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SCOPE
An electromagnetic emissions test has been performed on the Xirrus, Inc. model XS-3900
& XS-3700 pursuant to the following rules:

Industry Canada RSS-Gen Issue 1

RSS 210 Issue 6 “Low-power Licence-exempt Radiocommunication Devices (All
Frequency Bands): Category I Equipment”

FCC Part 15, Subpart E requirements for UNII Devices

FCC Part 15, Subpart C requirements for DTS devices

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
RSS-212 Issue 1 Test Facilities and Test Methods for Radio Equipment

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
XS-3900 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. Certification of these devices is required as a prerequisite to
marketing in the US and Canada.

The primary objective of the manufacturer is compliance with the regulations outlined in
the previous section. Certification of these devices is required as a prerequisite to
marketing in the US. Devices categorized as Class II equipment do not require
certification by Industry Canada.

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.

STATEMENT OF COMPLIANCE

The tested sample of Xirrus, Inc. model XS-3900 & XS-3700 complied with the
requirements of the following regulations:

Industry Canada RSS-Gen Issue 1

RSS 210 Issue 6 “Low-power Licence-exempt Radiocommunication Devices (All
Frequency Bands): Category I Equipment”

FCC Part 15, Subpart E requirements for UNII Devices

FCC Part 15, Subpart C requirements for DTS 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

DIGITAL TRANSMISSION SYSTEMS (2400 - 2483.5MHz)

The 2.4 GHz rf section remains unchanged from the devices originally certified. The

results are taken from the original tests performed in February 2005.

FCC Part 15 RSS . Measured Value / . .
Reference Reference Description Comments Limit / Requirement Result
Systems uses OFDM
15.247(a) N/A Digital Modulation and DSSS - Complies
techniques
15.247 (a) . 802.11b: 13.1 MHz .
) N/A 6dB Bandwidth 802.11¢: 16.7 MHz >500kHz Complies
802.11b:
Output Power (per 18.0 dBm (0.063W) .
15.247 (b) N/A transceiver) 802.11g: 1Watt, EIRP limited | CO™PleS
3) 21.3 dBm (0.135 W) to 4 Watts.
Output Power 3 transmitters .
N/A (aggregate max peak) 0.405 W Peak Complies
802.11b:
Power Spectral -8.68dBm / 3kHz .
15.247(d) N/A Density 802.11g: 8dBm/3kHz Complies
3.12 dBm/ 3kHz
Antenna Port All sourious
15.247(¢c) N/A Spurious Emissions emissionz < -20dBc < -20dBc Complies
30MHz - 25 GHz
. . 51.5dBuV/m . .
15.247(c) / N Radlateq Spurlous (375.8uV/m) @ 15.207 in restricted '
15.209 /A Emissions 2483 5MHz bands, all others Complies
’ 30MHz - 25 GHz | < -20dBc
(-2.5dB)
Note 1: EIRP based on using a maximum antenna gain of 5.2 dBi to determine the
highest EIRP.
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DIGITAL TRANSMISSION SYSTEMS (5725 -5850 MHz)

FCC Part 15 RSS . Measured Value / . .
Reference Reference Description Comments Limit / Requirement Result
RSS 210 System must utilize a
15.247(a) A8 Digital Modulation Systems uses OFDM | digital transmission | Complies
) technology
15.247 (a) RSS 210 Minimum 6dB .
2) A82 (1) Bandwidth 16.5 MHz >500kHz Complies
RSP100 99% Bandwidth 17.9 MHz Information only Complies
. 20.5 dBm
O“tpt‘;;fsocvg?re(rs)mgle (0.112 Watts)
15.247 (b) RSS 210 v EIRP = 0.45 W ™' | 1Watt, EIRP limited Complies
(3) 15.247 A8.2(2) Output Power 275 dBm to 4 Watts. p
(aggregate across the (0.561 Watts)
band) EIRP = 3.49 W Noe!
RSS 210 Power Spectral Maximum permitted .
15.247(d) AS2 (2) Density -9.58 dBm/ 3kHz is 8dBm/3kHz Complies
Antenna Port .
15.247(c) RSAS82510 Spurious Emissions — enﬂ;:igzzuf?;g dBc < -20dBc Complies
’ 30MHz - 40 GHz
RSS 210 Radiated Spurious 48.2dBu V/m 15.207 in restricted
15.247(c) / - (258.2uV/m) @ .
15.209 A8.5 Emissions 11529 1MH bands, all others Complies
’ Table 2, 3 30MHz - 40 GHz s édB) g <-20dBc

Note 1: EIRP calculated using antenna gain of 6 dBi.
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UNII/LELAN DEVICES
Operation in the 5.15 — 5.25 GHz Band
FCC P?It 15 RSS .210 Description Measured Value / Limit / Requirement Result
Section Section Comments
15.407(e) A9 Indoor operation only Refer to user’s N/A Complies
manual
15.407(a) . N/A — limits output
1) 26dB Bandwidth >20 MHz power if < 20MHz N/A
Output Power
(maximum per 16 dBm ( 0.04 W)
transceiver)
15.407(a) Output Power (Max <=17dBm .
@) A%2() aggregate power in (50 mW) Complies
the band with 16.6dBm (0.046W)
multiple channels
being used)
15.407(a) Power Spectral .
1) A9.2(1) Density 3.93 dBm/MHz 4 dBm/MHz Complies
A9.5b Peak Spectral Density Refer to test data Complies

Operation in the 5.25 — 5.35 GHz Band Note: The device is restricted to indoor use only, therefore the spectral
density of spurious emissions in the 5.15 — 5.25 GHz band were limited to the power spectral limits for intentional
signals detailed in FCC 15.407(a)(1) and RSS 210 6.2.2 q1 (i)

FCC Pgrt 15 RSS .210 Description Measured Value / Limit / Requirement Result
Section Section Comments
15.407(a) . N/A — limits output
) 26dB Bandwidth >20 MHz power if < 20MHz N/A
Output Power
(maximum per 15.7 dBm ( 0.04W)
transceiver)
15 "(“2))7 (@) A92(2) Output Power 24dBm Complies
(aggregate with all 4
channels in the band 20.9 dBm (0.12W)
being used)
15.407(a) . .
?) A9.2(2) Power Spectral Density 375 dBm/MHz 11 dBm/MHz Complies
A9.5b Peak Spectral Density Refer to test data Complies
15.407(a) Dynamic frequency Not evaluated — this is not a requirement
’ @) A94 selection / Transmit for new equipment until after May 2008 N/A
power control (RSS) and TBD for FCC
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General requirements for LELAN/UNII Devices

FCC P?It 15 RSS .210 Description Measured Value / Limit / Requirement Result
Section Section Comments
OFDM is used
A9.5a Modulation (Page .13 of Dlgl.tal modulatlon Complies
operational is required
description)
RSP 100 99% bandwidth 17 MHz
15.407(b) Spurious Emissions Covered 'by. Class A digital device tests.
(5)/15.209 A9.3 below 1GH No emissions below 1GHz could be
) W z attributed to the SGHz transceivers
15.407(b) Spurious Emissions 53.8dByV/m 15.209 in restricte d Complies
2) A9.3 above 1GHz (489.8uV/m) @ bands, -27dBm eirp (-0.2 dB)
5149.9MHz for all others ’
15.407(a)(6) Peak Excursion Ratio 9.64dB < 13dB Complies
The device was
tested the highest,
lowest and center Device shall be
channels across the tested on the top
A9.5¢ Channel Selection S150 - 535(.) MHz bottom and center N/A
band with .
. channels in each
additional
band
measurements at
5240 MHz and
5220 MHz.
. Device shall
Operation is automaticall
Operation in the discontinued in the . caly
absence of absence of dlscgntlpue .
15.407 (c) A9.5d . . . . operation in the Complies
information to information (Page
. : absence of
transmit 13 of operational . .
.. information to
description) .
transmit
Frequency stability
is better than
15.407 (g) A9.5e Frequency Stability 10ppm (Page 13 of 10ppm Complies
operational
description)
A9.9g and User Manual Refer to page 2’and .
. . 3 of the User’s Complies
RSS Gen information
Manual
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GENERAL REQUIREMENTS APPLICABLE TO ALL BANDS

FCC Part 15 RSS 210 Description Measured Value / Limit / Result
Section Section 'PH Comments Requirement (margin)
15.203 - RF Connector Complies

RSS GEN Receiver spurious >14dBuV/m RSS GEN Complies

15.109 7.2.3 emissions (372.8uV/m) @ Table 1 (-2.6 dB)

Table 1 7000.0MHz (-2.6dB) )
\sa07 | RSSGEN AC Conducted Note 1: 47.1aBpv @ | FCC 13207 204 | complies
’ Table 2 Emissions 8.970MHz (-2.9dB) Table 2 (- 2.9dB)
Refer to MPE

calculations in Exhibit Refer to OET

151%410(71’2 55 )| Rss 102 115: E’;Eﬁf:;fs 11, RSS 102 declaration | 65, FCC Part1 | Complies
’ qu and User Manual and RSS 102

statements (page 3)

Note 1: The AC power supply and power supply circuitry remains unchanged from the
devices originally certified. The results are taken from the original tests performed in
February 2005.

