification testing of the EUT with respect to the

Objective:
J specification listed above.

General Test Configuration

The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing. All remote support
equipment was located approximately 30 meters from the EUT with all I/O connections running on top of the groundplane.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 15-35 °C
Rel. Humidity: 10-60 %

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T73389 (UNII Radiated).xls Band Edge (5250-5350,5470-5725) Page 15 of 38
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An i@xwl pany

EMC Test Data

Client: Xirrus

Job Number: J71484

Model: XN4

T-Log Number: T73389

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: [FCC 15.247 / RSS 210 Class:|N/A
Summary of Results
Run # Mode Channel Spgt\;\ilr?cr; Test Performed Limit Result / Margin

802.11a Restricted Band Edge 53.9dBuV/m (495.5uV/m) @

18| cpana | 320 MHz | 19.508m at 5350 MHz FCC15209/15E 5350.0MHz (-0.1dB)
Restricted Band Edge 48.3dBuV/m (260.0pV/im) @

1b 802.11a 5500 MHz 20.0dBm at 5460 MHz FCC15.209/15E 5459.2MHz (-5.7dB)
Chain A 20.0dBm Band Edge 15E (68.3 dBuV/m avg, 54.3dBuV/m (518.8uVvim) @

' 5460 - 5470 MHz 88.3dBuV/m peak) 5469.9MHz (-14.0dB)
802.11a Restricted Band Edge 53.9dBuV/m (495.5uV/m) @

28| Cpain asc| 2320 MHz | 19.0dBm at 5350 MHz FCC15209/15E 5350.0MHz (-0.1dB)
Restricted Band Edge 45.5dBuV/m (188.4pVim) @

2b 802.11a 5500 MHz 20.0dBm at 5460 MHz FCC15.209/15E 5459.5MHz (-8.5dB)
Chain A+C 20.0dBm Band Edge 15E (68.3 dBuV/m avg, 50.1dBpV/m (319.9uVim) @

' 5460 - 5470 MHz 88.3dBuV/m peak) 5469.8MHz (-18.2dB)
802.11n20 Restricted Band Edge 50.9dBuV/m (350.8pVim) @

38| Cpain asc| 2320 MHz | 18.5dBm at 5350 MHz FCC15209/15E 5350.0MHz (-3.1dB)
Restricted Band Edge 46.7dBuV/m (216.3pVim) @

3 802.11n20 5500 MHz 20.0dBm at 5460 MHz FCC15.209/15E 5460.0MHz (-7.3dB)
Chain A+C 20.0dBm Band Edge 15E (68.3 dBuV/m avg, 52.6dBuV/m (426.6puVim) @

' 5460 - 5470 MHz 88.3dBuV/m peak) 5469.8MHz (-15.7dB)
802.11n40 Restricted Band Edge 52.2dBuV/m (407.4pVim) @

4| Chain arc | 2310 MHz | 17.0dBm at 5350 MHz FCC15209/15E 5350.0MHz (-1.8dB)
Restricted Band Edge 53.6dBuV/m (478.6pVim) @

i 802.11n40 5510 MHz 17:5dBm at 5460 MHz FCC15.209/15E 5459.8MHz (-0.4dB)
Chain A+C 17 5dBm Band Edge 15E (68.3 dBuV/m avg, 57.7dBuV/m (767.4uVim) @

' 5460 - 5470 MHz 88.3dBuV/m peak) 5469.7MHz (-10.6dB)

T73389 (UNIl Radiated).xls

Band Edge (5250-5350,5470-5725)
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Client; Xirrus Job Number; J71484
T-Log Number: T73389
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15.247 / RSS 210 Class:|N/A

Config. Used: 1
Config Change: None
EUT Voltage: POE

Date of Test: 10/24/2008
Test Engineer: Mehran Birgani
Test Location: SV OATS #1

Run #1a: 5320 MHz, 802.11a (Chain A) with power setting of 19.5 dBm
5350 MHz Band Edge Signal Radiated Field Strength

Run #1: Radiated Emissions at Band Edges, Operation in the 5250-5350MHz and 5460 - 5725MHz Bands, 802.11a mode

Frequency| Level Pol FCC 15.209 Detector | Azimuth Height |Comments

MHz dBuV/m V/H Limit Margin | Pk/QP/Avg| degrees meters
5350.000 47.0 H 54.0 -7.0 AVG 8 1.1  |RB1MHz;VB: 10 Hz
5350.030 53.9 \ 54.0 -0.1 AVG 279 19 |RB1MHz; VB: 10 Hz
5352.500 63.7 H 74.0 -10.3 PK 8 1.1  |RB1MHz; VB: 1 MHz
5353.500 70.0 \ 74.0 -4.0 PK 279 19 |RB1MHz VB:1MHz

Note 1: | For emissions in restricted band immediately above 5350MHz, the limit of 15.209 was used.

RE 1 MHz; ¥E 10 Hz Awverage (BElack trace), RE=E=1MHz Peak (Elue trace), Yertical

Y m)

Arnplitude (dE
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Frequency (MHz)
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7~Elliott EMC Test Data
B An ﬁ@;mnan\'
Client; Xirrus Job Number; J71484
T-Log Number: T73389
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15.247 / RSS 210 Class:|N/A

Run #1b: 5500 MHz, 802.11a (Chain A) with power setting of 20.0 dBm
5350-5460 MHz Restricted Band Edge Signal Radiated Field Strength

Frequency| Level Pol FCC 15.209 Detector | Azimuth Height |Comments

MHz dBuV/m V/H Limit Margin | Pk/QP/Avg| degrees meters
5459.200 48.3 \ 54.0 -5.7 AVG 314 10 |RB1MHz; VB: 10 Hz
5459.230 45.1 H 54.0 -8.9 AVG 0 1.1 |RB1MHz; VB: 10 Hz
5457.430 66.2 \ 74.0 -7.8 PK 314 1.0 |RB1MHz; VB: 1 MHz
5457.700 61.5 H 74.0 -12.5 PK 0 1.1 |RB1MHz; VB: 1 MHz

Note 1: | For emissions in restricted band immediately below 5150MHz, the limit of 15.209 was used.

Armplitude {dBuY m)

RE 1 MHz; ¥E 10 Hz Average (Elack trace), RE=VE=1MHz Peak (Elus trace), Yertical
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Frequency (MHz)
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2455.0  5460.0

5460 - 5470 MHz Band Edge Radiated Field Strength

Frequency| Level Pol 15E Detector | Azimuth Height |Comments
MHz dBuV/m V/IH Limit Margin | Pk/QP/Avg| degrees meters
5469.880 54.3 \ 68.3 -14.0 AVG 314 1.0 RB 1 MHz; VB: 10 Hz
5470.000 49.3 H 68.3 -19.0 AVG 0 1.1 RB 1 MHz; VB: 10 Hz
5469.500 70.3 \ 88.3 -18.0 PK 314 1.0 RB 1 MHz; VB: 1 MHz
5469.830 66.1 H 88.3 -22.2 PK 0 1.1 RB 1 MHz; VB: 1 MHz
Note 1- For emissions in the 5460-5470 MHz the average limit was set to -27dBm/MHz (68.3dBuV/m) and the peak limit to
-7dBm/MHz (88.3dBuV/m)

T73389 (UNII Radiated).xls Band Edge (5250-5350,5470-5725)
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EMC Test Data

Client; Xirrus Job Number: J71484
T-Log Number: T73389
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard:| FCC 15.247 /| RSS 210 Class: N/A

Date of Test: 10/24/2008
Test Engineer: Mehran Birgani
Test Location: SV OATS #1

Config. Used: 1

Run #2: Radiated Emissions at Band Edges, Operation in the 5250-5350MHz and 5460 - 5725MHz Bands, 802.11a mode

Config Change: None
EUT Voltage: POE

Run #2a: 5320 MHz, 802.11a (Chain A+C) with power setting of 19.0 dBm
5350 MHz Band Edge Signal Radiated Field Strength

Frequency| Level Pol FCC 15.209 Detector | Azimuth Height |Comments

MHz dBuV/m V/H Limit Margin | Pk/QP/Avg| degrees meters
5350.000 53.9 \ 54.0 -0.1 AVG 293 18 |RB1MHz; VB: 10 Hz
5350.000 46.6 H 54.0 -7.4 AVG 19 10 |RB1MHz; VB: 10 Hz
5350.400 62.7 H 74.0 -11.3 PK 19 10 |RB1MHz; VB: 1 MHz
5351.670 70.7 \ 74.0 -3.3 PK 293 18 |RB1MHz VB: 1 MHz

Note 1: | For emissions in restricted band immediately above 5350MHz, the limit of 15.209 was used.

35.0-
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B An ﬁ@;mnan\'
Client; Xirrus Job Number; J71484
T-Log Number: T73389
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15.247 / RSS 210 Class:|N/A

Run #2b: 5500 MHz, 802.11a (Chain A+C) with power setting of 20.0 dBm
5350-5460 MHz Restricted Band Edge Signal Radiated Field Strength

Frequency| Level Pol FCC 15.209 Detector | Azimuth Height |Comments

MHz dBuV/m V/H Limit Margin | Pk/QP/Avg| degrees meters
5459.530 455 \ 54.0 -8.5 AVG 241 10 |RB1MHz; VB: 10 Hz
5460.000 44.8 H 54.0 -9.2 AVG 1 1.0 |RB1MHz; VB: 10 Hz
5459.070 60.1 \ 74.0 -13.9 PK 241 1.0 |RB1MHz; VB: 1 MHz
5459.570 58.5 H 74.0 -15.5 PK 1 1.0  |RB1MHz; VB: 1 MHz

Note 1: | For emissions in restricted band immediately below 5150MHz, the limit of 15.209 was used.

Amplitude (dBus m)

RE 1 MHz; YE 10 Hz Average (Black trace), RE=VE=1MHz Peak (Blue trace), vertical
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5460 - 5470 MHz Band Edge Radiated Field Strength

-7dBm/MHz (88.3dBuV/m)

Frequency| Level Pol 15E Detector | Azimuth Height |Comments
MHz dBuV/m V/IH Limit Margin | Pk/QP/Avg| degrees meters
5469.830 50.1 \ 68.3 -18.2 AVG 241 10 |RB1MHz; VB: 10 Hz
5469.920 49.9 H 68.3 -18.4 AVG 1 1.0 |RB1MHz;VB: 10 Hz
5469.150 64.0 H 88.3 -24.3 PK 1 1.0  |RB1MHz; VB: 1 MHz
5469.850 69.5 \ 88.3 -18.8 PK 241 1.0 |RB1MHz; VB: 1 MHz
Note 1- For emissions in the 5460-5470 MHz the average limit was set to -27dBm/MHz (68.3dBuV/m) and the peak limit to

T73389 (UNII Radiated).xls Band Edge (5250-5350,5470-5725)
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Client: Xirrus Job Number: J71484

T-Log Number: T73389
Model:| XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15.247 / RSS 210 Class: N/A

Run #3: Radiated Emissions, Band Edges, Operation in the 5250-5350MHz and 5460 - 5725MHz Bands, 802.11n 20MHz

Date of Test: 10/24/2008 Config. Used: 1
Test Engineer: Mehran Birgani Config Change: None
Test Location: SV OATS #1 EUT Voltage: POE

Run #3a: 5320 MHz, 802.11n 20MHz (Chain A+C) with power setting of 18.5 dBm
5350 MHz Band Edge Signal Radiated Field Strength

Frequency| Level Pol FCC 15.209 Detector | Azimuth Height |Comments

MHz dBuV/m V/H Limit Margin | Pk/QP/Avg| degrees meters
5350.000 50.9 \ 54.0 -3.1 AVG 271 20 |RB1MHz; VB: 10 Hz
5350.000 49.3 H 54.0 -4.7 AVG 30 10 |RB1MHz; VB: 10 Hz
5353.500 63.3 H 74.0 -10.7 PK 30 10 |RB1MHz; VB: 1 MHz
5354.770 69.1 \ 74.0 -4.9 PK 271 20 |RB1MHz VB: 1 MHz

Note 1: | For emissions in restricted band immediately above 5350MHz, the limit of 15.209 was used.

RE 1 MHz; ¥E 10 Hz Awverage (BElack trace), RE=E=1MHz Peak (Elue trace), Yertical
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COMERaNY

EMC Test Data

Client: Xirrus Job Number:|J71484
T-Log Number: T73389
Model: | XN4
Account Manager: Susan Pelz|
Contact:| Steve Smith
Standard: FCC 15.247 / RSS 210 Class:|N/A
Run #3b: 5500 MHz, 802.11n 20MHz (Chain A+C) with power setting of 20.0 dBm
5350-5460 MHz Restricted Band Edge Signal Radiated Field Strength
Frequency| Level Pol FCC 15.209 Detector | Azimuth Height |Comments
MHz dBuV/m V/H Limit Margin | Pk/QP/Avg| degrees meters
5459.970 46.7 V 54.0 -7.3 AVG 242 1.0 RB 1 MHz; VB: 10 Hz
5459.970 46.1 H 54.0 -7.9 AVG 1 1.2 RB 1 MHz; VB: 10 Hz
5458.530 59.8 H 74.0 -14.2 PK 1 1.2 RB 1 MHz; VB: 1 MHz
5459.770 63.1 V 74.0 -10.9 PK 242 1.0 RB 1 MHz; VB: 1 MHz

Note 1: | For emissions in restricted band immediately below 5150MHz, the limit of 15.209 was used.