MEASUREMENT UNCERTAINTIES

ISO Guide 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

(MHz) (dB)
Conducted Emissions 0.15to 30 +24
Radiated Emissions 0.015to 30 + 777
Radiated Emissions 30 to 1000 +3.6
Radiated Emissions 1000 to 40000 +4+ 777

Calculated Uncertainty

File: R62425

Page 10 of 26 Pages



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 16, 2003

EQUIPMENT UNDER TEST (EUT) DETAILS

GENERAL

The Xirrus, Inc. model XS-3900 & XS-3700 is a multi-radio 802.11abg Access Point
radio which is designed to act as a hub for a wireless local area network (WLAN). There
are two versions of the system, one (model XS-3900-16) contains 16 separate
transceivers, the other (model XS-3700-8) contains 8 transceivers. The radio interfaces
are provided via four identical circuit boards. Each of the boards has four 802.11abg
radios installed onto it (in the 8-port version two of these radios are removed from each
board).

Normally, the EUT would be ceiling mounted during operation. The EUT was tested as
both tabletop equipment and also tested with the EUT raised to a height of 1.5m above
the ground plane. The electrical rating of the device is 100 - 240Vac, 50/60Hz, 0.5 - 3 A.

A sample of the XS-3900-16 was received on November 7, 2005 and tested on November
11, November 29, December 7, December 13 and December 23, 2005. The EUT
consisted of the following component(s):

Manufacturer Model Description Serial Number
Xirrus XS-3900-16 802.11 a/b/g access point X339440500197

As the XS-3900-8 is mechanically identical to the XS-3900-16 and the only electrical
differences are in the rf board having fewer radios, the test data for the XS-3900-16 is
being submitted as representative of the rf and EMC performance related to the
requirements for equipment certification for both the XS-3700-8 and XS-3900-16.

Previous versions of both the XS-3700 and XS-3900 have been approved under FCC ID
SK6XS37008and SK6XS390016 respectively. The same versions of the XS-3700 and
XS-3900 were certified under Industry Canada numbers 5428A- XS3700 and 5428A-
XS3900.

The samples covered by the scope of this application have been modified from the
originally certified systems. The changes made are:
e Modified the motherboard (a digital device containing no rf functions)
¢ Modified the balun used on the rf circuits for each of the SGHz rf paths
e Modified the control software to allow for power control in the 5150 —
5250 MHz band. This power control ensures that the aggregate power in
the 5150 — 5250 MHz band does not exceed the FCC/IC allocated power
by reducing the power when more than one radio operates in that band.
The previous version set the maximum output power per radio was always
the allocated power divided by four.
e Removed the optional 6dB patch antenna for the 2.4 GHz band.

The change in output power in the 5150 — 5250 MHz band necessitates a new FCC ID.
The proposed changes are considered to be within the scope of a Class 2 Permissive
change for Industry Canada.
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Test data to support this application for an FCC approval includes the original data for
operation in the 2.4 GHz band under FCC 15.247. The samples tested were received on
January 24, 2005 and tested on January 24, January 27, January 28, January 29, February
1, 2005, March 24 and March 28, 2005. The EUT consisted of the following

component(s):
Manufacturer Model Description Serial Number FCCID
Xirrus xs-3000-16 | S0%11 ;(/)?1/1 G - SK6XS390016
Xirrus Xs-3700-8 | SV211 a/blgaccess - SK6XS37008
point
ANTENNA SYSTEM

The antennas are either integral to the device or connect to the EUT via a non-standard,
reverse gender TNC connector, thereby meeting the requirements of FCC 15.203. The
XS-3900-16 has provision for three of the 16 transceivers to connect to external antennas.
The XS-3700-8 has provision for three of the 8 transceivers to connect to external
antennas.

ENCLOSURE

The EUT enclosure is primarily constructed of plastic. It is circular with a diameter of 48
cm and a height of 10cm.

MODIFICATIONS

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

SUPPORT EQUIPMENT

No local support equipment was used during testing.

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

Manufacturer Model Description Serial Number FCCID
Toshiba Satellite A60 Laptop X4051688Q DoC
PSA60U-0CS01D
Netgear GS605 10/100/1000 | GS19147DB012057| DoC
Switch
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EUT INTERFACE PORTS
The I/0 cabling configuration during emissions testing was as follows:
Port Connected To Cable(s)
Description | Shielded or Unshielded | Length(m)
EUT 10/100| Netgear switch #1 Cat5 Shielded 10.0
Ethernet
EUT Console N/C - note 1
EUT Gig E | Netgear switch #2 Cat5 Shielded 10.0
#1
EUT Gig E | Netgear switch #3 Cat5 Shielded 10.0
#2
EUT AC AC Mains 3-wire Unshielded 1.5
power
Netgear Laptop ethernet Cat5 Shielded 5.0
Switch #4

Note 1: The console port was not connected during testing. This port is used for
configuration and troubleshooting purposes only and is not intended to be connected
during normal operation.

EUT OPERATION

During emissions testing the EUT was configured with the transceivers transmitting
continuously on the specified channel at the specified output power settings. A data rate
of 6Mb/s was used for all OFDM modulations and a rate of 1Mb/s for CCK modulation
(2.4 GHz band only).

For receiver and digital device emissions measurements the transceivers were all in
receive mode and operating on the following channels: # 1,6,11 in the 2.4 GHz band;
#36, 48, 52, 64, 100, 120, 140, 149, 153, 157, 161 in the SGHz bands.
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TEST SITE

GENERAL INFORMATION

Final test measurements were taken on November 11, November 29, December 7,
December 13 and December 23, 2005at the Elliott Laboratories Open Area Test Sites #1,
2 and 3 located at 684 West Maude Avenue, Sunnyvale, California or 41039 Boyce Road,
Fremont, California 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.

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 of
predictable local TV, radio, and mobile communications traffic. The test site contains
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 and RSS 212.

CONDUCTED EMISSIONS CONSIDERATIONS

Conducted emissions testing is performed in conformance with ANSI C63.4:2003 and
RSS 212. 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 / RSS 212.
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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 biconical antenna is used to cover the range from 30 MHz to 300 MHz and a log
periodic antenna is utilized from 300 MHz to 1000 MHz. Narrowband tuned dipole
antennas are used over the entire 30 to 1000 MHz range for precision measurements of
field strength. Above 1000 MHz, a horn antenna is used. The antenna calibration factors
are included in site factors 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.

ANSI C63.4:2003 and RSS 212 secify 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.

::|
{

LIS\& LISN Y)
EU AE
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RADIATED EMISSIONS

Radiated emissions measurements are performed in two phases as well. A preliminary
scan of emissions is conducted in which all significant EUT frequencies are identified
with the system in a nominal configuration. At least two scans are performed from 30
MHz up to the frequency required by the regulation specified on page 1. One or more of
these is with the antenna polarized vertically while the one or more of these is with the
antenna polarized horizontally. During the preliminary scans, the EUT is rotated through
360°, the antenna height is varied 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. 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. Emissions, which have values close to the specification
limit may also be measured with a tuned dipole antenna to determine compliance.

\
REAR VIEW ‘ J

AC Outlets (flush-mounted)

0.8m

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 1to4m
EUT | < >

O.BmI

Test Configuration for Radiated Field Strength Measurements
OATS- Plan and Side Views
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Antenna

The anechoic materials on the walls and ceiling ensure compliance with the normalized site
attenuation requirements of CISPR 16 / CISPR 22 / ANSI C63.4 for an alternate test site at the
measurement distances used.

Floor-standing equipment is placed on the floor with insulating supports between the unit and the
ground plane.

Antenna
eight range

EUT |«—39 & Todm

| IO.8m

Test Configuration for Radiated Field Strength Measurements
Semi-Anechoic Chamber, Plan and Side Views
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CONDUCTED EMISSIONS FROM ANTENNA PORT

Direct measurements of power, bandwidth and power spectral density are performed 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.

EUT

Attenuator

(optional)

Spectrum
Analyzer (or
Power Meter)

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.

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.

File: R62425
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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:

CONDUCTED EMISSIONS SPECIFICATION LIMITS: FCC 15.207; FCC 15.107(a), RSS GEN

The table below shows the limits for the emissions on the AC power line from an
intentional radiator and a receiver.

Average Quasi Peak
Frequency . ..
(MHz) Limit Limit
(dBuV) (dBuV)
Linear decrease on Linear decrease on
0.150 to 0.500 logarlthmlc. frequency logarlthmlc. frequency
axis axis
between 56.0 and 46.0 between 66.0 and 56.0
0.500 to 5.000 46.0 56.0
5.000 to 30.000 50.0 60.0
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GENERAL 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 the limits for all emissions for a low power device operating under the general
rules of RSS 210, FCC Part 15 Subpart C.

Frl‘;‘zl‘;eg‘;cy Limit Limit
(MHz) (uV/m) (dBuV/m @ 3m)

0.009-0.490 [2400/Fgy, @ 300m | 67.6-20%log | o(Fgp,) @ 300m

0.490-1.705 |24000/Fgyy, @ 30m | 87.6-20%logo(Fgp,) @ 30m

1.705 to 30 30 @ 30m 29.5 @ 30m
30 to 88 100 @ 3m 40 @ 3m
88 to 216 150 @ 3m 43.5 @ 3m

216 to 960 200 @ 3m 46.0 @ 3m

Above 960 500 @ 3m 54.0 @ 3m

RECEIVER SPURIOUS EMISSIONS SPECIFICATION LIMITS

The table below shows the limits for emissions from the receiver as detailed in FCC Part
15.109, RSS 210 table 2, RSS GEN table 1.

Frﬁi?legzcy Limit Limit
(MHz) (uV/m @ 3m) (dBuV/m @ 3m)
30to 88 100 40

88 to 216 150 43.5

216 to 960 200 46.0

Above 960 500 54.0

" The restricted bands are detailed in FCC 15.203, RSS 210 Table 1 and RSS 310 Table 2

File: R62425 Page 23 of 26 Pages



Elliott Laboratories, Inc. -- EMC Department

Test Report

Report Date: December 16, 2003

OUTPUT POWER LIMITS - DIGITAL TRANSMISSION SYSTEMS

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).

Operatl(rll\;/gﬂl;;?quency Output Power Power Spectral Density
902 — 928 1 Watt (30 dBm) 8 dBm/3kHz
2400 — 2483.5 1 Watt (30 dBm) 8 dBm/3kHz
5725 — 5850 1 Watt (30 dBm) 8 dBm/3kHz

The maximum permitted output power is reduced by 1dB for every dB the antenna gain
exceeds 6dBi. Fixed point-to-point applications using the 5725 — 5850 MHz band are not
subject to this restriction.

TRANSMIT MODE SPURIOUS RADIATED EMISSIONS LIMITS - FHSS and DTS SYSTEMS

The limits for unwanted (spurious) emissions from the transmitter falling in the restricted
bands are those specified in the general limits sections of FCC Part 15 and RSS 210. All
other unwanted (spurious) emissions shall be at least 20dB below the level of the highest
in-band signal level (30dB if the power is measured using the sample detector/power
averaging method).

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 (l\%[Hz)q y Output Power Denslz 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

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.
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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:

Fd

20*LOG10 (Dm/Dg)
where:

Fq = Distance Factor in dB

)
=
I

Measurement Distance in meters

%
|

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:

Fq = 40*LOG10 (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:

Rc

Ry + Fg
and
M

Rc - Lg

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

M = Margin in dB Relative to Spec
SAMPLE CALCULATIONS - FIELD STRENGTH TO EIRP CONVERSION

Where the radiated electric field strength is expressed in terms of the equivalent isotropic
radiated power (eirp), or where a field strength measurement of output power is made in
lieu of a direct measurement, the following formula is used to convert between eirp and
field strength at a distance of 3m from the equipment under test:

E =1000000V30P microvolts per meter
3
where P is the eirp (Watts)
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EXHIBIT 1: Test Equipment Calibration Data

4 Pages
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Manufacturer
EMCO

Hewlett Packard
Hewlett Packard
Elliott Laboratories
EMCO

EMCO

EMCO

EMCO (ETS-Lindgren)
Hewlett Packard
Rohde & Schwarz
Rohde & Schwarz
Rohde & Schwarz
Rohde & Schwarz
Rohde & Schwarz
Rohde & Schwarz

File: T59090

Description
Biconical Antenna, 30-300 MHz

EMC Spectrum Analyzer 30Hz - 26.5GHz

EMC Spectrum Analyzer, 9KHz - 22GHz

FCC / CISPR LISN

Horn Antenna, D. Ridge 1-18GHz

Horn Antenna, D. Ridge 1-18GHz

Horn antenna, D. Ridge 1-18GHz (SA40 system
antenna)30Hz sunnyvale

Log Periodic Antenna, 0.2-2 GHz

Microwave Preamplifier, 1-26.5GHz

Power Meter, Single Channel

Power Sensor, 1TuW-100mW, DC-18 GHz, 50ohm
Power Sensor, 100uW - 2W, Peak

Pulse Limiter

Test Receiver, 9kHz-2750MHz

Test Receiver, 9kHz-2750MHz

Test Equipment (Emissions)

Model #
3110B
8563EC
8593EM
LISN-4, OATS
3115

3115

3115

3148
8449B
NRVS
NRV-Z51
NRV-Z32
ESH3 72
ESCS 30
ESCS 30

801

WC,1033

1319
362
487
786

1142

1595
870

1534
1535
1417
372

1337
1337

Asset# Cal Due

09-Jul-05
01-Jun-05
30-Nov-05
01-Jul-05
13-May-06
08-Nov-05

11-Jun-06

01-Jun-05
13-Jan-06
18-Mar-05
22-Sep-05
18-Mar-05
01-Sep-05
12-Jan-06
12-Jan-06

10f2
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EXHIBIT 2: Test Measurement Data

T59090 30 Pages
(Test data for original system covering operation in the
2.4 GHz bands and for AC conducted emissions).