RE 1 MHz; ¥E 10 Hz Average (Elack trace), RE=VE=1MHz Peak (Elus trace), Yertical

-7dBm/MHz (88.3dBuV/m)
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35'I:|_|IIIIIII|IIIIIII|IIIIIII|IIIIIII|IIIIIII|IIIIIII|IIIIIII|IIIIIII|IIIIIII|IIIIIII|
5440.0 54420 54440 S446.0 544530 5450.0 54520 54540 S5456.0 5453.0  S460.(
Frequency (MHz)
5460 - 5470 MHz Band Edge Radiated Field Strength
Frequency| Level Pol 15E Detector | Azimuth Height |Comments
MHz dBuV/m V/IH Limit Margin | Pk/QP/Avg| degrees meters
5469.780 52.6 \ 68.3 -15.7 AVG 242 1.0 RB 1 MHz; VB: 10 Hz
5469.870 50.1 H 68.3 -18.2 AVG 1 1.2 RB 1 MHz; VB: 10 Hz
5467.230 715 \ 88.3 -16.8 PK 242 1.0 RB 1 MHz; VB: 1 MHz
5469.700 65.2 H 88.3 -23.1 PK 1 1.2 RB 1 MHz; VB: 1 MHz
Note 1- For emissions in the 5460-5470 MHz the average limit was set to -27dBm/MHz (68.3dBuV/m) and the peak limit to

T73389 (UNII Radiated).xls Band Edge (5250-5350,5470-5725)
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Client: Xirrus Job Number; J71484
T-Log Number: T73389
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard: FCC 15.247 / RSS 210 Class: 'N/A

Run #4: Radiated Emissions, Band Edges, Operation in the 5250-5350MHz and 5460 - 5725MHz Bands, 802.11n 40MHz

Date of Test: 10/24/2008 Config. Used: 1
Test Engineer: Mehran Birgani Config Change: None
Test Location: SV OATS #1 EUT Voltage: POE

Run #4a: 5310 MHz, 802.11n 40MHz (Chain A+C) with power setting of 17.0 dBm
5350 MHz Band Edge Signal Radiated Field Strength

Frequency| Level Pol FCC 15.209 Detector | Azimuth Height |Comments

MHz dBuV/m V/H Limit Margin | Pk/QP/Avg| degrees meters
5350.030 52.2 \ 54.0 -1.8 AVG 313 19 |RB1MHz; VB: 10 Hz
5350.030 49.3 H 54.0 -4.7 AVG 0 1.2 |RB1MHz; VB: 10 Hz
5350.200 66.4 H 74.0 -7.6 PK 0 1.2 |RB1MHz; VB: 1 MHz
5350.230 71.2 \ 74.0 -2.8 PK 313 19 |RB1MHz VB:1MHz

Note 1: | For emissions in the restricted band starting at 5350 MHz the limit of 15.209 was used.

RE 1 MHz; ¥E 10 Hz Awverage (BElack trace), RE=E=1MHz Peak (Elue trace), Yertical
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Client; Xirrus Job Number; J71484
T-Log Number: T73389
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15.247 / RSS 210 Class:|N/A

Run #4b: 5510 MHz, 802.11n 40MHz (Chain A+C) with power setting of 17.5 dBm
5350-5460 MHz Restricted Band Edge Signal Radiated Field Strength

Frequency| Level Pol FCC 15.209 Detector | Azimuth Height |Comments

MHz dBuV/m V/H Limit Margin | Pk/QP/Avg| degrees meters
5459.800 53.6 \ 54.0 -0.4 AVG 261 19 |RB1MHz; VB: 10 Hz
5459.870 45.8 H 54.0 -8.2 AVG 217 10 |RB1MHz; VB: 10 Hz
5458.700 60.9 H 74.0 -13.1 PK 217 1.0 |RB1MHz; VB: 1 MHz
5459.300 68.3 \ 74.0 -5.7 PK 261 19 |RB1MHz VB:1MHz

Note 1: | For emissions in the restricted band ending at 5460 MHz the limit of 15.209 was used.

Armplitude {dBuY m)

RE 1 MHz; ¥E 10 Hz Average (Elack trace), RE=VE=1MHz Peak (Elus trace), Yertical
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Frequency (MHz)

5454.0  5456.0

5460 - 5470 MHz Band Edge Radiated Field Strength

Frequency| Level Pol 15E Detector | Azimuth Height |Comments
MHz dBuV/m V/H Limit Margin | Pk/QP/Avg| degrees meters
5469.680 57.7 V 68.3 -10.6 AVG 261 1.9 |RB1MHz; VB: 10 Hz
5469.980 50.5 H 68.3 -17.8 AVG 217 1.0 |RB1MHz; VB: 10 Hz
5466.650 76.0 V 88.3 -12.3 PK 261 1.9 |RB1MHz; VB: 1 MHz
5468.500 69.2 H 88.3 -19.1 PK 217 1.0 |RB1MHz; VB: 1 MHz
Note 1: For emissions in the 5460-5470 MHz the average limit was set to -27dBm/MHz (68.3dBuV/m) and the peak limit to
-7dBm/MHz (88.3dBuV/m)
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COMpany

Client; Xirrus Job Number: J71484

T-Log Number: T73389
Model:| XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15.247 / RSS 210 Class: N/A

RSS 210 and FCC 15.407 (UNII - 5250 - 5350 MHz and 5470-5725MHz)
Radiated Spurious Emissions, 1 - 40 GHz, Internal Antenna

Test Specific Details
. The objective of this test session is to perform final qualification testing of the EUT with respect to the

Objective:
J specification listed above.
Date of Test: 11/3 & 11/4/2008 Config. Used: 1
Test Engineer: Mehran Birgani/Rafael Varelas Config Change: None
Test Location: SV OATS #1 EUT Voltage: POE

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing. All remote support
equipment was located approximately 30 meters from the EUT with all I/O connections running on top of the groundplane.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 15-35 °C
Rel. Humidity: 10-60 %

Summary of Results

Run # Mode Channel SP:t\;\ilr?gr; Test Performed Limit Result / Margin

" 802.11a, | 5260 MHz 41.7dBpv/m (121.6pV/im) @
n20,040 | 5270 MHz 7026.7MHz (-12.3dB)
802.11a, 38.1dBuV/m (80.4uV/im) @

& oo | 2300 MRz 20 o each 10597.1MHz (-15.9dB)

1c 802.11a, | 5320 MHz chain 39.9dBuV/m @ 10638.8MHz
n20,n40 | 5310 MHz . Radiated Emissions, (-14.1dB)

- highest FCC 15.209/15E

g | 80211, [ 5500 Mz ( 'gwgf 1-40 GHz 46.0dBpV/m @ 7333.4MHz
n2040 | 5510 MHz | DS : (-8.0dB)

1o 802.11a, ) g Refer to test data log T77249 for
n20,n40 radiated emissions, center channel

1if 802.11a, | 5700 MHz 50.3dBpV/im @ 7600.1MHz
n20,n40 | 5670 MHz (-3.7dB)

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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EMC Test Data
An i@(mlwny

Client; Xirrus Job Number: J71484

T-Log Number: T73389
Model: XN4

Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: FCC 15.247 / RSS 210 Class: N/A

Frequency Range

Test Distance

Limit Distance

Extrapolation Factor

1000 - 18000 MHz

3

3

0.0

Scan made in anechoic chamber, measurements in tables below taken on OATS.
Run #1a: Low Channel (5250-5350 MHz) 802.11a, 802.11n20 and 802.11n40

Run #1, Radiated Spurious Emissions, 1,000 - 40,000 MHz. Operation in the 5250-5350 MHz and 5470 - 5725 MHz Bands

-27dBm/MHz (~68.3 dBuV/m) and peak limit set to 20dB higher than the average limit (88.3 dBuV/m).

. Channel Power Setting
Radio (MH2) Mode Cran A T ChainC Comments
1 5260 a 20 20
2 5260 n20 20 20
3 5270 n40 20 20
4 - R
Spurious Radiated Emissions:
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments Mode
MHz dBuV/m vih Limit Margin | Pk/QP/Avg| degrees meters
7013.410 36.8 v 54.0 -17.2 AVG 8 1.0 |RB1MHz; VB: 10 Hz all
7026.660 41.7 \ 54.0 -12.3 AVG 88 2.2 |RB1MHz; VB: 10 Hz all
10518.260| 38.4 H 54.0 -15.6 AVG 65 1.7 |RB1MHz; VB: 10 Hz all
10520.870| 37.8 \ 54.0 -16.2 AVG 96 10 |RB1MHz; VB: 10 Hz all
10536.770| 37.8 H 54.0 -16.2 AVG 0 1.0 |RB1MHz; VB: 10 Hz all
10544.050| 38.1 \ 54.0 -15.9 AVG 54 10 |RB1MHz; VB: 10 Hz all
7013.440 46.9 \ 74.0 -27.1 PK 8 1.0  |RB1MHz; VB: 1 MHz all
7026.680 49.1 \ 74.0 -24.9 PK 88 2.2 |RB1MHz; VB: 1 MHz all
10518.600)  59.7 H 74.0 -14.3 PK 65 1.7 |RB1MHz; VB: 1 MHz all
10524.980| 54.3 \ 74.0 -19.7 PK 96 1.0  |RB1MHz; VB: 1 MHz all
10536.450|  49.6 H 74.0 -24.4 PK 0 1.0  |RB1MHz; VB: 1 MHz all
10541.100) 48.9 \ 74.0 -25.1 PK 54 1.0  |RB1MHz; VB: 1 MHz all
Note 1: For emissions in restricted bands, the limit of 15.209 was used. For all other emissions the average limit was set to

T73389 (UNIl Radiated).xls

Spurious (5250-5350,5470-5725)
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An i@(mlwnv
Client; Xirrus Job Number:|J71484
T-Log Number: T73389
Model:| XN4
Account Manager: Susan Pelz
Contact; Steve Smith
Standard: FCC 15.247 / RSS 210 Class:|N/A
Run #1b: Center Channel (5250-5350 MHz) 802.11a, 802.11n20
. Channel Power Setting
Radio (MH2) Mode Cran A T ChainC Comments
1 5300 a 20 20
2 5300 n20 20 20
3 - - - -
4 - - R
Spurious Radiated Emissions:
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments Mode
MHz dBuV/m vih Limit Margin | Pk/QP/Avg| degrees meters
7066.600 35.4 H 54.0 -18.6 AVG 101 18 |RB1MHz; VB: 10 Hz a, n20
7066.630 38.1 \ 54.0 -15.9 AVG 360 10 |RB1MHz; VB: 10 Hz a, n20
10595.080) 375 H 54.0 -16.5 AVG 81 23 |RB1MHz; VB: 10 Hz a, n20
10597.130) 38.1 \ 54.0 -15.9 AVG 0 2.2 |RB1MHz; VB: 10 Hz a, n20
7066.620 47.2 \ 74.0 -26.8 PK 360 10 |RB1MHz VB: 1 MHz a, n20
7066.720 45.6 H 74.0 -28.4 PK 101 18 |RB1MHz; VB: 1 MHz a, n20
10597.580| 49.3 \ 74.0 -24.7 PK 0 22 |RB1MHz; VB: 1 MHz a, n20
10600.150)  49.1 H 74.0 -24.9 PK 81 2.3 |RB1MHz; VB: 1 MHz a, n20
Note 1: For emissions in restricted bands, the limit of 15.209 was used. For all other emissions the average limit was set to
' -27dBm/MHz (~68.3 dBuV/m) and peak limit set to 20dB higher than the average limit (88.3 dBuV/m).

Run #1c: High Channel (5250-5350 MHz) 802.11a, 802.11n20 and 802.11n40

. Channel Power Setting
Radio (MH2) Mode Cran A T ChainC Comments
1 5320 a 20 20
2 5320 n20 20 20
3 5310 n40 20 20
4 - - - -
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Client; Xirrus Job Number; J71484

T-Log Number: T73389

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15.247 / RSS 210 Class: N/A

Spurious Radiated Emissions:

Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments Mode
MHz dBuV/m vih Limit Margin | Pk/QP/Avg| degrees meters
10638.780)  39.9 \ 54.0 -14.1 AVG 360 18 |RB1MHz; VB: 10 Hz all
10638.530) 39.5 H 54.0 -14.5 AVG 0 1.5 |RB1MHz; VB: 10 Hz all
10618.540| 39.2 H 54.0 -14.8 AVG 305 10 |RB1MHz; VB: 10 Hz all
10618.500)  39.0 v 54.0 -15.0 AVG 34 10 |RB1MHz; VB: 10 Hz all
7093.390 38.6 \ 54.0 -15.4 AVG 19 16 |RB1MHz; VB: 10 Hz all
7093.260 36.7 H 54.0 -17.3 AVG 280 13 |RB1MHz; VB: 10 Hz all
7080.240 36.4 H 54.0 -17.6 AVG 28 13 |RB1MHz; VB: 10 Hz all
7080.390 36.2 \ 54.0 -17.8 AVG 240 10 |RB1MHz; VB: 10 Hz all
10638.740| 51.3 \ 74.0 -22.7 PK 360 18 |RB1MHz; VB: 1 MHz all
10621.420| 50.4 H 74.0 -23.6 PK 305 10 |RB1MHz VB: 1 MHz all
10638.580|  50.3 H 74.0 -23.7 PK 0 1.5 |RB1MHz; VB: 1 MHz all
10620.230)  50.1 \ 74.0 -23.9 PK 34 1.0  |RB1MHz; VB: 1 MHz all
7093.370 49.2 \ 74.0 -24.8 PK 19 1.6 |RB1MHz; VB: 1 MHz all
7093.940 48.7 H 74.0 -25.3 PK 280 13 |RB1MHz VB: 1 MHz all
7081.310 47.9 H 74.0 -26.1 PK 28 1.3 |RB1MHz; VB: 1 MHz all
7078.970 47.6 3 74.0 -26.4 PK 240 1.0  |RB1MHz; VB: 1 MHz all
Note 1: For emissions in restricted bands, the limit of 15.209 was used. For all other emissions the average limit was set to
' -27dBm/MHz (~68.3 dBuV/m) and peak limit set to 20dB higher than the average limit (88.3 dBuV/m).

Run #1d: Low Channel (5470-5725 MHz) 802.11a, 802.11n20 and 802.11n40

. Channel Power Setting
Radio (MH2) Mode Cran A T ChainC Comments
1 5500 a 20 20
2 5500 n20 20 20
3 5510 n40 20 20
4 - - - -
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-27dBm/MHz (~68.3 dBuV/m) and peak limit set to 20dB higher than the average limit (88.3 dBuV/m).

EMC Test Data
An i@(mlwnv
Client; Xirrus Job Number:|J71484
T-Log Number: T73389
Model:| XN4
Account Manager: Susan Pelz
Contact; Steve Smith

Standard: FCC 15.247 / RSS 210 Class:|N/A
Spurious Radiated Emissions:

Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments Mode

MHz dBuV/m vih Limit Margin | PkIQP/Avg| degrees meters

7333.420 46.0 v 54.0 -8.0 AVG 330 1.0 RB 1 MHz; VB: 10 Hz all
7346.710 43.7 \ 54.0 -10.3 AVG 27 1.0 RB 1 MHz; VB: 10 Hz all
11000.910) 418 v 54.0 -12.2 AVG 334 1.0 RB 1 MHz; VB: 10 Hz all
11018.530) 41.2 \ 54.0 -12.8 AVG 153 1.0 RB 1 MHz; VB: 10 Hz all
10999.650|  40.5 H 54.0 -13.5 AVG 265 1.0 RB 1 MHz; VB: 10 Hz all
11020.270|  40.4 H 54.0 -13.6 AVG 93 1.0 RB 1 MHz; VB: 10 Hz all
7333.630 39.3 H 54.0 -14.7 AVG 21 1.0 RB 1 MHz; VB: 10 Hz all
7346.730 38.2 H 54.0 -15.8 AVG 123 1.1 RB 1 MHz; VB: 10 Hz all
11000.450) 52.9 v 74.0 -21.1 PK 334 1.0 RB 1 MHz; VB: 1 MHz all
11019.290| 52.8 \ 74.0 -21.2 PK 153 1.0 RB 1 MHz; VB: 1 MHz all
11001.040| 52.4 H 74.0 -21.6 PK 265 1.0 RB 1 MHz; VB: 1 MHz all
7333.070 52.3 \ 74.0 -21.7 PK 330 1.0 RB 1 MHz; VB: 1 MHz all
11020.080) 51.7 H 74.0 -22.3 PK 93 1.0 RB 1 MHz; VB: 1 MHz all
7346.650 50.4 \ 74.0 -23.6 PK 27 1.0 RB 1 MHz; VB: 1 MHz all
7332.810 48.6 H 74.0 -25.4 PK 21 1.0 RB 1 MHz; VB: 1 MHz all
7346.390 48.2 H 74.0 -25.8 PK 123 11 RB 1 MHz; VB: 1 MHz all

Note 1: For emissions in restricted bands, the limit of 15.209 was used. For all other emissions the average limit was set to

T73389 (UNIl Radiated).xls

Spurious (5250-5350,5470-5725)
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-27dBm/MHz (~68.3 dBuV/m) and peak limit set to 20dB higher than the average limit (88.3 dBuV/m).