T61799 56 Pages
(Test data for modified system covering operation in the
5 GHz bands, Digital device emissions and Receiver emissions)
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@EHIOtt EMC Test Data

Client:| Xirrus, Inc. Job Number:

J57788

Model:| XS-3900-16 and XS-3700-8 Access Points T-Log Number:

T59090

Account Manager:

Joe Rohlfes

Contact;|lan Laity

Emissions Spec: FCC 15.247, 15.401, RSS-210 Class:

Radio

Immunity Spec: |- Environment:

EMC Test Data

For The
Xirrus, Inc.
Model

XS-3900-16 and XS-3700-8 Access
Points

Date of Last Test: 2/24/2005

T-Log: 2.4GHz TRx from original job.xls, Rev 0.1 Cover
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@EHIOtt EMC Test Data

Client:| Xirrus, Inc. Job Number: | J57788

Model: | XS-3900-16 and XS-3700-8 Access Points T-Log Number:| T59090

Account Manager: Joe Rohlfes

Contact;|lan Laity

Emissions Spec: FCC 15.247, 15.401, RSS-210 Class: Radio
Immunity Spec: |- Environment: -

EUT INFORMATION

General Description
The Xirrus, Inc. model XS-3900 is a multi-radio 802.11abg Access Point radio which is designed to act as a hub for a wireless
local area network (WLAN). There are two versions of the system, one (model XS-3900-16) contains 16 separate transceivers,
the other (model XS-3700-8) contains 8 transceivers. The radio interfaces are provided via four identical circuit boards. Each
of the boards has four 802.11abg radios installed onto it (in the 8-port version two of these radios are removed from each
board).
Normally, the EUT would be ceiling mounted during operation. The EUT was tested as both table-top equipment and also
tested with the EUT raised to a height of 1.5m above the ground plane. The electrical rating of the device is 100 - 240Vac,
50/60Hz, 0.5 - 3 A.

Equipment Under Test
Manufacturer Model Description Serial Number FCCID
Xirrus XS-3900-16 802.11 a/b/g access
point
EUT Antenna

The antennas are either integral to the device or connect to the EUT via a non-standard, reverse gender TNC connector,
thereby meeting the requirements of FCC 15.203.

EUT Enclosure
The EUT enclosure is primarily constructed of plastic. It is circular with a diameter of 48 cm and a height of 10cm.

Modification History
Mod. # Test Date Modification
1 - - -
2
3

Modifications applied are assumed to be used on subsequent tests unless otherwise stated as a further modification.

T-Log: 2.4GHz TRx from original job.xls, Rev 0.1EUT Description
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ZElliott EMC Test Data

Client: Xirrus, Inc. Job Number: J57788

T-Log Number:| 759090

Model: XS-3900-16 and XS-3700-8 A Point
oce an ceess Foints Account Manager: Joe Rohlfes

Contact:|lan Laity

Spec: FCC 15.247, 15.401, RSS-210 Class: N/A

FCC 15.247 DTS 802.11g Mode
Power, Bandwidth and Antenna Port Spurious Emissions

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 1/24/2005, 2/18/2005 Config. Used: 1
Test Engineer: Chris Byleckie, Juan Martinez Config Change: None
Test Location: Chamber #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 used.

Ambient Conditions: Temperature: 18 °C
Rel. Humidity: 34 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result / Margin
1 RE, 30- 26500MHz- o6 paiq5.047(¢) | Pass > -20dBc
Antenna Spurious Emissions
. 6dB: 16.7 MHz
2 Bandwidth 15.247(a) Pass 99%: 17.2 MHz
Pk: 21.3dBm (0.13W)
3 Output Power 15.247(b) Pass Avg: 16.5dBm
4 Power Spectral Density (PSD) 15.247(d) Pass -8.68 dBm / 3kHz

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.

2.4GHz TRx from original job.xls 802.11g DTS Tests 18-Feb-05 Page 3 of 30
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@ Elhott EMC Test Data
Client:| Xirrus, Inc. Job Number: J57788
T-Log Number:| T59090
Model: XS-3900-16 and XS-3700-8 Access Points 9 umber
Account Manager: Joe Rohlfes
Contact: lan Laity
Spec: FCC 15.247, 15.401, RSS-210 Class:|N/A
Run #1d: Antenna Conducted Spurious Emissions, 30 - 26,500 MHz.
Refer to plots below. Scans made using RBW=VB=100 KHz with the limit line set at 20dB below the highest in-band signal level.
Low Channel
¥ATTEM Z@dE MKR —51.58dEBm
RL 11.3dEm 18d B 7. ZBGH=
R
i Jr‘ M\"“
1L W WU PRI e, PR e
START 3I@MH=z STOP ZE. BBGH=z
#¥RBW 188kH= #¥UELW 1@88kH= SWP 15. Bsec
Middle Channel
#¥ATTEM Z@AdE MKR —48. 67dEBEm
FL 11.@dEm 18d B~ 7. 2BAGHZ
R
I .f I .b-h.-'
M MAMMMMW
START 3@MH= STOF Z6. ARGH=z
¥RBW 1BBkH=z ¥UEBW 1@BkH=z SKWP 15. Bsec
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%Elliott

EMC Test Data

Client: Xirrus, Inc.

Job Number:

J57788

Model: XS-3900-16 and XS-3700-8 Access Points

T-Log Number:

T59090

Account Manager:

Joe Rohlfes

Contact: lan Laity

Spec: FCC 15.247, 15.401, RSS-210

Class:

N/A

¥ATTEM ZB8dEBE
FL 11.B8dBEm

High Channel

MER —42. 33dEBm
1Bd B~ ¥.39GH=

START Z2@MH=z
¥FBW 1B0BkH=z

STOP ZEB. BAGH=
¥UBMW 180B0kH= SWP 15 B=sec

2.4GHz TRx from original job.xls

802.11g DTS Tests 18-Feb-05
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EMC Test Data

Client: Xirrus, Inc. Job Number: J57788
T-Log Number:| T59090
Model: XS-3900-16 and XS-3700-8 Access Points 09 umber
Account Manager: Joe Rohlfes
Contact:|lan Laity
Spec: FCC 15.247, 15.401, RSS-210 Class: N/A

Run #2: Signal Bandwidth

¥ATTEM Z&dE

RL 11. BdBEm 18d Er

Resolution| 6dB Signal Bandwidth |99% Signal Bandwidth
Channel| Frequency (MHz) Bandwidth (MH2) (MHz2)
Low 2412 100 kHz 16.8 17.0
Mid 2437 100 kHz 16.7 17.2
High 2462 100 kHz 16.7 17.1
Low Channel

aMER —.33dE
16. ¥SMH=

R —

J i

\

r.f

W

S==

""*‘w

CEMTER Z2.41ZB8GH=
¥RBW 10B0kH= ¥UBKW 180B8kH=

SPAM 58. B@arMH=
SHMFP 58. Bms

2.4GHz TRx from original job.xls

802.11g DTS Tests 18-Feb-05
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EMC Test Data

¥ATTEM ZBdE

Client;| Xirrus, Inc. Job Number: J57788
Model: XS-3900-16 and XS-3700-8 Access Points T-Log Number: T59090
Account Manager: Joe Rohlfes
Contact:|lan Laity
Spec: FCC 15.247, 15.401, RSS-210 Class: N/A
Middle Channel

AMKRE — . BTYdE

FL 11.ddEBEm 18d B~ 1. EYMH=
A
W

9#."'} L

CEMTER Z.437EBGH=
¥REBMW 108kH=z #¥UBW 1BBkH=

SPAM 58. BEMH=
SHFP 58 Bms

High Channel
¥ATTEN ZBdEB aMKR 1. 34dB
RL 11.@8dEm 18d B~ 16. G7MH=
.
f” ',

W

m—

CEMTER Z.4EZBBGH=
¥REBMW 108kH=z

#¥UBW 1BBkH=

SPAM 58. BEMH=
SHFP 58 Bms

2.4GHz TRx from original job.xls

802.11g DTS Tests 18-Feb-05
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EMC Test Data

Client: Xirrus, Inc.

Job Number: J57788

Model: XS-3900-16 and XS-3700-8 Access Points

T-Log Number:| 759090

Account Manager: Joe Rohlfes

Contact: lan Laity

Spec: FCC 15.247, 15.401, RSS-210 Class: N/A
Run #3: Output Power
Run #3a: Output Power, internal and external antennas
Maximum antenna gain: 5.2 dBi External omni antenna
Channel | Frequency (MHz) Peak Cz:g);t) Power Average(dO;;s)u tPower Peak Output Power (W) (WE,EIF?eZk)
Low 2412 21.3 16.7 0.1349 #REF!
Mid 2437 21.1 16.7 0.1288 #REF!
High 2462 20.4 14.45 0.1096 #REF!

Note 1: |Output power measured using a peak power meter for peak power and average sensor for average power.

Aggregate power from the system:

power is 21.3 dBm x 3

Total peak power across the band is:
Total peak eirp across the band is:
Total average power across the band is:
Total average eirp across the band is:

26.1 dBm
32.1 dBm
21.5 dBm
27.5 dBm

0.405 W
1611 W
0.140 W
0.559 W

There are only three non-overlapping channels in the 2400-2483.5 MHz band. With the device using all three the total output

2.4GHz TRx from original job.xls

802.11g DTS Tests 18-Feb-05
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ZElliott EMC Test Data

Client: Xirrus, Inc. Job Number:| J57788
T-Log Number:| 759090
Account Manager: Joe Rohlfes

Model: XS-3900-16 and XS-3700-8 Access Points

Contact:|lan Laity
Spec: FCC 15.247, 15.401, RSS-210 Class: N/A
Run #4: Power Spectral Density

P.S.D. (averaged over 1
Channel | Frequency (MHz) | Res BW second in a 3kHz
bandwidth) dBm
Low 2412 3 kHz -11.39
Mid 2437 3 kHz -8.68
High 2462 3 kHz -8.68
2Z:4E:26 FEER 18, ZBAEC
BCTY DET: FEAK
MEAS DET: FEAK OF AVG
MKR 2.418747E5 GHz
-11.33 dEm

#AMG BW 2 kH=z

2.4GHz TRx from original job.xls 802.11g DTS Tests 18-Feb-05 Page 9 of 30
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EMC Test Data

Client: Xirrus, Inc. Job Number: J57788
T-Log Number:| T59090
Model: XS-3900-16 and XS-3700-8 Access Points g umber
Account Manager: Joe Rohlfes
Contact;|lan Laity
Spec: FCC 15.247, 15.401, RSS-210 Class: N/A
22:158:31 FEEB 1%8.
-
ACTY DET: FPEAK
MEAS DET: PEAEK QF AVEG
MER 2.4BBEE7EE2 GH=
—82.62 dEm

#AMGE BHW 2 kH=z

2.4GHz TRx from original job.xls

802.11g DTS Tests 18-Feb-05
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ZElliott EMC Test Data

Client: Xirrus, Inc. Job Number: J57788

T-Log Number:| 759090

Model: XS-3900-16 and XS-3700-8 A Point
oce an ceess Foin's Account Manager: Joe Rohlfes

Contact:|lan Laity

Spec: FCC 15.247, 15.401, RSS-210 Class: N/A

FCC 15.247 DTS - Radiated Spurious Emissions (802.119)

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 2/24/2005 Config. Used: 1
Test Engineer: Juan Martinez Config Change: None
Test Location: SVOATS #3 EUT Voltage: 120V/60Hz

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 routed overhead.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 13 °C
Rel. Humidity: 72 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result / Margin
1 - Internal antenna RE, 30 - 26,000 MHz - FCC Part 15.209 / P 53.6dBuVim @
Spurious Emissions 15.247(c) /RSS 210 | "25% | 24835MHz (-0.4dB)
1 - Externla antenna RE, 30 - 26,000 MHz - FCC Part 15.209 / Pass 53.8dBuV/im @
Spurious Emissions 15.247(c) / RSS 210 2390MHz (-0.2dB)

Modifications Made During Testing:
Power setting for the highest channel reduced to power level of 14.5dBm average when using the external antenna port to meet
the spurious emission limit at the 2483.5MHz band edge.

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

2.4GHz TRx from original job.xls 802.11G Final RE 24-Feb-05 Page 11 of 30



ZElliott EMC Test Data

Client: Xirrus, Inc. Job Number: J57788

T-Log Number: T59090
Model: XS-3900-16 and XS-3700-8 Access Points 0g umber

Account Manager: Joe Rohlfes

Contact: lan Laity

Spec: FCC 15.247, 15.401, RSS-210 Class: N/A
Run #1a: Radiated Spurious Emissions, 30 - 26,000 MHz. Low Channel @ 2412 MHz
10.0- v Analyzer Settings
] HP&554E, 008, EMIL, UKS
0.0- i | CF: 2397.75 MHz
i SPAN:50.00 MHz
-10.0- i RE 1.000 MHz
! VE 300 Hz
w 1 Detector Sample
g -20.0- i Att 20
= : RL Offset 0.00
.CEE -30.0- 1 Sweep Time 0.65
1 Ref Lyvl: 1.500E8M
400 e e e e
1 Comments
-50.0 - i
1
i
S0.0- 1 1 1 1 1 1 1 1 1 1
2373 2330 2385 2390 2395 2400 2405 2410 2415 2423

Freguency (MHz)

Cursor 1 | 2390.00; -43.23 l—H&-] Delta Freq. 25.75 E]]i
cursor2 241575 143 Bl B | petts Ampitude 4467 Ott

20.0- Anabyzer Settings
HP&564E 006, EMI LIKS
10.0- CF: 2397.75 MHz
SPAM: 50,00 MHz
0.0- RB 1.000 MHz
VB 1.000 MHz
o Detector POS
© -10.0- ARt 20
= RL Offset 0.00
E 2000- Sweep Time 50.0ms
Ref Lvl:10.00DBEM
-30.0-
Comments
-40.0 -
-ED'D _I 1 1 1 1 1 1 1 1 1 1 1
2373 2380 2385 2390 2395 2400 2405 2410 2415 2423

Frequency (MHz)

Cursor 1 2388.41¢ -23.33 |- & Delta Freq. 27.17 E]]i
cursor2 241558 1150  #Bl-i® | peka Amplitude 34.83 Ott

2.4GHz TRx from original job.xls 802.11G Final RE 24-Feb-05 Page 12 of 30
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@ Elhott EMC Test Data

Client;| Xirrus, Inc. Job Number: J57788

Model: XS-3900-16 and XS-3700-8 Access Points T-Log Number: T59090
Account Manager: Joe Rohlfes
Contact:|lan Laity

Spec: FCC 15.247, 15.401, RSS-210 Class:|N/A

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
Internal
2405.800 91.3 V AVG 110 1.1 RBW =1 MHz
2405.800 99.9 V - - PK 110 1.1 RBW =1 MHz
2439.000 46.6 \'} 54.0 -7.4 AVG - - Bandedge, mkr delta = 44.7dB
2439.000 65.1 V 74.0 -8.9 PK Bandedge, mkr delta = 34.8dB
OMNI antenna
Power 16
2412.800 97.8 V AVG 270 1.0 |RBW=1MHz
2412.800 | 106.5 V PK 270 1.0 |RBW=1MHz
2411.035 91.6 V AVG 270 1.0  [#1 Fundamental
2411.035 98.1 V - - PK 270 1.0 |#1 Fundamental
2439.000 | 53.1 v 54.0 -0.9 AVG - - Bandedge, mkr delta = 44.7dB
2439.000 71.7 V 74.0 -2.3 PK Bandedge, mkr delta = 34.8dB
For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20 dB
Note 1:
below the level of the fundamental.

Note 2:  |No second harmonic detected. No other emissions above second harmonic detected 20-dB of the limit.

Run #1b: Radiated Spurious Emissions, 30 - 26,000 MHz. Center Channel @ 2437 MHz

Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/iQP/Avg| degrees | meters

4873.935[ 364 \ 54.0 7.7 AVG 0 1.0 [2nd harmonic

4873.935[ 47.1 \ 74.0 -26.9 PK 0 1.0 | 2nd harmonic

7311.155[ 355 \ 54.0 -18.5 AVG 0 1.0} 3rd harmonic

7311155 46.8 v 74.0 -27.2 PK 0 1.0} 3rd harmonic

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
the level of the fundamental.

Note 2:

No second harmonic detected. No other emissions above second harmonic detected 20-dB of the limit

2.4GHz TRx from original job.xls

802.11G Final RE 24-Feb-05
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%Elliott

EMC Test Data

Client;: Xirrus, Inc.