EMC Test Data
An i@(mlwnv
Client; Xirrus Job Number:|J71484
T-Log Number: T73389
Model:| XN4
Account Manager: Susan Pelz
Contact; Steve Smith
Standard: FCC 15.247 / RSS 210 Class:|N/A
Run #1f: high Channel (5470-5725 MHz) 802.11a, 802.11n20 and 802.11n40
. Channel Power Setting
Radio (MH2) Mode Cran A T ChainC Comments
1 5700 a 20 20
2 5700 n20 20 20
3 5670 n40 20 20
4 - R
Spurious Radiated Emissions:
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments Mode
MHz dBuV/m vih Limit Margin | Pk/QP/Avg| degrees meters
7600.080 50.3 v 54.0 -3.7 AVG 319 2.0 RB 1 MHz; VB: 10 Hz all
11399.460| 47.2 \ 54.0 -6.8 AVG 327 1.0 RB 1 MHz; VB: 10 Hz all
7560.040 45.7 \ 54.0 -8.3 AVG 72 2.0 RB 1 MHz; VB: 10 Hz all
11399.920| 443 H 54.0 -9.7 AVG 239 1.0 RB 1 MHz; VB: 10 Hz all
7600.060 43.7 H 54.0 -10.3 AVG 318 2.0 RB 1 MHz; VB: 10 Hz all
11339.530| 424 \ 54.0 -11.6 AVG 237 1.0 RB 1 MHz; VB: 10 Hz all
11339.910) 41.2 H 54.0 -12.8 AVG 74 1.0 RB 1 MHz; VB: 10 Hz all
11400.420) 59.5 \ 74.0 -14.5 PK 327 1.0 RB 1 MHz; VB: 1 MHz all
7560.060 38.8 H 54.0 -15.2 AVG 123 1.0 RB 1 MHz; VB: 10 Hz all
11399.120| 56.5 H 74.0 -17.5 PK 239 1.0 RB 1 MHz; VB: 1 MHz all
7600.150 55.0 \ 74.0 -19.0 PK 319 2.0 RB 1 MHz; VB: 1 MHz all
11339.760|  53.9 H 74.0 -20.1 PK 74 1.0 RB 1 MHz; VB: 1 MHz all
11340.130) 53.8 \ 74.0 -20.2 PK 237 1.0 RB 1 MHz; VB: 1 MHz all
7559.840 51.6 \ 74.0 -22.4 PK 72 2.0 RB 1 MHz; VB: 1 MHz all
7600.260 51.5 H 74.0 -22.5 PK 318 2.0 RB 1 MHz; VB: 1 MHz all
7560.270 48.9 H 74.0 -25.1 PK 123 1.0 RB 1 MHz; VB: 1 MHz all
Note 1: For emissions in restricted bands, the limit of 15.209 was used. For all other emissions the average limit was set to

T73389 (UNIl Radiated).xls
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COMpany

Client; Xirrus Job Number: J71484

T-Log Number: T73389

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15.247 / RSS 210 Class: N/A

RSS 210 and FCC 15.407 (UNII - 5250 - 5350 MHz and 5470-5725MHz)
Radiated Spurious Emissions, Band Edges - External Antenna

Test Specific Details
. The objective of this test session is to perform final qualification testing of the EUT with respect to the

Objective:
J specification listed above.
Date of Test: 11/5/2008 Config. Used: 1
Test Engineer: Rafael Varelas Config Change: None
Test Location: OATS #1 EUT Voltage: POE

General Test Configuration

The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing. All remote support
equipment was located approximately 30 meters from the EUT with all I/O connections running on top of the groundplane.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 15-35 °C
Rel. Humidity: 10-60 %

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

Summary of Results

Run # Mode Channel SP:t\;\ilr?gr; Test Performed Limit Result / Margin
802.11a Restricted Band Edge 49.6dBpV/im @ 5350.0MHz
) : FCC15.209/15E

18| chang |2320MHz| 195 at 5350 MHz (-4.4dB)
20.0 Restricted Band Edge FCC 15209 15 E 49.5dBuV/im @ 5457.0MHz

1b 802.11a 5500 MHz at 5460 MHz (-4.5dB)
Chain B 20.0 Band Edge 5460 - 5470 15E (68.3 dBuV/m avg, 49.8dBuV/im @ 5469.7MHz

' MHz 88.3dBuV/m peak) (-18.5dB)
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COMERaNY

Client; Xirrus Job Number: J71484

T-Log Number: T73389
Model:| XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15.247 / RSS 210 Class: N/A

Run #1: Radiated Emissions at Band Edges, Operation in the 5250-5350MHz and 5460 - 5725MHz Bands, 802.11a mode
Run #1a: 5320 MHz, 802.11a (Chain B) with power setting of 19.5

5350 MHz Band Edge Signal Radiated Field Strength

Frequency| Level Pol FCC 15.209 Detector | Azimuth Height |Comments
MHz dBuV/m vih Limit Margin | PkIQP/Avg| degrees meters
5350.000 49.6 V 54.0 -4.4 Avg 101 1.9 RB 1 MHz; VB: 10 Hz
5352.420 61.9 V 74.0 -12.1 PK 101 1.9 RB 1 MHz; VB: 1 MHz
5350.030 494 H 54.0 -4.6 Avg 183 2.3 RB 1 MHz; VB: 10 Hz
5350.880 62.1 H 74.0 -11.9 PK 183 2.3 RB 1 MHz; VB: 1 MHz
Note 1: | For emissions in restricted band immediately above 5350MHz, the limit of 15.209 was used.
RE 1 MHz; B 10 Hz Average (Black Trace), RE=VYE=1MHz Peak (Blue Trace) Yertical
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T73389 (UNII Radiated).xls BE(5250-5350,5470-5725)ExtAnt Page 32 of 38



v :
7~Elliott EMC Test Data
B An ﬁ@;mnan\'
Client; Xirrus Job Number: J71484
T-Log Number: T73389
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15.247 / RSS 210 Class: N/A

Run #1b: 5500 MHz, 802.11a (Chain B) with power setting of 20

5460 MHz Restricted Band Edge Signal Radiated Field Strength

Frequency| Level Pol FCC 15.209 Detector | Azimuth Height |Comments
MHz dBuV/m V/H Limit Margin | Pk/IQP/Avg| degrees meters
5457.020 49.5 V 54.0 -4.5 Avg 313 1.8 RB 1 MHz; VB: 10 Hz
5458.060 62.0 V 74.0 -12.0 PK 313 1.8 RB 1 MHz; VB: 1 MHz
5457.110 49.4 H 54.0 -4.6 Avg 5 1.1 RB 1 MHz; VB: 10 Hz
5458.370 61.7 H 74.0 -12.3 PK 5 1.1 RB 1 MHz; VB: 1 MHz
RE 1 MHz; YE 10 Hz Average (Black Trace), RE=YE=1MHz Peak (Blus Trace) vertical
g0.0-
[t R e e
700
£
= 65.0
& i gt S et ot oyt
I 60,0
1]
= 55.0
2 E0.0-———
=
45.0
40.0
35||:I_|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|
S440.0 54425 5445.0 S447.5 5450.0 S452.5 5455.0 S457.5 S460.0 S462.5 54650 S467.5 S470.0
Frequency (MHz)

5470 MHz Band Edge Radiated Field Strength

-7dBm/MHz (88.3dBuV/m)

Frequency| Level Pol 15E Detector | Azimuth Height |Comments
MHz dBuV/m V/H Limit Margin | Pk/QP/Avg| degrees meters

5469.670 49.8 \ 68.3 -18.5 Avg 313 18 |RB1MHz; VB: 10 Hz
5469.490 62.3 \ 88.3 -26.0 PK 313 18 |RB1MHz VB: 1 MHz
5468.130 49.5 H 68.3 -18.8 Avg 5 1.1  |RB1MHz;VB: 10 Hz
5467.160 61.5 H 88.3 -26.8 PK 5 1.1 |RB1MHz; VB: 1 MHz

Note 1. For emissions in restricted band immediately below 5460MHz, the limit of 15.209 was used.

Note 2- For emissions in the 5460-5470 MHz the average limit was set to -27dBm/MHz (68.3dBuV/m) and the peak limit to

T73389 (UNII Radiated).xls BE(5250-5350,5470-5725)ExtAnt
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Client; Xirrus Job Number:|J71484

T-Log Number: T73389
Model:| XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: FCC 15.247 / RSS 210 Class: N/A

RSS 210 and FCC 15.407 (UNII - 5250 - 5350 MHz and 5470-5725MHz)
Radiated Spurious Emissions, 1 - 40 GHz, External Antenna

Test Specific Details
. The objective of this test session is to perform final qualification testing of the EUT with respect to the

Objective: e
J specification listed above.
Date of Test: 11/4/2008 Config. Used: 1
Test Engineer: Rafael Varelas Config Change: None
Test Location: SVOATS #1 EUT Voltage: POE

General Test Configuration

The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing. All remote support
equipment was located approximately 30 meters from the EUT with all I/O connections running on top of the groundplane.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 15-35 °C
Rel. Humidity: 10-60 %

Summary of Results

Run # Mode Channel P°VYer IR Test Performed Limit Result / Margin
Setting Power
5260 MHz 63.7dBpV/m @
80z.11a | 10520.8VHz (-10.3dB)
41.3dBpVvim @
1 : 20
802.11a | 5300 MHz 7086.8MHz (-12.708)
40.3dBuV/im @
ela | Radiated Emissions LSS REYUE)
802.11a | 5500 MHz 1 - 40 GHz ' FCC 15.209/15E 42.9dBuV/im @
' 7333.5MHz (-11.1dB)
Refer to T77249 for
2 802.11a - 20 radiated emissions,
center channel
5700 MHz 52.3dBuvVim @
80211a 7600.1MHz (-L.7dB)

Modifications Made During Testing
No modifications were made to the EUT during testing

T73389 (UNIl Radiated).xls Spur(5250-5350,5470-5725)ExtAnt Page 34 of 38
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EMC Test Data
An i@(mlwny

Client; Xirrus Job Number: J71484

T-Log Number: T73389
Model: XN4

Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: FCC 15.247 / RSS 210 Class: N/A

Deviations From The Standard
No deviations were made from the requirements of the standard.

Run #1, Radiated Spurious Emissions, 1,000 - 40,000 MHz. Operation in the 5250-5350 MHz and 5470 - 5725 MHz Bands

Frequency Range

Test Distance

Limit Distance

Extrapolation Factor

1000 - 18000 MHz 3 3 0.0
Run #1a: 802.11a, Low Channel @ 5260
Radio Channel Mode Power Setting Comments
(MHz) Chain A
4 5260 a 20

Spurious Radiated Emissions:

Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments

MHz dBuV/m vih Limit Margin | Pk/QP/Avg| degrees meters
10520.790]  63.7 H 74.0 -10.3 PK 349 1.0 RB 1 MHz; VB: 1 MHz
10518.830| 404 H 54.0 -13.6 AVG 349 1.0 RB 1 MHz; VB: 10 Hz
10519.860] 39.8 V 54.0 -14.2 AVG 163 1.0 RB 1 MHz; VB: 10 Hz
7013.340 39.0 V 54.0 -15.0 AVG 345 1.1 RB 1 MHz; VB: 10 Hz
7013.400 37.9 H 54.0 -16.1 AVG 238 17 RB 1 MHz; VB: 10 Hz
10521.280] 52.0 V 74.0 -22.0 PK 163 1.0 RB 1 MHz; VB: 1 MHz
7013.380 48.2 V 74.0 -25.8 PK 345 1.1 RB 1 MHz; VB: 1 MHz
7013.680 48.1 H 74.0 -25.9 PK 238 1.7 RB 1 MHz; VB: 1 MHz
Chain B on 11/5/08

10518.660] 39.5 V 54.0 -14.5 AVG 360 1.8 RB 1 MHz; VB: 10 Hz
10518.990] 50.5 V 74.0 -23.5 PK 360 1.8 RB 1 MHz; VB: 1 MHz
7013.410 40.2 V 54.0 -13.8 AVG 287 1.0 RB 1 MHz; VB: 10 Hz
7013.480 48.8 V 74.0 -25.2 PK 287 1.0 RB 1 MHz; VB: 1 MHz
10518.760| 404 H 54.0 -13.6 AVG 253 1.8 RB 1 MHz; VB: 10 Hz
10519.120] 617 H 74.0 -12.3 PK 253 1.8 RB 1 MHz; VB: 1 MHz

T73389 (UNIl Radiated).xls
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EMC Test Data
An i@(mlwnv
Client: Xirrus Job Number: J71484
T-Log Number: T73389
Model: XN4
Account Manager: Susan Pelz|
Contact:| Steve Smith
Standard: FCC 15.247 / RSS 210 Class: N/A
Run #1b: 802.11a, Center Channel @ 5300
Radio Channel Mode Power Setting Comments
(MHz) Chain A
4 5300 a 20
Spurious Radiated Emissions:
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments
MHz dBuV/m vih Limit Margin | Pk/QP/Avg| degrees meters
7066.750 41.3 V 54.0 -12.7 AVG 349 2.0 RB 1 MHz; VB: 10 Hz
10598.500]  39.6 H 54.0 -14.4 AVG 0 1.0 RB 1 MHz; VB: 10 Hz
10598.500]  39.6 V 54.0 -14.4 AVG 268 1.0 RB 1 MHz; VB: 10 Hz
7066.310 36.1 H 54.0 -17.9 AVG 314 1.4 RB 1 MHz; VB: 10 Hz
10598.840| 514 H 74.0 -22.6 PK 0 1.0 RB 1 MHz; VB: 1 MHz
10599.570] 51.1 V 74.0 -22.9 PK 268 1.0 RB 1 MHz; VB: 1 MHz
7066.750 49.7 V 74.0 -24.3 PK 349 2.0 RB 1 MHz; VB: 1 MHz
7066.130 47.1 H 74.0 -26.9 PK 314 1.4 RB 1 MHz; VB: 1 MHz
Chain B on 11/5/08
10598.540| 39.0 H 54.0 -15.0 AVG 17 1.0 RB 1 MHz; VB: 10 Hz
10599.470] 504 H 74.0 -23.6 PK 17 1.0 RB 1 MHz; VB: 1 MHz
7066.690 38.2 V 54.0 -15.8 AVG 23 1.0 RB 1 MHz; VB: 10 Hz
7067.100 47.6 V 74.0 -26.4 PK 23 1.0 RB 1 MHz; VB: 1 MHz
Note 1: For emissions in restricted bands, the limit of 15.209 was used. For all other emissions the average limit was set to -

27dBm/MHz (~68.3 dBuV/m) and peak limit set to 20dB higher than the average limit (88.3 dBuv/m).