Job Number: J57788

Model: XS-3900-16 and XS-3700-8 Access Points

T-Log Number:| T59090

Account Manager: Joe Rohlfes

Contact: lan Laity

Spec: FCC 15.247, 15.401, RSS-210

Class: N/A

Run #1c: Radiated Spurious Emissions, 30 - 26,000 MHz. High Channel @ 2462 MHz

10.0-

0.0-f

-10.0-

-20.0-

-30.0-

Amplitude

-40.0 -

-50.0-

60.0-)

1 l I 1 1 1
2450 2970 2475 2480 2485 2490 2495

Frequency (MHz)
i e
PRSP

1 1 l
2455 2460 2465

Cursor 1 2454.83. 1.17 Dela Freq. 28.67

Cursor 2 2483.500 -42.67 Delta Amplitude  43.83

1
25300

7 Elliott

Amplirude
IE
=
1

-45.0 -} \ \
2450 2490 2495

1
2485

1 1 1
2470 2475 2480
Freguency (MHz)

wl-a
l-a

I I I
2455 2400 2465

Cursor 1 2456.917 11.67 Delza Freq. 25.92

Cursor 2 2483.83. -23.33 Delta Amplitude  35.00

I
2500

7 Elliott

;ﬁlnah,rzer Settings

HP3564E,006,EMI, LUKSE
CF: 2475.00 MHz
SPAM:50.00 MHz

RE 1.000 MHz

VB 300 Hz

Detector POS

Att 20

RL Offset0.00

Sweep Time 0,65

Ref Lvl: 10, 00DEM

Comments

;ﬂlnah,rzer Settings

HP3564E,0065,EML, LIKE
CF: 2475.00 MHz
SPAM:50.00 MHz

RE 1.000 MHz

VB 1.000 MHz
Detector POS

Att 20

RL Offset 0.00

Sweep Time 50,0ms
Ref Lvl: 10,00DEM

Comments

2.4GHz TRx from original job.xls 802.11G Final RE 24-Feb-05
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%Elliott

EMC Test Data

Client: Xirrus, Inc. Job Number: J57788
Model: XS-3900-16 and XS-3700-8 Access Points T-Log Number: T55090
Account Manager: Joe Rohlfes
Contact:|lan Laity
Spec: FCC 15.247, 15.401, RSS-210 Class:|N/A
Power = 16.5dBm average
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
OMNI antenna
2462.728 | 974 v AVG 167 1.0 |RBW=1MHz
2462.728 | 105.6 v - - PK 167 1.0 |RBW=1MHz
2483.500 | 53.6 v 54.0 0.4 AVG - - Bandedge, mkr delta = 43.8dB
2483.500 [ 70.6 v 74.0 -3.4 PK Bandedge, mkr delta = 35dB
Internal
2463.283 | 92.9 v AVG 104 1.3 |RBW=1MHz
2463.283 | 101.7 V - - PK 104 1.3 |RBW=1MHz
2483.500 | 49.1 v 54.0 -4.9 AVG - - Bandedge, mkr delta = 43.8dB
2483.500 | 66.7 v 74.0 -7.3 PK Bandedge, mkr delta = 35dB

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
the level of the fundamental.

Note 2:

No second harmonic detected. No other emissions above second harmonic detected 20-dB of the limit

2.4GHz TRx from original job.xls

802.11G Final RE 24-Feb-05
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ZElliott EMC Test Data

Client: Xirrus, Inc. Job Number: J57788

T-Log Number:| 759090

Model: XS-3900-16 and XS-3700-8 A Point
oce an ceess Foints Account Manager: Joe Rohlfes

Contact: lan Laity

Spec: FCC 15.247, 15.401, RSS-210 Class: N/A

FCC 15.247 DTS 802.11b Mode
Power, Bandwidth and Conducted Spurious Emissions

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 2/18/2005 Config. Used: #1
Test Engineer: Juan Martinez Config Change: -
Test Location: Chamber #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 used.

Ambient Conditions: Temperature: 20 °C
Rel. Humidity: 44 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result / Margin
1 RE 30- 20500MHz- | £oc part15.047(c) | Pass > -20dBc
Antenna Spurious Emissions
. 6dB: 13.1 MHz
2 Bandwidth 15.247(a) Pass 99%: 14.9 MHz
Pk: 18.0dBm (0.06W)
3 Output Power 15.247(b) Pass Avg: 16.7dBm
EIRP: 24dBm 0.25W
4 Power Spectral Density (PSD) 15.247(d) Pass 3.12 dBm / 3kHz

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.

2.4GHz TRx from original job.xls 802.11b DTS Tests 18-Feb-05 Page 16 of 30



%Elliott

EMC Test Data

Client: Xirrus, Inc.

Job Number: J57788

Model: XS-3900-16 and XS-3700-8 Access Points

T-Log Number:| 759090

Account Manager: Joe Rohlfes

Contact: lan Laity

Spec: FCC 15.247, 15.401, RSS-210

Class: N/A

¥ATTEM zZG@dE

RL 11. BdBEm 168d B~

Run #1: Antenna Conducted Spurious Emissions, 30 - 26,500 MHz.
Refer to plots below. Scans made using RBW=VB=100 KHz with the limit line set at 20dB below the highest in-band signal level.

MER —49. 23dBm
9. EBE4GH=

START 32@MH=z
¥REW 18EkH=

¥ATTEM Z&dB

FL 11. BdBEm 16d B~

#¥UBW 1BBEKH=z

STOP ZE6. BAGH=z
SWF 15 Bzec

MER —48. 88d Bm
9. ¥3GH=z

Pl L-....mln.,,..r-'-] _—

START Z2@MH=
#¥REBW 1HBKH=

STOP ZB. BAGH=
¥UBW 1B8EBKH=

SWF 15 Bzec

2.4GHz TRx from original job.xls

802.11b DTS Tests 18-Feb-05
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%Elliott

EMC Test Data

Client;| Xirrus, Inc. Job Number: J57788
T-Log Number:| T59090
Model: XS-3900-16 and XS-3700-8 Access Points 9 umber
Account Manager: Joe Rohlfes
Contact: lan Laity
Spec: FCC 15.247, 15.401, RSS-210 Class:|N/A
High Channel
#¥ATTEM Z@AdE MKR —39. E7dEBm
FL 11.@dEm 18d B~ 9. 86GHz
=]
y I | My L
he I-l'-*“'"’ P I T WY WP M
START 3I@MH=z STOF ZE. BBGH=z
#¥RBW 188kH= #¥UELW 1@88kH= SWP 15. Bsec
2.4GHz TRx from original job.xls 802.11b DTS Tests 18-Feb-05
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%Elliott

EMC Test Data

Client: Xirrus, Inc.

Job Number: J57788

Model: XS-3900-16 and XS-3700-8 Ac

cess Points

T-Log Number:| 759090

Account Manager: Joe Rohlfes

Contact:|lan Laity

Spec: FCC 15.247, 15.401, RSS-210

Class: N/A

Run #2: Signal Bandwidth
Data rate 1Mbps

Channel | Frequency (MHz)

6dB Signal Bandwidth
(MHz)

Resolution
Bandwidth

99% Signal Bandwidth
(MHz)

Low 2412

100kHz 13.1

14.8

Mid 2437

100kHz 13.1

14.9

2462

High

100kHz 13.1

14.8

1vid43:38 JadH 28,
EEF 2Z28.8 dBm

Low Channel
2885
AT 28 dBe

MEKRas 12.18 MH=z
-1.4%5 dE

FEAK
LOG

i8
dB

1vi22:38 Jad 28,

#YEBNW 188 KkKH=z
Middle Channel

2885

SPAH ZA .88 MH=z
SHMP ZB .8 msec

MERa 12 .85 MH=
.E5 dB

REEF 2Z28.8 dBm

FEAK
LOG
i@
dB

AT 28 dB

SPAM ZB .88 MH=z
#WVEBMW 188 kH= SWP

28 .8 meec

2.4GHz TRx from original job.xls
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%Elliott

EMC Test Data

Client: Xirrus, Inc.

Job Number: J57788

Model: XS-3900-16 and XS-3700-8 Access Points

T-Log Number:| 759090

Account Manager: Joe Rohlfes

Contact: lan Laity

Spec: FCC 15.247, 15.401, RSS-210

Class: N/A

High Channel

17v:58:17 JAaH 22, 2005

REF Z8.8 dEm AT 28 dB
FEAK E : .
LOG

dB

N R Sooocacan: R Sooocacan: R R R R R R

Run #3: Output Power
Maximum antenna gain: 5.2 dBi

=z
Hz #WVEBHW 1880 kH=

SPAH 2@ .88 MH=z
SHF ZB.H msec

Channel | Frequency (MHz) (dBm)

Peak Output Power | Average Output Power

(dBm)

Output Power (W) EIRP (W)

Low 2412 18.0

16.7

0.0631

0.2089

Mid 2437 18.0

16.6

0.0631

0.2089

High 2462 17.8

16.5

0.0603

0.1995

Note 1: |Output power measured using a peak power meter for peak power and average sensor for average power.

Aggregate power from the system:

power is 18.0 dBm x 3

There are only three non-overlapping channels in the 2400-2483.5 MHz band. With the device using all three the total output

Total peak power across the band is: 22.8 dBm 0189 W

Total peak eirp across the band is: 28.8 dBm 0.754 W

Total average power across the band is: 21.5 dBm 0140 W

Total average eirp across the band is: 27.5 dBm 0.559 W
2.4GHz TRx from original job.xls 802.11b DTS Tests 18-Feb-05
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EMC Test Data

Client: Xirrus, Inc.

Job Number: J57788

Model: XS-3900-16 and XS-3700-8 Access Points

T-Log Number:| 759090

Account Manager: Joe Rohlfes

Contact: lan Laity

Spec: FCC 15.247, 15.401, RSS-210

Class: N/A

Run #4: Power Spectral Density

P.S.D. (averaged over 1
Channel | Frequency (MHz) | Res BW second in a 3kHz
bandwidth) dBm
Low 2412 3 kHz -10.59
Mid 2437 3 kHz -11.01
High 2462 3 kHz 3.12
22:16:89 FEE 18, 2BA%
ST
ACTY DET: PEAK
MEAS DET: PEAK QP AUG
MER 2.4128976 GHz
-18.59 dEm
LOG REF 1@8.8 dEm
1@
dE~ : : : : : : : : :
LA R TR SR TR SR T SR T T
oL
BB |
dBEm
L = =
SC FC
BORR| oot
CEMNTER 2.4129794 GH=z SPAH 28@.8 kH=z
RT #1F BN 2.8 kH=z #AYE EW 3 kH=z #SHWP 188 sec
Zz:z@:18 FEE 18, ZE8ES
S
HCTY DET: PEAK
MEAS DET: FEAK OF AVE
MER 2.43EB523 GHz
-11.@1 dEm
LOG REF 28.8 dEm
i@
dE : : : : : : : : :
ATH leeeeeee: R SR SRR SR SRR ST gl PO

AMG BW 2 kH=z

2.4GHz TRx from original job.xls
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EMC Test Data

Client: Xirrus, Inc. Job Number: J57788
T-Log Number:| T59090
Model: XS-3900-16 and XS-3700-8 Access Points g umber
Account Manager: Joe Rohlfes
Contact: lan Laity
Spec: FCC 15.247, 15.401, RSS-210 Class:|N/A
221231 :22 FEEB 18, Z@@t
T
ACTY DET: FPEAK
MEAS DET: PEAK BP AVE
MER 2.4B634628 GH=z
2.12 dBm

#AMGE BHW 2 kH=z

2.4GHz TRx from original job.xls

802.11b DTS Tests 18-Feb-05

Page 22 of 30



ZElliott EMC Test Data

Client: Xirrus, Inc. Job Number: J57788

T-Log Number:| T59090

Model: XS-3900-16 and XS-3700-8 A Point
oce an ceess Foin's Account Manager: Joe Rohlfes

Contact: lan Laity

Spec: FCC 15.247, 15.401, RSS-210 Class: N/A

FCC 15.247 DTS - Spurious Emissions (802.11b)

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

Objective: specification listed above.
Date of Test: 2/24/2005 Config. Used: 1
Test Engineer: Juan Martinez Config Change: None
Test Location: SVOATS #3 EUT Voltage: 120V/60Hz

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 routed overhead.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 13 °C
Rel. Humidity: 72 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result / Margin
1a-1c RE, 30 - 26,000 MHz - FCC Part 15.209 / P 49.9dBuV/im @ 2439
Spurious Emissions 15.247( c) ass MHz (-4.1dB)

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.

2.4GHz TRx from original job.xls 802.11B Final RE 24-Feb-05 Page 23 of 30



%Elliott

EMC Test Data

Client;: Xirrus, Inc.

Job Number: J57788

Model: XS-3900-16 and XS-3700-8 Access Points

T-

Log Number:| 759090

Account Manager:

Joe Rohlfes

Contact:|lan Laity

Spec: FCC 15.247, 15.401, RSS-210

Class: N/A

Run #1a: Radiated Spurious Emissions, 30 - 26,000 MHz. Low Channel @ 2412 MHz

ATTEM Z8dEB

aMER 57, 84dB

*¥ATTEM Z8dB

=

MER S55. 83dB

RL 18. BdBm 18d B~ 5. BSMHz RL 117.B@dBuU 10d B Z6. 9ZMH=
]
v
W ‘J\
AR
Z6. 92 M=z
D / D[EE. &3 di
[ P Tl
,~qFWJ”
e

START 2. 37UBAGH=z

STOP 2. 42Z288GH=z

CENTER Z.2988AGH=z

SPAM 58, BEMHz

#¥REW 1. BMH=z #UEBW 1. BkH=z SHP 1Z28ms #REW 1. AMHz #UBW 1. B8MH=z SWFP 56@. Bms
Internal (Power Setting of 17)
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments

MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
2386.600 | 40.9 v 54.0 -13.1 AVG - Bandedge
2386.600 | 45.7 \ 74.0 -28.3 PK - - Bandedge
4824.115( 411 \ 54.0 -12.9 AVG 0 1.0 | 2nd harmonic
4824.115( 481 \ 74.0 -25.9 PK 0 1.0 | 2nd harmonic
2411.035 | 987 \ - - AVG 0 1.0 |#1 Fundamental
2411.035 [ 1015 \ PK 0 1.0 |#1 Fundamental
2413.060 | 96.5 H AVG 0 1.0 |#1 Fundamental
2413.060 [ 99.6 H - PK 0 1.0  [#1 Fundamental
OMNI antenna (Power Setting of 16)
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees | meters

2386.600 | 42.7 \ 54.0 -11.3 AVG - Bandedge
2386.600 | 48.2 v 74.0 -25.8 PK - - Bandedge
4874.425 | 34.2 \ 54.0 -19.8 AVG 0 1.0 | 2nd harmonic
4874.425 | 45.7 v 74.0 -28.4 PK 0 1.0 | 2nd harmonic
2412.923 [ 100.5 \ - - AVG 269 1.0 |RBW=1MHz
2412.923 | 104.0 v PK 269 1.0 |RBW=1MHz
2411.035 | 918 \ AVG 0 1.0 |#1 Fundamental, RBW= 100kHz
2411.035 [ 101.0 v PK 0 1.0 |#1 Fundamental, RBW= 100kHz

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20 dB
below the level of the fundamental.

Note 2:

No other emissions above second harmonic detected close to 20-dB of the limit.