T73389 (UNIl Radiated).xls
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EMC Test Data
An i@(mlwnv
Client; Xirrus Job Number:|J71484
T-Log Number: T73389
Model: XN4
Account Manager: Susan Pelz|
Contact:| Steve Smith
Standard: FCC 15.247 / RSS 210 Class:|N/A
Run #1, Radiated Spurious Emissions, 1,000 - 40,000 MHz. Operation in the 5250-5350 MHz and 5470 - 5725 MHz Bands
Run #1c: 802.11a, High Channel @ 5320
Radio Channel Mode Power Setting Comments
(MH2) Chain A
4 5320 a 20
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments
MHz dBuV/m vih Limit Margin | Pk/QP/Avg| degrees meters
7093.370 40.3 V 54.0 -13.7 AVG 360 1.0 RB 1 MHz; VB: 10 Hz
10638.830| 394 V 54.0 -14.6 AVG 252 1.0 RB 1 MHz; VB: 10 Hz
10638.530] 394 H 54.0 -14.6 AVG 5 1.0 RB 1 MHz; VB: 10 Hz
7093.290 37.6 H 54.0 -16.4 AVG 180 1.1 RB 1 MHz; VB: 10 Hz
10640.940] 51.1 V 74.0 -22.9 PK 252 1.0 RB 1 MHz; VB: 1 MHz
10638.570] 50.6 H 74.0 -23.4 PK 5 1.0 RB 1 MHz; VB: 1 MHz
7093.140 49.2 V 74.0 -24.8 PK 360 1.0 RB 1 MHz; VB: 1 MHz
7093.500 48.1 H 74.0 -25.9 PK 180 1.1 RB 1 MHz; VB: 1 MHz
Chain B on 11/5/08
7093.530 41.1 V 54.0 -12.9 AVG 181 1.0 RB 1 MHz; VB: 10 Hz
7093.270 49.5 V 74.0 -24.5 PK 181 1.0 RB 1 MHz; VB: 1 MHz
10638.510] 39.0 V 54.0 -15.0 AVG 360 1.0 RB 1 MHz; VB: 10 Hz
10639.460] 51.0 V 74.0 -23.0 PK 360 1.0 RB 1 MHz; VB: 1 MHz
Note 1: For emissions in restricted bands, the limit of 15.209 was used. For all other emissions the average limit was set to -
' 27dBm/MHz (~68.3 dBuV/m) and peak limit set to 20dB higher than the average limit (88.3 dBuV/m).

Run #2, Radiated Spurious Emissions, 1,000 - 40,000 MHz. Operation in the 5250-5350 MHz and 5470 - 5725 MHz Bands
Run #2a: 802.11a, Low Channel @ 5500

Radio Channel Mode Power Setting Comments
(MHz) Chain A
4 5500 a 20
Spurious Radiated Emissions:
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments Mode
MHz dBuV/m vih Limit Margin | Pk/QP/Avg| degrees meters
7333.450 42.9 V 54.0 -11.1 AVG 227 1.0 RB 1 MHz; VB: 10 Hz a
11000.830] 40.1 V 54.0 -13.9 AVG 14 1.0 RB 1 MHz; VB: 10 Hz a
11000.750]  40.0 H 54.0 -14.0 AVG 360 1.0 RB 1 MHz; VB: 10 Hz a
7333.400 39.1 H 54.0 -14.9 AVG 250 1.0 RB 1 MHz; VB: 10 Hz a
10999.820] 51.1 V 74.0 -22.9 PK 14 1.0 RB 1 MHz; VB: 1 MHz a
11001.360] 51.1 H 74.0 -22.9 PK 360 1.0 RB 1 MHz; VB: 1 MHz a
7333.370 50.0 V 74.0 -24.0 PK 227 1.0 RB 1 MHz; VB: 1 MHz a
7333.290 48.6 H 74.0 -25.4 PK 250 1.0 RB 1 MHz; VB: 1 MHz a
Chain B on 11/5/08
7333.370 39.4 V 54.0 -14.6 AVG 280 1.0 RB 1 MHz; VB: 10 Hz
7333.280 49.1 V 74.0 -24.9 PK 280 1.0 RB 1 MHz; VB: 1 MHz

T73389 (UNIl Radiated).xls
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EMC Test Data
An i@(mnwnv
Client; Xirrus Job Number: J71484
T-Log Number: T73389
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15.247 / RSS 210 Class: N/A
Run #2c: 802.11a, High Channel @ 5700
Radio Channel Mode Power Setting Comments
(MH2) Chain A
4 5700 a 20
Spurious Radiated Emissions:
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments Mode
MHz dBuV/m vih Limit Margin | Pk/QP/Avg| degrees meters
7600.050 52.3 V 54.0 -1.7 AVG 230 2.0 RB 1 MHz; VB: 10 Hz a
11398.500| 42.8 V 54.0 -11.2 AVG 217 1.9 RB 1 MHz; VB: 10 Hz a
7600.040 42.8 H 54.0 -11.2 AVG 234 1.0 RB 1 MHz; VB: 10 Hz a
11399.060| 41.9 H 54.0 -12.1 AVG 263 1.0 RB 1 MHz; VB: 10 Hz a
7600.140 55.7 V 74.0 -18.3 PK 230 2.0 RB 1 MHz; VB: 1 MHz a
11399.220 54.5 V 74.0 -19.5 PK 217 1.9 RB 1 MHz; VB: 1 MHz a
11400.570 53.3 H 74.0 -20.7 PK 263 1.0 RB 1 MHz; VB: 1 MHz a
7600.020 50.2 H 74.0 -23.8 PK 234 1.0 RB 1 MHz; VB: 1 MHz a
Chain B on 11/5/08
7600.020 44.1 V 54.0 -9.9 AVG 352 1.1 RB 1 MHz; VB: 10 Hz a
7600.250 50.5 V 74.0 -23.5 PK 352 1.1 RB 1 MHz; VB: 1 MHz a

T73389 (UNIl Radiated).xls
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EMC Test Data
Client:| Xirrus Job Number: J77228
Model: | XN4 T-Log Number; T77249
Account Manager: | Susan Pelz
Contact:| Steve Smith Mark Briggs
Emissions Standard(s): FCC 15 E, RSS 210 Class: NIl
Immunity Standard(s): - Environment; Wireless

NIl RF Port Test Data

For The

Xirrus
Model

XN4

Date of Last Test: 11/23/2009
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|7/}:E| liott EMC Test Data

An i@(unwny
Client; Xirrus Job Number:|J77228

T-Log Number: T77249

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

RSS-210 (LELAN) and FCC 15.407(UNII)

Antenna Port Measurements
Power, PSD, Peak Excursion, Bandwidth and Spurious Emissions

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
" specification listed above.

Date of Test: 11/23/2009 Config. Used: -
Test Engineer: Rafael Varelas Config Change: Direct connection
Test Location: OATS #2 EUT Voltage: 120V/60Hz

General Test Configuration
When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the spectrum
analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements are corrected to
allow for the external attenuators and cables used.

Ambient Conditions: Temperature: 15-35 °C
Rel. Humidity: 10-60 %

Summary of Results

Run # Test Performed Limit Pass / Falil Result / Margin
Single radio: 18.5 dBm
1 Power, 5470 - 5725MHz 15.407(a) (1), (2 i
@) @) Pass 4x radio: 23.5 dBm
1 PSD, 5470 - 5725MHz 15.407(a) (1), (2) Pass 6.0 dBm/MHz
1 26dB Bandwidth 15.407 Pass 37.9 MHz
1 99% Bandwidth RSS 210 - 17.4 MHz
2 Peak Excursion Envelope 15.407(a) (6) Pass 11.98 dB
Antenna Conducted All emissions below the
3 15.407(b
Out of Band Spurious (b) — -27dBm/MHz limit
4 20dB bandwidth 15.407(b) Pass 20dB bandwidth below 5589.3 MHz
and above 5650.2 MHz

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T77249 Xirrus XN4.xlIs 802.11a Center Channel Page 2 of 30
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|7/}:E| liott EMC Test Data

Client; Xirrus Job Number: J77228

T-Log Number: T77249

Model: XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

Run #1: Bandwidth, Output Power and Power spectral Density

Antenna gain used is for the internal antenna. The external antenna gain is lower (2.5dBi) and not used for MIMO modes.
Antenna Gain (dBi): 3.0

Power settings for a single radio operating in the band

Frequency | Software Bandwidth Output Power" dBm Power PSD? dBm/MHz Result
(MHz) Setting 2608 99%" | Measured |  Limit (Watts) | Measured | FCC Limit | RSS Limit®
5580 20.0 37.9 17.4 18.5 24.0 0.071 6.0 11.0 11.0 Pass
: OlL 10.0-
Spectrurn Analyzer Settings
CF: 55&0.00 MHz 0=
SPAM:E0.00 MHz
RE 1.000 MHz 0.0-
WE 2.000 MHz
Dretector Sample -3.0-
Atk 20
RL Ooffset 0,00 -10.0-
Sweep Tirne 50.0ms
Ref Lul:7 00DEM E i5.0-
Pwar avg: 100 sweeps -
Armp corr: 11.0d8 20,0 -
Bin size: 83 kHz
Highest PSD 250 -
5,93 dErn/1.000 MHz
3396 Bandwidth ~30.0-
17,39 MHz -35.0-
Power Crver Span -40.0 - | | | | | :
FLAT 5555.0 5560.0 5570.0 5580.0 5590.0 S600.0 5605.0
1254 dEm Frequency (MHz)
29% Bandwidth, Power Over Span and P30

Output power measured using a spectrum analyzer (see plots below):

aver 40 MHz

Note 1: RBW=1MHz, VB=3 MHz, sample detector, power averaging on (transmitted signal was continuous) and power integration

Note 2: Measured using the same analyzer settings used for output power.

Note 3:

amount that the measured value exceeds the average by more than 3dB.

For RSS-210 the limit for the 5150 - 5250 MHz band accounts for the antenna gain as the maximum eirp allowed is
10dBm/MHz. The limits are also corrected for instances where the highest measured value of the PSD exceeds the
average PSD (calculated from the measured power divided by the measured 99% bandwidth) by more than 3dB by the

Note 4: 99% Bandwidth measured in accordance with RSS GEN - RB > 1% of span and VB >=3xRB

T77249 Xirrus XN4.xls 802.11a Center Channel

Page 3 of 30



% Ell inOtt EMC Test Data

LB company
Client; Xirrus Job Number; J77228

T-Log Number: T77249
Model:| XN4

Account Manager: Susan Pelzl

Contact; Steve Smith

Standard:| FCC 15 E, RSS 210 Class:|N/A
Power settings for all four radios operating in the 5470 - 5725 MHz band

Output power measured on the centre channel to demonstrate power control is available to set the power to a level low enough to comply

with limits when all four radios are operational in the band. Only power was measured - aggregation of PSD is not applicable as the
device cannot have more than one radio operating on a channel.

Frequency | Software Bandwidth Measured Power'
(MHz) | Seting | 26dB 99%" dBm mw
5580 195 37.9 - 175 56.5 Limit
Total Power Across The Band| 235 226.0 24 dBm

Run #2: Peak Excursion Measurement
Device meets the requirement for the peak excursion

Freq Peak Excursion(dB)

(MHz) Value Limit
5500 11.1 13.0
5580 12.0 13.0
5700 11.0 13.0

T77249 Xirrus XN4.xlIs 802.11a Center Channel Page 4 of 30



% Ell inOtt EMC Test Data

LB company
Client; Xirrus Job Number; J77228

T-Log Number: T77249
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Plots Showing Peak Excursion
Trace A: RBW = VBW = 3MHz, Peak hold
Trace B: RBW =1 MHz, VBW = 3MHz, Integrated average power

Sampled (Plok 0) and Peak (Plok 1) Traces

ZElliott
14.0 | TN L] Flﬁi T A L
AL { FHA ki 't ;h“‘l Ploko [
14.0
’ N Plak 1 ™
12.0 .
L Settings For plok O
p 10.0-7 CF: 5550.00 MHz
! SPAMN:S0.00 MHz
g &80 RE 1.000 MHz
E . YE 3,000 MHz
' L P fulrl LA B Detector Sample
‘Wﬂai“l""‘""‘r bl q\"' ..'r- Ak o uan'h_w-.,m."r AFE 20
4.0 RL Offset 0,00
.I"r Sweep Time S0.0ms
2.0 L Ref Lvl:7.000EM
Pwar avg: 100 sweeps
0. | Amp corr: 11,0d6
-2.0 T 1 1 1 1 1 1 1 11 5Etti|‘|§|5 Fl:lr I:lll:lt 1
5572 5574 5576 55758 5530 5552 5554 55586 5585
E (MHz) CF: 5580,00 MHz
requency LMz SPAN:50,00 MHz
Peak Excursion (Plot 1 - Plot O} RE 1,000 MHz
{5.0- ¥E 3,000 MHz
14.0 Deteckar POS
' ALk 20
12.0 RL OFFSEt 0,00
15 y Sweep Time 50,0ms
10.0 :ﬂq.'r.,ﬂ:;.w A ;mmeﬁ_#gm- Ref Lvl:7.00DEM
ke Amp core: 11,0dE
a.0 MaxHold 20sweeps
b}
3 60 Peak PSD (Plat 0)
E‘ 4.0 &0  dBmy1.000
50 Peak PSD (Flak 1)
16.3 dBmn1.000
0.0
20 Maximum Peak
' Excursion {dB)
-0 11.98
-3 ] l l 1 1 ] 1 11 PASS
5572 5574 5576 5575 55380 55582 5554 5586 5535

Frequency (MHz)

Peak Excursion Measurement 55350 MHz
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Client; Xirrus Job Number:|J77228

T-Log Number: T77249
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith

Standard:| FCC 15 E, RSS 210 Class:|N/A
Run #3: Out Of Band Spurious Emissions - Antenna Conducted
Date of Test: 11/3/2009 Config. Used: -
Test Engineer: Suhaila Khushzad Config Change: Direct connection
Test Location: Chamber #2 EUT Voltage: 120V/60Hz

MIMO Devices: As the output power setting for the single chain mode is higher than the setting for dual chain, and by adjusting the limit
for out of band spurious emissions to account for dual chain operation, the plots below cover both single- and dual chain operation.

Number of transmit chains: 2
Maximum Antenna Gain: 3.0 dBi
Spurious Limit: -27.0 dBm/MHz eirp
Adjustment for 2 chains: -6.0 dB adjustment for multiple chains and coherency between chains.

-36.0 dBm/MHz  Average Limit (RB=1MHz, VB=10Hz)

Limit Used On Plots "**: o
it Ssed Hn FIots -16.0 dBm/MHz  Peak Limit (RB=VB=1MHz)

The -27dBm/MHz limit is an eirp limit. The limit for antenna port conducted measurements is adjusted to take into
consideration the maximum antenna gain (limit = -27dBm - antenna gain). Radiated field strength measurements for
signals more than 50MHz from the bands and that are close to the limit are made to determine compliance as the antenna
gain is not known at these frequencies.

Note 2: All spurious signals below 1GHz are measured during digital device radiated emissions test.

Note 3: Signals that fall in the restricted bands of 15.205 are subject to the limit of 15.209.

Note 1:

Plots Showing Out-Of-Band Emissions (RBW=VBW=1MHz)

Middle channel, 5580 MHz with Power Setting of 22.0, Chain A and Chain C

Cuk-Of-Band Emissions, Chain 0

10.0-

0.0-
-10.0-
-20.0-
-30.0-
-40.0 -
-50.0-
-60.0-
-70.0-
-30.0 -

Q000 i o A
30,0 100.0 10000 10000,0 40000,

Frequency (MHz)

Amplicude (dBrm)

T77249 Xirrus XN4.xlIs 802.11a Center Channel Page 6 of 30



7 Elliott
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EMC Test Data

Client; Xirrus

Job Number: J77228

Model: XN4

T-Log Number: T77249

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: [FCC 15 E, RSS 210

Class: N/A

Cuk-Of-Band Emissions, Chain 2

10.0-
0.0-
-10.0-
E-ED.D—

B -30.0-

&

=

o
I

-50.0-

Amplitude

e

=

o
i

-70.0-
-30.0 -

an.o-, o,
30,0

100.0

1000.0
Frequency (MHz)

o
40000,

Run #4: 20dB Bandwidth - Channels Adjacent to 5600-5650MHz band
Date of Test: 11/3/2009
Test Engineer: Suhaila Khushzad
Test Location: Chamber #2

20dB bandwidth - 5580MHz, Chain A

Config. Used: -
Config Change: Direct connection

EUT Voltage: 120V/60Hz
These measurements are used to demonstrate that the 20dB bandwidth of the channels either side of the 5600-5650 MHz band do not
fall into the 5600-5650 MHz band. Measurements made with RB=VB=300kHz, peak detector.

10.0- Analyzer Settings
G.0- Agilent Technologies, E444648
0. - CF: 5580,000 MHz
SPAM: 50,000 MHz
-a.0- RE: 300 kHz
-10.0- WB: 300 kHz
U5 — Detectar: POS
R Attn: 20 OB
5 -20.0- RL Offset: 11.0 DB
-cEc -25.0- Sweep Time: 1.0ms
-30.0- Ref Lvl: 19,0 DEM
-35.0-
40— Cormnrnents
-45.0- 20dB B! 19,208 MHz
Chain 0
-50.0 - 1 1 1 1 1 1 1 1 1 1
5555 55A0 555 5570 5575 5580 5585 5590 5595 5600 S605
Frequency (MHz)
Cursor 1 5589.2614 6.12 —>H &*] Delta Freq, 19,206 E -
cursar 2 55700550 1388 =@ | poita srmplitude  20.00 l I lOtt

T77249 Xirrus XN4.xls 802.11a Center Channel
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7(; Ell IOtt EMC Test Data

i@(mlwny
Client; Xirrus Job Number: J77228

T-Log Number: T77249
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith

Standard: FCC 15 E, RSS 210 Class: N/A
20dB bandwidth - 5580MHz, Chain C
10.0- Analyzer Settings
5.0- Agilent Techrnologies, E44464
oo- CF: 5580,000 MHz
' SPAN: 50,000 MHz
-=0- RE: 300 kHz
-10.0- YE: 300 kHz
T _i5- Deteckor: PO5
3 Attn: 20 DB
5 -20.0- 1 RL Offset: 11,0 DB
E =on- 1 Sweep Time: 1.0ms
_=0.0- i Ref Lwl: 19,0 DEM
-35.0- I
-40.0 - i Carmments
45— 1 20dB B'W': 17.823 MHz
. ] i
i Zhain 2

-50.0 - 1 1 1 1 1 1 1 1 1 1
G555 S5e0  GheS G570 G575 5EB0 5585 5500 S5O5 Se00 SE0S

Frequency (MHz)
Cursar 1 55a9.2447 0.83 bl & Delta Freq. 17.823 E]]i
Cusorz  s571.4z2t  -10.17 =& |peita Amplitude 20,00 Ott

20dB bandwidth - 5660MHz, Chain A

10.0- i Aralyzer Settings
5.0- agilent Technologies, E444648
00— CF: 5660,000 MHz

SPaM: 50,000 MHz

-5.0- RE: 300 kHz

-10.0- VB 300 kHz
& 95.0- Dekecktor: POS
b= Akkn: 20 DB
i -=0.0- FL Offset: 11,0 DB
-CEE -25.0- Sweep Time: 1.0ms
a0.0- Ref Lvl: 19,0 DBM
-35.0-
-40.0- Carnrnents
a5.0- 206 B! 19.090 MHz
Chain 0
-50.0-) |

1 1 1 1 1 1 1 1 1
5635 Se40 Se45 5650 5655 SeA0 SeeS SEeY0 S6YS 5630 5685
Frequency (MHz)

Cursor 1 S669.3448 6,75 9= &l Dielta Freq.  19.080 E]]i
Cursorz  Sesn.zs51  -13.25 el & | pelts amplitude 20,00 Ott

T77249 Xirrus XN4.xlIs 802.11a Center Channel Page 8 of 30
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COMpany

EMC Test Data

Client; Xirrus

Job Number: J77228

Model: XN4

T-Log Number: T77249

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: [FCC 15 E, RSS 210

Class: N/A

20dB bandwidth - 5660MHz, Chain C

Analyzer Settings

10.0- T
5.0- : Agilent Technologies, E444648
_ 1 _F: S&a0,000 MHz
0.0 ! SPAM: 50.000 MHz
-5.0- ! RE: 300 kHz
_ I WE: 300 kHz
o (10:0 Detectar: POS
2 -15.0- Attn: 20 DB
ﬁ-ED 0- RL Offset; 11.0 DB
.CEE ! Sweep Time: 1.0ms
-25.0- Ref Lvl: 19.0 DEM
-30.0-
-35.0- Carnrments
_40.0- 20dE BW: 19,306 MHz
Chain 2
-45.0-) 1 1 1 1 1 1 1 1 1 1
B3 GA40 Ged45 BeE0 GASS SA60 0 SaRE SEF0 GAEFS GAE0 0 5635
Frequency (MHz)
Cursor 1 Seeo.e616  9.75 el =i Bl Delta Freq.  19.306 E -
Cursor 2 5es0.3551  -10.25 =& | perts Amplitude 20,00 l I lOtt

T77249 Xirrus XN4.xls 802.11a Center Channel
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An i@qwlwnv
Client; Xirrus

EMC Test Data

Job Number: J77228

T-Log Number: T77249

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

RSS-210 (LELAN) and FCC 15.407(UNII)

Antenna Port Measurements
Power, PSD, Peak Excursion, Bandwidth and Spurious Emissions

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
" specification listed above.

Date of Test: 11/3/2009 & 11/23/09
Test Engineer: Suhaila Khushzad/Rafael Varelas
Test Location: OATS #2

Config. Used: AC powered
Config Change: Direct connection
EUT Voltage: PoE

General Test Configuration
When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the spectrum
analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements are corrected to
allow for the external attenuators and cables used.

Ambient Conditions: Temperature: 15-36 °C
Rel. Humidity: 10-60 %
Summary of Results
Run # Mode Test Performed Limit Pass / Falil Result / Margin
Single radio: 20.9 dBm
1 a Power, 5470 - 5725MHz 15.407(a) (1), (2) Pass 4x radio: 24.0 dBm
1 a PSD, 5470 - 5725MHz 15.407(a) (1), (2) Pass 8.4 dBm/MHz
1 a 99% Bandwidth RSS 210 - 17.4 MHz
2 a Peak Excursion Envelope 15.407(a) (6) Pass 12.4 dB
3 Antenna Conductgd - Out of Band 15.407(0) Covered by single-chain
Spurious mode measurements
. 20dB bandwidth below 5591.0 MHz
4 20dB bandwidth 15.407(b
andwl ®) Pass and above 5650.3 MHz

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T77249 Xirrus XN4.xls

802.11a 2x2 Center Channel
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|7/}:E| liott EMC Test Data

An i@(unwny
Client; Xirrus Job Number: J77228
T-Log Number: T77249
Model: XN4
Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Run #1: Bandwidth, Output Power and Power spectral Density
Antenna gain used is for the internal antenna. The external antenna gain is lower (2.5dBi) and not used for MIMO modes.

Chainl | Chain2 | Chain3 | Coherent |Effective®

Antenna Gain (dBi): 3 3 Yes 6.0
Power settings for a single radio operating in the band
Frequency | Software | 26dBBW |  Measured Output Power" dBm Total . Max Power| Pass or
. Limit (dBm) i
(MHz) | Setting | (MHZ) | chain1 | Chain2 | Chain3 | mw dBm (W) Fai
5580 20.0 38.2 17.3 18.4 122.9 20.9 24.0 0.123 PASS
Frequency | 99%’ Total PSD? dBm/MHz Total PSD Limit Pass or
(MHz) BW Power | chan1 | Chain2 | Chan3 | mW/MHz | dBmiMHz | FcC | Rss210®| Fail
5580 17.4 20.9 4.7 6.0 6.9 8.4 11.0 11.0 PASS

Power settings for all four 802.11a channels being used in the band:

Output power measured on the center channel to demonstrate power control is available to set the power to a level low enough to comply
with limits when all four radios are operational in the band. Only power was measured - aggregation of PSD is not applicable as the
device cannot have more than one radio operating on a channel.

Frequency | Software | 26dBBW |  Measured Output Power" dBm Total
(MHz) | Setting | (MHZ) | chain1 | Chain2 | Chain3 | mw dBm
5580 16.5 38.2 14.5 15.3 62.3 17.9 Limit P (W) Result
Total power in the band (four radios operational):|  249.3 24.0 24.0 0.249 PASS
Output power measured using a spectrum analyzer (see plots below for the high power measurements):
Note 1: RBW=1MHz, VB=3 MHz, sample detector, power averaging on (transmitted signal was continuous) and power integration
over 40MHz (20MHz mode) and 100MHz (40MHz mode)
Note 2: Measured using the same analyzer settings used for output power.
For RSS-210 the limit for the 5150 - 5250 MHz band accounts for the antenna gain as the maximum eirp allowed is
Note 3: 10dBm/MHz. The limits are also corrected for instances where the highest measured value of the PSD exceeds the
average PSD (calculated from the measured power divided by the measured 99% bandwidth) by more than 3dB by the
amount that the measured value exceeds the average by more than 3dB.
Note 4: 99% Bandwidth measured in accordance with RSS GEN - RB > 1% of span and VB >=3xRB
For MIMO systems the total output power and total PSD are calculated form the sum of the powers of the individual chains
(in linear terms). The antenna gain used to determine the EIRP and limits for PSD/Output power depends on the operating
Note 5: mode of the MIMO device. If the signals on the non-coherent between the transmit chains then the gain used to

determine the limits is the highest gain of the individual chains and the EIRP is the sum of the products of gain and power
on each chain. If the signals are coherent then the effective antenna gain is the sum (in linear terms) of the gains for each
chain and the EIRP is the product of the effective aain and total power

T77249 Xirrus XN4.xlIs 802.11a 2x2 Center Channel Page 11 of 30
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EMC Test Data

i@(unwny
Client; Xirrus Job Number: J77228
T-Log Number: T77249
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Plots showing power/PSD measurements and 26dB bandwidth measurements at the high power setting

. Ott 10,0 -
Spectrurn Analyzer Settings
F: BEE0,00 MHz 5.0-
SPaM:ED,00 MHz
RE 1.000 MHz 0.0-
WE 2.000 MHz
Cetactor Sarnple -5.0-
Atk 20
RL Ooffset 0,00 -10.0-
Sweep Tirne 50.0ms
Ref Lyl 7 00DEM E -1s.0-
Powr awg: 100 sweeps -
Arp corr: 11.0dE 20,0 -
Bin size: 83 kHz
Highest PSD -25.0—
£.97 dBrn/1.000 MHz
399 Bandwidth ~0.0-
17,39 MHz -35.0-
Power Cover Span -40.0 - \ [ \ -l \ :
BEEEL s S5555.0 5560.0 5570.0 5550.0 5590.0 S600.0 S605.0
12.28  dEm Frequency (MHz)
29% Bandwidth, Power Over Span and PSD
10.0- Analyzer Settings
c.0- HPESE4E
CF: 5580,000 MHz
0.0- SPAM:S0,000 MHz
5.0- RE 1.000 MHz
' VE 3.000 MHz
o -10.0- Detector POS
E Atk 20
& -15.0- RL Offset 0,00
.CE[ Z0.0- Sweep Time 50, 0ms
' Ref Lvl:7.00DEM
-25.0-
-30.0- Comments
-35.0- Z6dE BW': 35,167 MHz
-40.0 -, | | | | 1 1 1 1 1 1 Chain 3
5555 55A0 5565 SEF00 55Y5 5580 5555 5590 5595 Sadd Se0S
Frequency (MHz)
Cursor1 55995833 5.7 =& Dielta Freq. 38.167 -
Cursorz  sse1.4167  -z0.33 =& | poita srnplitude  26.00 El I lOtt

T77249 Xirrus XN4.xls

802.11a 2x2 Center Channel Page 12 of 30
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EMC Test Data

JEET company
Client; Xirrus Job Number: J77228
T-Log Number: T77249
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Run #2: Peak Excursion Measurement

Device meets the requirement for the peak excursion

Freq Mode, Peak Excursion(dB) Mode, Peak Excursion(dB)
(MHz) Chain Value Limit Chain Value Limit
5580 a, A 11.6 13.0 a,C 12.4 13.0
Plots Showing Peak Excursion
Trace A: RBW = VBW = 3MHz, Peak hold
Trace B: RBW = 1 MHz, VBW = 3MHz, Integrated average power
Sampled {Plak 0% and Peak {Plok 1) Traces
7 Elliott
16.0 'LA_WL F'"M
N,J‘ﬂ.-u"u I / M "k ) Flotn [
14-0-",‘.%'“ i Plot 1l [
12.0 f ML Settings for plot 0
it} CF: 5580.00 MHz
EREL SPAN:S0.00 MHz
a RE 1.000 MHz
-:Ec 5.0 WE 3.000 MHz
Detector Sample
6.0 ﬂf"" "'l"‘ﬁr‘\- Atk 20
RIREY b | | L At | FL Offset 0,00
4.0 =YLl kil M ! Sweep Time 50.0ms
Ly n Ref Lyl:7.000EM
20 J Pwr avg: 100 sweeps
' ¥ 1 Amp carr: 11.0dE
oo | | 1 | | i i ' Settings For plat 1
5572 5574 5576 55?':8 SSBD{MHS)SBZ 5584 5586 5588 CF: 558000 MH=
requency Lz SPAM:S0,00 MHz
Peak. Excursion (Flot 1 - Plak 0) RE 1.000 MHz
15.0- ¥E 3,000 MHz
14.0 Deteckor POS
' At 20
12.0 RL Offset 0,00
Sweep Time 50,0ms
10,0 - e ,. ¥ nAh [ Ref Lvl:7 . 00DEM
Arnp corr: 11.0dB
a.0 MazxHold Z0sweeps
L]
E &.0 Peak PSD (Plot 0%
2 40 6.0  dBmy1.000
50 Peak PSD (Plot 1)
17.2 dBrn/1.000
0.0
=0 Maximum Peak
' Excursion {dB)
;g 12.37
e l | | 1 1 | 1 11
E572 5574 E576 E57S 5580 =iteieg 5584 =it =tats] PASS
Frequency (MHz)
Peak. Excursion Measurement 5580 MHz, Chain 3

T77249 Xirrus XN4.xls

802.11a 2x2 Center Channel

Page 13 of 30




ZElliott

COMpany

EMC Test Data

Client; Xirrus

Job Number: J77228

Model: XN4

T-Log Number: T77249
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: [FCC 15 E, RSS 210

Class: N/A

Date of Test: 11/3/2009
Test Engineer: Suhaila Khushzad

fall into the 5600-5650 MHz band.
Measurements made with RB=VB=300kHz, peak detector.

20dB bandwidth - 5580MHz, Chain A

Run #4: 20dB Bandwidth - Channels Adjacent to 5600-5650MHz band

These measurements are used to demonstrate that the 20dB bandwidth of the channels either side of the 5600-5650 MHz band do not

Config. Used: AC powered
Config Change: Direct connection

Aralyzer Settings

20dB bandwidth - 5580MHz, Chain C

15.0-
wao- Agilent Technologies, E444648
_ CF: 5580,000 MHz
3.0 SPAN: 50,000 MHz
0.0- RE: 300 kHz
_ VB: 300 kHz
o 0 Detector: PK (CISPR)
5 -10.0- Attn: 20 DB
E jeq- RL OFfset: 11.0 DB
.CEE ! Sweep Time: 1.0ms
-20.0- Ref Lvl: 19.0 DEM
-25.0-
-30.0- _ormments
35.0- 20dB B 21,000 MHz
Zhain 0, Both Chain Active
-40.0-, 1 1 1 1 1 1 1 1 1 1
5555 5560 S585  S5F0 5575 5530 5585 5590 5595 5600 5605
Frequency (MHz)
Cursor1 ssarosas 1252 )= & Delta Freq. 21.000 E -
Cursor2  ss7.0e3s 748 Bl & | Deits Arnplitude 20,00 I I IOtt

Analyzer Settings

10.0-
5.0 - Aqilent Technalogies, E444a4,
_ _F: 5530.000 MHz
.o SPAN: 50,000 MHz
5.0- RE: 300 kHz
_ VB: 300 kHz
p T100 Detector: PK (CISPR)
5 -15.0- ALtn: 20 DB
E-ZD 0- RL Offset: 11.0 DB
.CEE ' Sweep Time: 1.0ms
-25.0- Ref Lyl 19,0 DEM
-30.0 -
-35.0- Carnments
40— 20dE B 24,083 MHz
Chain 2, Both Chain Active
-45.0 - 1 1 1 1 1 1 1 1 1 1
5555 She0 SSeS B5Y0 5EYS S5O0 5585 5590 5595 LS00 Se0S
Frequency (MHz)
Cursor 1 ssenzson g0z eel—H & Delta Freq. 24.083 E -
Cursor 2 G566.1667  -10.98 4 —H &v] Delta Armplitude  20.00 l I lOtt

T77249 Xirrus XN4.xls

802.11a 2x2 Center Channel
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EMC Test Data

i@(mlwny
Client; Xirrus Job Number: J77228
T-Log Number: T77249
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

20dB bandwidth - 5660MHz, Chain A

20dB bandwidth - 5660MHz, Chain C

10.0- Analyzer Settings
Agilent Technologies, E444648
o.0- CF: 560,000 MHz
SPAM: 50,000 MHz
00— RE: 300 kHz
WE: 300 kHz
o Detector: P (CISPR)
R Attn: 20 DB
= RL Offset: 11.0 DE
.CEE -30.0 - Sweep Time: 1.0ms
Ref Lvl: 19.0 DBM
-40.0 -
Comments
-50.0 -
Z0dE BW: 17.417 MHz
Chain 0, Both Chain Active
-60.0- 1 1 1 1 1 1 1 1 1 1
5635 Se40 G645 5650 5655 5660 5665 BETF0 0 5675 5680 5685
Frequency (MHz)
Cursor 1 S668.8333 536 4 —>H &*] Delta Freq. 17,417 E -
Cursar 2 56514167 1464 =@ | porta srmplitude  20.00 l I lOtt

10.0—
5.0-
0.0-
-5.0-
-10.0-

-————————}f-

Amplitude

-45.0-

1 1 1
5635 5640 5645

Cursor 1 5672,25300  §.15

Cursor 2 5650,3333  -11.85

1
5650

1 1
5630 56385

1
5675

1 1 1 1
5655 5660 5665 5670

Frequency (MHz)
Pl e
-t

Delta Freq. 21,917

Delta Amplitude 20,00

7 Elliott

Analyzer Settings

Agilent Technologies, E444648
CF: 5660,000 MHz

SPaM: 50,000 MHz

RE: 300 kHz

WE: 300 kHz

Detectar: P {CISPR)

Akkn: 20 DB

RL Offset: 11.0 DE

Sweep Time: 1.0ms

Ref Lvl: 19.0 DBM

Comments

Z0dE BW': 21,917 MHz
Chain 2, Both Chain Active

T77249 Xirrus XN4.xls

802.11a 2x2 Center Channel

Page 15 of 30
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Client; Xirrus Job Number:|J77228

T-Log Number: T77249

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

RSS-210 (LELAN) and FCC 15.407(UNII)

Antenna Port Measurements
Power, PSD, Peak Excursion, Bandwidth and Spurious Emissions

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
" specification listed above.

Date of Test: 11/23/2009 Config. Used: AC powered
Test Engineer: Rafael Varelas Config Change: Direct connection
Test Location: OATS #2 EUT Voltage: PoE

General Test Configuration
When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the spectrum
analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements are corrected to
allow for the external attenuators and cables used.

Ambient Conditions: Temperature: 15-36 °C
Rel. Humidity: 10-60 %

Summary of Results

Run # Mode Test Performed Limit Pass / Falil Result / Margin
1| n2omHz Power, 5470-5725MHz 15407(2) (1), 2) | Pass SIB EREE AU
4x radio: 23.8 dBm
1 n20MHz PSD, 5470-5725MHz 15.407(a) (1), (2) Pass 8.1 dBm/MHz
1 n20MHz 99% Bandwidth RSS 210 - 18.5 MHz
Single radio: 20.6 dBm
1 n40MHz Power, 5470-5725MHz 15.407(a) (1), (2) Pass 3y radio: 22.5 dBm
1 n40MHz PSD, 5470-5725MHz 15.407(a) (1), (2) Pass 7.9 dBm/MHz
1 n40MHz 99% Bandwidth RSS 210 - 36.7 MHz
2 n20 & n40 Peak Excursion Envelope 15.407(a) (6) Pass 12.3dB
3 n20 & n40 Antenna Conducted Spurious 15.407(b) Pass < -27dBm/MHz eirp
. 20dB bandwidth below 5591.3 MHz
20dB bandwidth 15.407(b
4 N20MHz2 anawt (0) Pass and above 5650.16 MHz
. 20dB bandwidth below 5569.7 MHz
20dB bandwidth 15.407(b
4 n4OMH?2 anawt (0) Pass and above 5650.3 MHz

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T77249 Xirrus XN4.xlIs 802.11n 5470 Center Channel Page 16 of 30



|7/}:E| liott EMC Test Data

An i@(unwny
Client; Xirrus Job Number:|J77228

T-Log Number: T77249
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard:|FCC 15 E, RSS 210 Class: | N/A

Run #1: Bandwidth, Output Power and Power spectral Density
Antenna gain used is for the internal antenna. The external antenna gain is lower (2.5dBi) and not used for MIMO modes.

Chainl | Chain2 | Chain3 | Coherent |Effective®
Antenna Gain (dBi): 3 3 No 3.0
Power settings for a single radio operating in the band
Frequency | Software | 26dBBW |  Measured Output Power" dBm Total - Max Power | Pass or
Sett MH Limit (dBm) W Fai
(MHz) eting | (MHZ) | Chain1 | Chain2 | Chain3 | mw dBm (W) a
5580 20.0 36.3 17.3 18.4 122.3 20.9 24.0 0.122 PASS
5550 20.0 39.2 16.8 18.2 113.9 20.6 24.0 0.114 PASS
Frequency| 99%' Total PSD? dBm/MHz Total PSD Limit Pass or
(MHz) BW Power | chain1 | Chain2 | Chain3 | mwiMHz | dBmMHz | FCC | psgo1g®|  Fal
5580 18.5 20.9 4.4 5.6 6.4 8.1 11.0 11.0 PASS
5550 18.5 20.6 4.2 5.4 6.1 79 11.0 11.0 PASS

Output power measured using a spectrum analyzer (see plots below for the high power measurements):

Note 1: RBW=1MHz, VB=3 MHz, sample detector, power averaging on (transmitted signal was continuous) and power integration
over 40MHz (20MHz mode) and 80MHz (40MHz mode)

Note 2: Measured using the same analyzer settings used for output power.

For RSS-210 the limit for the 5470 - 5725 MHz band accounts for the antenna gain as the maximum eirp allowed is
11dBm/MHz. The limits are also corrected for instances where the highest measured value of the PSD exceeds the
average PSD (calculated from the measured power divided by the measured 99% bandwidth) by more than 3dB by the
amount that the measured value exceeds the average by more than 3dB.

Note 4: 99% Bandwidth measured in accordance with RSS GEN - RB > 1% of span and VB >=3xRB

For MIMO systems the total output power and total PSD are calculated form the sum of the powers of the individual chains
(in linear terms). The antenna gain used to determine the EIRP and limits for PSD/Output power depends on the operating
mode of the MIMO device. If the signals on the non-coherent between the transmit chains then the gain used to
determine the limits is the highest gain of the individual chains and the EIRP is the sum of the products of gain and power
on each chain. If the signals are coherent then the effective antenna gain is the sum (in linear terms) of the gains for each
chain and the EIRP is the product of the effective aain and total power

Note 3:

Note 5:

T77249 Xirrus XN4.xlIs 802.11n 5470 Center Channel Page 17 of 30
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An i@(unwny
Client; Xirrus Job Number:|J77228

T-Log Number: T77249

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

Plot showing PSD measurement at the high power setting for highest power chain (HT20 mode)

. OlL 10,0-
Spectrurn Analyzer Settings
CF: 5520.00 MHz =0-
SPAM:ED,00 MHz
RE 1.000 MHz 0.0-
WE 2.000 MHz
Dretector Sample -3.0-
ALE 20
RL ffzet 0,00 -10.0-
Sweep Tirne 50.0ms
Ref Lul:7 00DEM E i5.0-
Pwar avg: 100 sweeps -
Arp corr: 11.0dE 20,0 -
Bim size: 83 kHz
Highest PSD 250 -
£.55  dBmyf1.000 MHz
33% Bandwidth ~30.0-
12,47 MHz -35.0—
Power Crrer Span -40,0 - | | | | | :
L S 5555.0 5560.0 5570.0 5550.0 5590.0 S600.0 5605,0
12,42  dBm Frequency (MHz)

29%. Bandwidth, Power Ower Span and PSD

Power settings for all four n20 channels and both n40 channels being used in the band:

The device adjusts output power downwards if multiple radios operate in the same band to maintain compliance with the total power limit
for the band. Measurements were made at the lowest required power setting (i.e. all non-overlapping channels in the band occupied) to
verify the device has the dynamic range to do this.

Frequency | Software | 26dBBW | Measured Output Power" dBm Total
(MHz) | Seting | (MHZ) | chaini | Chain2 | Chain3 | mw dBm
5580 16.0 36.3 14.8 14.7 59.6 17.8 Limit P (W) Result
Total power in the band (four radios operational in n20MHz mode):|  238.3 23.8 24.0 0.238 PASS
Frequency | Software | 26dBBW |  Measured Output Power" dBm Total
(MHz) | Setting | (MHZ) | chain1 | Chain2 | Chain3 | mw dBm
5550 17.0 58.3 14.2 15.2 59.4 17.7 Limit P (W) Result
Total power in the band (three radios operational in n40MHz mode):[  178.2 22.5 24.0 0.178 PASS

T77249 Xirrus XN4.xlIs 802.11n 5470 Center Channel Page 18 of 30
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EMC Test Data

LYET company
Client; Xirrus Job Number: J77228
T-Log Number: T77249
Model: XN4
Account Manager: Susan Pelzl
Contact: Steve Smith
Standard; FCC 15 E, RSS 210 Class: N/A

Run #2: Peak Excursion Measurement
Device meets the requirement for the peak excursion

Freq Mode, Peak Excursion(dB) Mode, Peak Excursion(dB)
(MHz) Chain Value Limit Chain Value Limit
5580 n20 A 117 13.0 n20 C 11.3 13.0
5550 n20 A 12.3 13.0 n20 C 11.2 13.0

Plots Showing Peak Excursion

Trace A; RBW = VBW = 3MHz, Peak hold; Trace B: RBW = 1 MHz, VBW = 3MHz, Integrated average power

Sampled {Plot 0% and Peak {Plok 1) Traces

14.0

AT

12.0

i

10.0

g.0

Amplitude

&.0

4.0

2.0 f"

f

0.0

¥

[ l | | |
5541 55453 5550 5552 5554

Frequency {MHz)

l l
5544 5546

Peak Excursion (Plok 1 - Plob 0%

|
5556

15.0-

14.0

[%

RaNI RS e

el

3.0

6.0

Amplitude

4.0

2.0

0.0

-2.0

-4.0
=50 1
5541

1 1 1 1
5543 5550 5552 5554

Frequency {MHz)

1 1
5544 5546

1 1 1
5556 5559

Peak Excursion Measurement 5550 MHz, Chain 1

% Elliott
~N

Settings For plok 0

CF: 5550.00 MHz
SPAN:S0.00 MHz
RE 1.000 MHz

VB 3.000 MHz
Detector Sample
AEE 20

RL Offset 0.00
Sweep Time 50.0ms
Ref Lvl: 7. 0006M
Pwr awg: 100 sweeps
Amp corr: 11.0dE

Plat 0
Plat 1

Settings For plok 1

_F: 5550.00 MH=z
SPAM:S0.00 MHz
RE 1,000 MHz

VB 3.000 MHz
Detecktar POS

ALk 20

RL Offset 0,00
Sweep Time 50.0ms
Ref Lvl:7.00DEM
amp corr: 11,0dB
MaxHold 20sweeps

Peak PSD (Plok 0)
4.2 dBm/1.000

Peak PSD (Plot 1)
14.5 dBm/1.000

Maximum Peak
Excursion (dB)

12.33
PASS

T77249 Xirrus XN4.xls

802.11n 5470 Center Channel
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An i@(unwny
Client; Xirrus Job Number:|J77228

T-Log Number: T77249

Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith

Standard; FCC 15 E, RSS 210 Class: N/A

Run #3: Out Of Band Spurious Emissions - Antenna Conducted

Date of Test: 11/3/2009 Config. Used: AC powered
Test Engineer: Suhaila Khushzad Config Change: Direct connection
Test Location: Chamber #2 EUT Voltage: PoE

MIMO Devices: Antenna gain used is the effective gain calculated in the power section of this data sheet. The plots were obtained for
each chain individually and the limit was adjusted to account for all chains transmitting simultaneously

Number of transmit chains: 2
Maximum Antenna Gain: 3.0 dBi
Spurious Limit; -27.0 dBm/MHz eirp
Adjustment for 2 chains: -3.0 dB adjustment for multiple chains.
Note 1, -33.0 dBm/MHz  Average Limit (RB=1MHz, VB=10Hz)

Limit Used On Plots 13.0 dBmIMHz  Peak Limit (RB=VB=1MHz)

The -27dBm/MHz limit is an eirp limit. The limit for antenna port conducted measurements is adjusted to take into
consideration the maximum antenna gain (limit = -27dBm - antenna gain). Radiated field strength measurements for signals
more than 50MHz from the bands and that are close to the limit are made to determine compliance as the antenna gain is not
known at these frequencies.

Note 2: All spurious signals below 1GHz are measured during digital device radiated emissions test.

Note 3: Signals within 10MHz of the 5.725 or 5.825 Band edge are subject to a limit of -17dBm EIRP

Note 4: If the device is for outdoor use then the -27dBm eirp limit also applies in the 5150 - 5250 MHz band.

Note 5: Signals that fall in the restricted bands of 15.205 are subject to the limit of 15.209.

Note 1:

T77249 Xirrus XN4.xlIs 802.11n 5470 Center Channel Page 20 of 30
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EMC Test Data

Client; Xirrus

Job Number: J77228

T-Log Number: T77249

Model: XN4

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: [FCC 15 E, RSS 210

Class: N/A

Plots Showing Out-Of-Band Emissions (RBW=VBW=1MHz) on Each Chain

802.11n 20MHz, Center channel (5580 MHz), 5470 - 5725 MHz Band
20dB attenuation pad at front of analyzer and 0dB attenuation at software level to reduce the noise floor.

ok-OF-Band Emissions, Chain 2

10.0-
0.0-

-20.0-

-40.0 -

-60.0-

Amnplitude {dBm)

-G0.0-

10000 0 ! Vo g ! Vo g
30.0 100.0 1000.0 10000.0

Frequency (MHz)

40000,

Cuk-Of-Band Emissions, Chain 0

10.0-
0.0-

-20.0-

-40.0-

Amplitude (dBm)

-100.0- ! R ! A
0.0 100.0 1000.0 10000.0

Frequency (MHz)

' 1
40000,

T77249 Xirrus XN4.xls 802.11n 5470 Center Channel
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EMC Test Data

Client; Xirrus

Job Number:

J77228

T-Log Number:

T77249

Model: XN4

Account Manager:

Susan Pelzl

Contact: Steve Smith

Standard: [FCC 15 E, RSS 210

Class: N/A

802.11n 40MHz, Center channel (5550 MHz), 5470 - 5725 MHz Band
20dB attenuation pad at front of analyzer and 20dB attenuation at software level.

Cuk-Of-Band Emissions, Chain 0

10.0-
0.0-

-20.0-

-40.0-

Amplitude (dBm)

-60.0-

-30.0-

1000.0
Frequency (MHz)

-100.0-,
30,0

100.0

o
10000.0 40000,

ok-OF-Band Emissions, Chain 2

10.0-
0.0-

-20.0-

-40.0 -

Amnplitude {dBm)

1000.0
Frequency (MHz)

-o0.o-,

100.0

10000.0

o
40000,
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EMC Test Data

An i@(mlwny
Client; Xirrus Job Number: J77228
T-Log Number: T77249
Model: XN4
Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Run #4: 20dB Bandwidth - Channels Adjacent to 5600-5650MHz band
Date of Test: 11/3/2009 Config. Used: AC powered
Test Engineer: Suhaila Khushzad

fall into the 5600-5650 MHz band. Measurements made with RB=VB=300kHz, peak detector.

20dB bandwidth - 5580MHz, HT20, Chain A
10.0-

5.0-

0.0-

'S.D_

~

=

=]
I

-15.0-
-20.0-
-25.0-
-30.0-
-35.0-
-40.0-

-45.0- |
5555 5560

Amplitude

1 1 1 1 1 1 1
55753 5530 5535 5590 5595 5600 5605

Frequency (MHz)
77e bl &
-12.22 Bl Gl

20dB bandwidth - 5580MHz, HT20, Chain C
10.0-

1 I
5565 5570

Cursar 1 5589.9167 Delta Freq, 19,750

Cursor 2 5570.1667 Delta Amplitude  20.00

5.0-
0.0-
5.0-

Amplitude

-35.0-

I I l I 1
2555 5560 2595 5600 5605

I
5590

1 1 1
5575 5580 5585
Frequency (MHz)

1zl e
-10.88 4] &

1 [
2565 5570

Cursor 1 5591.2500 Delta Freq, 21,333

Cursor 2 5569.9167 Delta Amplitude 20,00

Config Change: Direct connection
These measurements are used to demonstrate that the 20dB bandwidth of the channels either side of the 5600-5650 MHz band do not

7 FElliott

7 FElliott

Aralyzer Settings

Agilent Technaologies, E44464
ZF: 5580,000 MHz

SPAM: 50,000 MHz

RE: 300 kHz

YE: 300 kHz

Detector: PE (CISPR)

Akkn: 20 DB

RL Offset: 11.0 DB

Sweep Time: 1.0ms

Ref Lvl: 19.0 DBM

_ormments

20dE BW': 19,750 MHz
Zhain 0

Aralyzer Settings

Aqilent Technologies, E44464
CF: 55380,000 MHz

SPAN: 50,000 MHz

RE: 300 kHz

YB: 300 kHz

Detectar: PE (CISPR)

Akkn: 20 DB

RL Offset; 11.0 DB

Sweep Time: 1.0ms

Ref Lvl: 19.0 DBM

Carnrments

20dE BW: 21,333 MHz
Chain 2

T77249 Xirrus XN4.xls 802.11n 5470 Center Channel

Page 23 of 30



ZElliott

COMpany

EMC Test Data

Client; Xirrus Job Number: J77228
T-Log Number: T77249
Model: XN4
Account Manager: Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

20dB bandwidth - 5660MHz, HT20, Chain A, Power Setting 20.5

10.0- Analyzer Settings
5.0 - Aqilent Technalogies, E444a4,
_ CF: S660,000 MHz
.o SPAN: 50,000 MHz
5.0- RE: 300 kHz
_ YE: 300 kHz
p T100 Detector: PK (CISPR)
3 -15.0- Attn: 20 DB
E-ZD 0- RL Offset; 11.0 06
.CEE ' Sweep Time: 1.0ms
-25.0- Ref Lyl 19,0 DEM
-30.0 -
-35.0 - Carrments
400 - 20dE BW: 13,500 MHz
Chain 0
-45.0 - 1 1 1 1 1 1 1 1 1 1
S635  Se40  Se45 B6E0 SESS Sea0  SeeS SEF0 SEFS SeS0 5685
Frequency (MHz)
Cursor 1 sea.1667  6.30 el &l Delta Freq.  18.500 E]] -
Cursor 2 GESOLEEG7  -13.70 4 —H &*] Dielta Amplitude 20,00 Ott

20dB bandwidth - 5660MHz, HT20, Chain C

10.0- Analyzer Settings
50— agilent Technologies, E444648
_ _F: S660,000 MHz
.o SPAN: 50,000 MHz
5.0- RE: 300 kHz
_ YB: 300 kHz
p T100 Detector: PK (CISPR)
5 -15.0- Attn: 20 DB
E-ZD 0- RL Offset: 11.0 DB
.CEE ' Sweep Time: 1.0ms
-25.0- Ref Lvl: 19,0 DBM
-30.0 -
_35.0—- Carnrments
400 - 20dE BW: 19,750 MHz
Chain 2
-45.0 - 1 1 1 1 1 1 1 1 1 1
5635 Se40 Se45 SEE0 SESS Sea0  SeeS SET0 0 SEFS SeE0 5685
Frequency (MHz)
Cursor 1 sesa.ste7  7.33 =& Delta Freq. 19,750 E]] -
Cursor 2 GESOLIEE7  -12.67 8 —H E*] Dielta Amplitude 20,00 Ott

T77249 Xirrus XN4.xls
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ZEIl iott EMC Test Data

COMpany

Client: Xirrus Job Number; J77228
T-Log Number: T77249
Account Manager: Susan Pelzl

Model: XN4

Contact: Steve Smith
Standard; FCC 15 E, RSS 210 Class: N/A
20dB bandwidth - 5550MHz, HT40, Chain A

5.0- Analyzer Settings
0.0 - Agilent Technologies, E444648
' CF: 5550,000 MHz
50— SPAN: 90.000 MHz
RE: 300 kHz
-10,0- WE: 300 kHz
o Detector: P (CISPR)
3 -15.0- Aktn: 20 OB
= RL Offset: 11.0 DE
E -20.0- Sweep Time: 2.0ms
25— Ref Lvl: 19.0 DBM
~n.0- Comments
-35.0- Z0dE BW: 33.850 MHz
Chain 0
-40.0 - 1 1 1 1 1 1 1 1 1 1
5505 5520 5530 5540 5550 5560 5570 5580 5545

Frequency (MHz)
Cursar 1 5sea.ason z.ao el = & Delta Freq.  38.850 E]]i
Cursorz  5530.5000 -17.20 =@ | peita smpiitude 20,00 Ott

20dB bandwidth - 5550MHz, HT40, Chain C

5.0- Analyzer Settings
0.0 - Agilent Technologies, E444648
' CF: 5550,000 MHz
50— SPAN: 90.000 MHz
RE: 300 kHz
-10,0- WE: 300 kHz
o Detector: P (CISPR)
3 -15.0- Aktn: 20 OB
= RL Offset: 11.0 DE
E -20.0- Sweep Time: 2.0ms
25— Ref Lvl: 19.0 DBM
~n.0- Comments
-35.0- Z0dE BW: 33.700 MHz
Chain 2
-40.0 - 1 1 1 1 1 1 1 1 1 1
5505 5520 5530 5540 5550 5560 5570 5580 5545

Frequency (MHz)

Cursor 1 5569.6500 3.85 6= &l Delta Freq. 38700 E]]i
Cursorz  5530.9500 -16.14 1= &7 | palta smpiitude 20,00 Ott

T77249 Xirrus XN4.xlIs 802.11n 5470 Center Channel Page 25 of 30



ZEIl iott EMC Test Data

COMpany

Client; Xirrus

Job Number: J77228

Model: XN4

T-Log Number: T77249
Account Manager: Susan Pelzl

Contact: Steve Smith

Amplitude
ra
)
=
1

-45.0- |
2625 G640

Standard: FCC 15 E, RSS 210 Class: N/A
20dB bandwidth - 5670MHz, HT40, Chain A
5001 I I N Analyzer Settings
0.0- () Aqilent Technalogies, E444a4,
CF: 5670.000 MHz
-5.0- SPAaM: 90,000 MHz
lo.0- RE: 300 kHz
T YE: 300 kHz
-15.0 - Detector; PE (CISPR)
Akt 20 DE

Cursor 1 segg7son 3.4 el & Delta Freq.  38.400 E]]i
Cursor 2 Seso.ason 1686 =& | pelts armplitude 20,00 Ott

20dB bandwidth - 5670MHz, HT40, Chain C

RL Offset: 11,0 DB
Sweep Time: 2.0ms
Ref Lyl 19,0 DBM

Carrments

20dE BYW': 38,400 MHz
Chain 0

] 1 I I 1 I 1 |
S650 S660 5670 5650 5690 5700 5715
Frequency (MHz)

Cursor 1 5685.4500

Cursor 2 5651.4000

5.0- Analyzer Settings
0.0 - agilent Technologies, E44464,
' CF: 5670.,000 MHz
50— SPAMN: 90.000 MHz
RE: 300 kHz
-10,0- WE: 300 kHz
o Detector; PK (CISPR)
3 -15.0- Attn: 20 OB
= RL Offset; 11.0 DB
E -20.0- Sweep Time: 2.0ms
25— Ref Lvl: 19.0 DEM
-30.0- Camments
-35.0- Z0dE BYW'; 37.050 MHz
Zhain 2
-40.0 - 1 1 1 1 1 1 1 1 1 1
5625 5640 5650 =] 5570 5680 5590 5700 5715

Frequency (MHz)

4,37 ii-_*—iﬂ Delta Freq. 37.050 E]]i
1563 =87 | petta ampitude 20,00 Ott

T77249 Xirrus XN4.xls
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COMpany

EMC Test Data

Client; Xirrus

Job Number: J77228

Model: XN4

T-Log Number: T77249

Account Manager: Susan Pelzl

Contact: Steve Smith

Standard: [FCC 15 E, RSS 210

Class: N/A

Objective

Test Specific Details
. The objective of this test session is to perform final qualification testing of the EUT with respect to the
" specification listed above.

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing. All remote support
equipment was located approximately 30 meters from the EUT with all I/O connections running on top of the groundplane.

Ambient Conditions:

Summary of Results

Temperature: 12 °C
Rel. Humidity: 84 %

RSS 210 and FCC 15.407 (UNII - 5250 - 5350 MHz and 5470-5725MHz)
Radiated Spurious Emissions, 1 - 40 GHz, Internal Antenna

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Run # Mode Channel POW‘” Test Performed Limit Result / Margin
Setting
802.11a, | 5580 MHz |20 on each| Radiated Emissions, 53.9dBuV/m @ 7400.1MHz
‘ ) FCC15.209/15E
! n20,n40 [ 5550 MHz | chain 1-40 GHz (-0.1dB)

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T77249 Xirrus XN4.xls

Spurious - Internal center
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EMC Test Data
An i@(mlwny

Client; Xirrus Job Number: J77228

T-Log Number: T77249
Model: XN4

Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Frequency Range

Test Distance

Limit Distance

Extrapolation Factor

1000 - 18000 MHz

3 3

0.0

Run #1, Radiated Spurious Emissions, 1,000 - 40,000 MHz. Operation in the 5470 - 5725 MHz Band, center channel

. Channel Power Setting
Radio (MH2) Mode Cran A T ChainC Comments
1 5580 a 20 20
2 5580 n20 20 20
3 5550 n40 20 20
4 - R
Run 2c:Spurious Radiated Emissions:(Console Port disconnected)
. Channel Power Setting
Radio (MH2) Mode Cran A T ChainC Comments
1 5580 a 20 20
2 5580 n20 20 20
3 5550 n40 20 20
4 - R
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments Mode
MHz dBuV/m vih Limit Margin | Pk/QP/Avg| degrees meters
7400.070 53.9 \ 54.0 -0.1 AVG 65 14 all
7440.040 454 H 54.0 -8.6 AVG 197 14 all
7440.060 48.5 \ 54.0 -5.5 AVG 33 1.7 all
7400.020 57.2 \ 74.0 -16.8 PK 65 14 all
7439.920 52.9 H 74.0 21.1 PK 197 14 all
7440.090 54.1 \ 74.0 -19.9 PK 33 17 all
Note -the second harmonics were measured with power set to setting 22
11168.030) 52.5 \ 54.0 -1.5 AVG 17 12 |RB1MHz; VB: 10 Hz all
11162.270|  46.7 H 54.0 -7.3 AVG 129 10 |RB1MHz; VB: 10 Hz all
11100.780)  46.1 \ 54.0 -7.9 AVG 97 10 |RB1MHz; VB: 10 Hz all
11168.970| 64.0 \ 74.0 -10.0 PK 17 1.2 |RB1MHz; VB: 1 MHz all
11101.190) 44.0 H 54.0 -10.0 AVG 139 18 |RB1MHz VB: 10 Hz all
11166.030)  58.3 H 74.0 -15.7 PK 129 10 |RB1MHz; VB: 1 MHz all
11100.390) 58.1 v 74.0 -15.9 PK 97 1.0  |RB1MHz; VB: 1 MHz all
11101.390) 55.1 H 74.0 -18.9 PK 139 18 |RB1MHz; VB: 1 MHz all

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions the average limit was set to

-27dBm/MHz (~68.3 dBuV/m) and peak limit set to 20dB higher than the average limit (88.3 dBuV/m).

T77249 Xirrus XN4.xls

Spurious - Internal center
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EMC Test Data

Client: Xirrus Job Number: J77228
T-Log Number: T77249
Model: XN4
Account Manager: | Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Test Specific Details

Objective:
J specification listed above.

General Test Configuration

RSS 210 and FCC 15.407 (UNII - 5250 - 5350 MHz and 5470-5725MHz)
Radiated Spurious Emissions, 1 - 40 GHz, External Antenna

. The objective of this test session is to perform final qualification testing of the EUT with respect to the

The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing. All remote support
equipment was located approximately 30 meters from the EUT with all I/O connections running on top of the groundplane.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 12 °C
Rel. Humidity: 84 %
Summary of Results
Run # Mode Channel Povyer Measured Test Performed Limit Result / Margin
Setting Power
Radiated Emissions 46.7dBuvim @
. ' FCC15.209/15E
2 802.11a | 5580MHz | 22 1-40 GHz 7440.1MHz (-7.3dB)

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T77249 Xirrus XN4.xls Spurious - External center
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EMC Test Data

Client; Xirrus Job Number: J77228
T-Log Number: T77249
Model: XN4
Account Manager: | Susan Pelzl
Contact; Steve Smith
Standard: FCC 15 E, RSS 210 Class: N/A

Test Engineer: Suhaila Khushzad
Test Location: SVOATS #2

Config. Used: 1

Run #1, Radiated Spurious Emissions, 1,000 - 40,000 MHz. Operation in the 5250-5350 MHz and 5470 - 5725 MHz Bands
Date of Test: 11/10/2009

Config Change: None
EUT Voltage: POE

Radio Channel Mode Power Settmg Comments
(MHz) Chain B
4 5580 a
Spurious Radiated Emissions:
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments Mode
MHz dBuV/im vih Limit Margin | Pk/QP/Avg| degrees meters
7440.090 46.7 \ 54.0 -7.3 AVG 184 1.2 Power setting 21 a
11160.200] 42.9 H 54.0 -11.1 AVG 186 11 RB 1 MHz; VB: 10 Hz a
11160.500] 435 \ 54.0 -10.5 AVG 296 10 |RB1MHz;VB: 10 Hz a
7439.960 58.2 H 74.0 -15.8 PK 145 13 RB 1 MHz; VB: 1 MHz a
7440.220 52.5 \ 74.0 -21.5 PK 184 12 Power setting 21 a
7440.250 60.4 \ 74.0 -13.6 PK 317 13 RB 1 MHz; VB: 1 MHz a
11150.100] 54.0 \ 74.0 -20.0 PK 296 10 |RB1MHz; VB:1MHz a
11160.480] 53.8 H 74.0 -20.2 PK 186 11 RB 1 MHz; VB: 1 MHz a

T77249 Xirrus XN4.xls
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company

Client: Xirrus Job Number: J71484
Model: XN4 T-Log Number: T73385 (EMC)
Account Manager: Susan Pelz
Contact:| Steve Smith Mark Briggs
Emissions Standard(s): EN 301 489-17, FCC 15B Class: FCC Class B
Immunity Standard(s): EN 301 489-17 Environment: -

EMC Test Data

For The

Xirrus

Model

XN4

Date of Last Test: 1/21/2009

T73385 (EMC).xls Cover Page 1 of 6



% Elliott EMC Test Data

An E(mnwny
Client; Xirrus Job Number; J71484

T-Log Number: T73385 (EMC)

Model: XN4
Account Manager: Susan Pelzl

Contact; Steve Smith

Standard:| EN 301 489-17, FCC 15B Class: FCC Class B

Conducted Emissions - Power Ports

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
specification listed above.

Date of Test: 1/7/2009 12:48 Config. Used: 1
Test Engineer: Joseph Cadigal Config Change: None
Test Location; SVOATS #1 EUT Voltage: 230V/50Hz, 120V/60Hz

General Test Configuration

The EUT was located on a wooden table, 40 cm from a vertical coupling plane and 80cm from the LISN. A second LISN was used for all
local support equipment. Remote support equipment was located approximately 30 meters from the test area. All I/O connections were
routed overhead.

Ambient Conditions: Temperature: 13 °C
Rel. Humidity: 66 %

Summary of Results

Run # Test Performed Limit Result Margin
FCC 15.209 41.3dBuV @ 2.972MHz

1 CE, AC Power, 120V/60Hz FCC Class B Pass (4.70B)
2 CE, AC Power,120V/60Hz EN55022 ClassA | Pass 48'3d8tf\1/1@;;§97'v”"z

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T73385 (EMC).xls AC CE 07-Jan-09 Page 2 of 6
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An E(mnwnv
Client: Xirrus Job Number; J71484
T-Log Number: T73385 (EMC)
Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith
Standard: EN 301 489-17, FCC 15B

Class: FCC Class B

Run #1: AC Power Port Conducted Emissions, 0.15 - 30MHz, 120V/60Hz

150-30MHz 1204 Meutral

F0.0-

Amplitude (dEuY)

] = an ]

= = = =

o ) o o

1 1 1 1
=

00—, T ! T

0,150 1.000
Frequency (MHz)

J150-30MHz 1200 Line

F0.0-

60.0-

50.0-

40.0-

Amplitude (dEuY)

30.0-

00—, T ! T
0,150 1.000

Frequency (MHz)

Run #1: AC Power Port Conducted Emissions, 0.15 - 30MHz, 120V/60Hz Continued next page...
T73385 (EMC).xls AC CE 07-Jan-09 Page 3 of 6
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Client; Xirrus Job Number: J71484
T-Log Number: T73385 (EMC)
Model: XN4
Account Manager: Susan Pelzl
Contact:| Steve Smith
Standard: EN 301 489-17, FCC 15B Class: FCC Class B
Frequency| Level AC Class B Detector [Comments
MHz dBuV Line Limit Margin QP/Ave
2.972 41.3 Line 1 46.0 -4.7 AVG |AVG (0.100s)
0.594 41.0 Line 1 46.0 -5.0 AVG  |AVG (0.100s)
2.634 40.7 Neutral 46.0 -5.3 AVG |AVG (0.100s)
2.981 40.5 Neutral 46.0 -5.5 AVG  |AVG (0.100s)
2.921 40.1 Line 1 46.0 -5.9 AVG  |AVG (0.100s)
3.318 40.0 Line 1 46.0 -6.0 AVG  |AVG (0.100s)
3.378 39.5 Neutral 46.0 -6.5 AVG |AVG (0.100s)
3.466 39.4 Line 1 46.0 -6.6 AVG  |AVG (0.100s)
2.236 39.1 Neutral 46.0 -6.9 AVG |AVG (0.100s)
0.594 38.7 Neutral 46.0 -7.3 AVG  |AVG (0.100s)
3.677 34.8 Neutral 46.0 -11.2 AVG |AVG (0.100s)
2.634 42.7 Neutral 56.0 -13.3 QP QP (1.000s)
15.905 46.6 Neutral 60.0 -13.4 QP QP (1.000s)
3.466 42.5 Line 1 56.0 -13.5 QP QP (1.000s)
2.972 42,5 Line 1 56.0 -13.5 QP QP (1.000s)
0.594 42.3 Line 1 56.0 -13.7 QP QP (1.000s)
2.921 42.0 Line 1 56.0 -14.0 QP QP (1.000s)
3.318 41.9 Line 1 56.0 -14.1 QP QP (1.000s)
2.981 41.9 Neutral 56.0 -14.1 QP QP (1.000s)
16.098 45.7 Line 1 60.0 -14.3 QP QP (1.000s)
2.236 41.2 Neutral 56.0 -14.8 QP QP (1.000s)
3.378 40.9 Neutral 56.0 -15.1 QP QP (1.000s)
15.905 34.8 Neutral 50.0 -15.2 AVG  |AVG (0.100s)
4,970 30.2 Neutral 46.0 -15.8 AVG  |AVG (0.100s)
16.098 34.1 Line 1 50.0 -15.9 AVG |AVG (0.100s)
0.444 30.9 Line 1 47.0 -16.1 AVG  |AVG (0.100s)
0.594 39.9 Neutral 56.0 -16.1 QP QP (1.000s)
0.447 30.4 Neutral 46.9 -16.5 AVG  |AVG (0.100s)
0.198 36.7 Line 1 53.7 -17.0 AVG |AVG (0.100s)
3.677 37.5 Neutral 56.0 -18.5 QP QP (1.000s)
9.146 30.6 Neutral 50.0 -19.4 AVG |AVG (0.100s)
8.966 29.0 Line 1 50.0 -21.0 AVG  |AVG (0.100s)
4,970 33.9 Neutral 56.0 -22.1 QP QP (1.000s)
9.146 37.1 Neutral 60.0 -22.9 QP QP (1.000s)
0.444 33.2 Line 1 57.0 -23.8 QP QP (1.000s)
6.114 26.0 Neutral 50.0 -24.0 AVG  |AVG (0.100s)
0.198 39.4 Line 1 63.7 -24.3 QP QP (1.000s)
8.966 35.5 Line 1 60.0 -24.5 QP QP (1.000s)
0.447 32.1 Neutral 56.9 -24.8 QP QP (1.000s)
6.114 32.6 Neutral 60.0 -27.4 QP QP (1.000s)
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% Elliott EMC Test Data

An pLE(RX"DJ"!'
Client: Xirrus Job Number; J71484
T-Log Number: T73385 (EMC)
Model: XN4
Account Manager: Susan Pelzl

Contact: Steve Smith
Standard: EN 301 489-17, FCC 15B

Class: FCC Class B

Run #2: AC Power Port Conducted Emissions, 0.15 - 30MHz, 230V/50Hz
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Run #2: AC Power Port Conducted Emissions, 0.15 - 30MHz, 230V/50Hz Continued next page...
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& :
lr Ell 10tC EMC Test Data
B An E;mlwnv
Client: Xirrus Job Number; J71484
T-Log Number: T73385 (EMC)
Model: XN4
Account Manager: Susan Pelzl
Contact: Steve Smith
Standard: EN 301 489-17, FCC 15B Class: FCC Class B
Frequency| Level AC EN55022 A Detector [Comments
MHz dBuV Line Limit Margin QP/Ave
0.555 42.1 Neutral 60.0 -17.9 AVG  |AVG (0.100s)
0.556 40.5 Line 1 60.0 -19.5 AVG  |AVG (0.100s)
1.916 44.4 Neutral 60.0 -15.6 AVG  |AVG (0.100s)
1.927 45.0 Line 1 60.0 -15.0 AVG  |AVG (0.100s)
2.637 47.3 Line 1 60.0 -12.7 AVG  |AVG (0.100s)
2.671 46.6 Neutral 60.0 -13.4 AVG  |AVG (0.100s)
3.377 44.0 Neutral 60.0 -16.0 AVG  |AVG (0.100s)
3.397 48.3 Line 1 60.0 -11.7 AVG  |AVG (0.100s)
4.209 43.9 Line 1 60.0 -16.1 AVG  |AVG (0.100s)
4.981 42.7 Line 1 60.0 -17.3 AVG  |AVG (0.100s)
T73385 (EMC).xls AC CE 07-Jan-09 Page 6 of 6




Elliott Laboratories -- EMC Department Test Report
Report Date: January 21, 2009, Re-Issued December 15, 2009

EXHIBIT 3: Photographs of Test Configurations

File: R74353 Rev 3 Exhibit Page 3 of 3