2.4GHz TRx from original job.xls
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@ Elhott EMC Test Data
Client: Xirrus, Inc. Job Number: J57788
T-Log Number: T59090
Model: XS-3900-16 and XS-3700-8 Access Points 0g umber
Account Manager: Joe Rohlfes
Contact:|lan Laity
Spec: FCC 15.247, 15.401, RSS-210 Class: N/A

OMNI antenna

Run #1b: Radiated Spurious Emissions, 30 - 26,000 MHz. Center Channel @ 2437 MHz

Power 16
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees | meters
4874105 | 49.9 V 54.0 -4.1 AVG 0 1.0 |#6 2nd harmonic
4874.105 | 53.2 v 74.0 -20.8 PK 0 1.0 |#6 2nd harmonic
7309.670 | 35.6 V 54.0 -18.4 AVG 0 1.0 [#6 3rd harmonic
7309.670 [ 47.3 v 74.0 -26.7 PK 0 1.0 |#6 3rd harmonic
Internal
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
7310495 41.3 H 54.0 -12.7 AVG 0 1.0 |#6 3rd harmonic
7310495 | 49.8 H 74.0 -24.2 PK 0 1.0 |#6 3rd harmonic
4873.985| 34.8 H 54.0 -19.2 AVG 0 1.0 |#6 2nd harmonic
4873.985| 46.4 H 74.0 -27.6 PK 0 1.0 |#6 2nd harmonic
4874.095| 39.7 \ 54.0 -14.3 AVG 0 1.0 |#6 2nd harmonic
4874.095[ 49.0 \ 74.0 -25.0 PK 0 1.0 |#6 2nd harmonic
7310.070 [ 40.8 \ 54.0 -13.2 AVG 0 1.0 |#6 3rd harmonic
7310.070 | 49.2 V 74.0 -24.8 PK 0 1.0 |#6 3rd harmonic

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below

the level of the fundamental.

Note 2:

No other emissions above second harmonic detected close to 20-dB of the limit.

2.4GHz TRx from original job.xls

802.11B Final RE 24-Feb-05

Page 25 of 30



ZElliott EMC Test Data

Client: Xirrus, Inc. Job Number: J57788

T-Log Number:| T59090

Model: XS-3900-16 and XS-3700-8 A Point
oce an ceess Foin's Account Manager: Joe Rohlfes

Contact: lan Laity

Spec: FCC 15.247, 15.401, RSS-210 Class: N/A
Run #1c: Radiated Spurious Emissions, 30 - 26,000 MHz. High Channel @ 2462 MHz

R’_'—v\;\ﬁ-@dﬁvu 18d B~ =27 E8MH= RL 117.BdBul 18d B~ —-27 . 17MH=
’\,_\/ .,—""\-("-\.-.\d\
\ ZMEH
D 27|17 IhH
\ 0[E4. &3 di \
L~y i
‘\/“\
A A RPN R P CEMTER 2.483508GH= SPAN S8, BEMHz
' #REW 1.BMHz  %UBW L. BMHz SWF 50. Oms

Band edge marker deltas: Average -58.3dB, Peak -54.8dB

OMNI antenna

Power 16
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees | meters
2461.033 | 100.8 V - - AVG 267 1.0 |RBW=1MHz
2461.033 | 104.3 V PK 267 1.0 |RBW=1MHz
2461.475 92.6 V AVG - - #11 Fundamental, RBW = 100kHz
2461475 | 1014 V PK - - #11 Fundamental, RBW = 100kHz
2461.475 80.3 H AVG - - #11 Fundamental, RBW = 100kHz
2461.475 90.4 H - - PK - - #11 Fundamental, RBW = 100kHz
2490.000 42.5 vV 54.0 -11.5 AVG - - Bandedge
2490.000 49.5 V 74.0 -24.5 PK - - Bandedge
4924.050 51.5 V 54.0 -2.5 AVG 0 1.0  |#11 2nd harmonic
4924.050 54.6 V 74.0 -194 PK 0 1.0  |#11 2nd harmonic
7386.405 36.0 V 54.0 -18.0 AVG 0 1.0  |#11 3rd harmonic
7386.405 471 V 74.0 -26.9 PK 0 1.0  |#11 3rd harmonic
For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
Note 1:
the level of the fundamental.
Note 2:  |No other emissions above second harmonic detected close to 20-dB of the limit.

2.4GHz TRx from original job.xls 802.11B Final RE 24-Feb-05 Page 26 of 30



[ ]

@ Elhott EMC Test Data
Client;| Xirrus, Inc. Job Number: J57788
Model: XS-3900-16 and XS-3700-8 Access Points T-Log Number: T59090

Account Manager: Joe Rohlfes
Contact:|lan Laity
Spec: FCC 15.247, 15.401, RSS-210 Class: N/A

Internal Antenna

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters

2461475 | 98.6 V - - AVG 0 1.0  |#11 Fundamental

2461475 | 1015 V PK 0 1.0  [#11 Fundamental

2463.025 | 93.1 H AVG 0 1.0  |#11 Fundamental

2463.025 96.3 H - - PK 0 1.0  [#11 Fundamental

2490.000 | 43.2 V 54.0 -10.8 AVG - Bandedge

2490.000 | 46.7 V 74.0 -27.3 PK - - Bandedge

4924065 41.7 V 54.0 -12.3 AVG 0 1.0  |#11 2nd harmonic

4924.065| 48.9 V 74.0 -25.1 PK 0 1.0  [#11 2nd harmonic

7385.730 | 36.2 V 54.0 -17.9 AVG 0 1.0  |#11 3rd harmonic

7385.730| 48.8 V 74.0 -25.2 PK 0 1.0  [#11 3rd harmonic

7385.560 | 36.5 H 54.0 -17.5 AVG 0 1.0  |#11 3rd harmonic

7385.560 | 47.8 H 74.0 -26.2 PK 0 1.0  [#11 3rd harmonic

4924.090| 36.6 H 54.0 -174 AVG 0 1.0  |#11 2nd harmonic

4924.090 | 46.0 H 74.0 -28.0 PK 0 1.0  [#11 2nd harmonic

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below

Note 1:

the level of the fundamental.
Note 2:  |No other emissions above second harmonic detected close to 20-dB of the limit.

2.4GHz TRx from original job.xls
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ZElliott EMC Test Data

Client: Xirrus, Inc. Job Number:| J57788
T-Log Number:| 759090
Account Manager: Joe Rohlfes

Model: XS-3900-16 and XS-3700-8 Access Points

Contact: lan Laity
Spec: FCC 15.247, 15.401, RSS-210 Class: Radio

Conducted Emissions - Power Ports

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

Objective: specification listed above.
Date of Test: 1/27/2005 Config. Used: 1
Test Engineer: Rafael Varelas Config Change: None
Test Location: SVOATS #1 EUT Voltage: 230V/50Hz

General Test Configuration

The EUT was located on a wooden table, 40 cm from a vertical coupling plane and 80cm from the LISN.  Remote support
equipment was located approximately 30 meters from the test area. All I/O connections were routed overhead.

Ambient Conditions: Temperature: 12°C
Rel. Humidity: 54 %

Summary of Results

Run # Test Performed Limit Result Margin
1 CE. AC Power,120V/60Hz FCC 15.209 / RSS 210 Pass 47.1dBuV @ 8.970MHz
Issue 6 (-2.9dB)

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.

2.4GHz TRx from original job.xls AC CE 29-Jan-06 Page 28 of 30
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EMC Test Data

Client: Xirrus, Inc. Job Number: J57788
T-Log Number:| T59090
Model: XS-3900-16 and XS-3700-8 Access Points 09 umber
Account Manager: Joe Rohlfes
Contact;|lan Laity
Spec: FCC 15.247, 15.401, RSS-210 Class: Radio

Run #1: AC Power Port Conducted Emissions, 0.15 - 30MHz, 120V/60Hz

2.4 GHz Patch and Omni and 5GHz Omni used externally. See Note 1

All transmitters active and connected to internal antennas except three external antennas also connected

\15-30MHz, 120%/60Hz, Line

F0.0-
63.0-
a0.0-

= 55.0-
=3
£ s0.0-

L 45.0-

2

= 40.0-

I

I 35.0-
30.0-
Z5.0-

00—, C
0.2

Frequency (MHz)

30.0

(15-30MHz, 120%/60Hz, Meutral

F0.0-
63.0-
a0.0-

25.0-
a0.0-

45.0-
40.0 -
35.0-
30.0-
23.0-

00—, Ce
0.z

Amplitude (dBuY)

Frequency (MHz)

10.0

30.0

Note - frequency range of scan was 0.15 - 30 MHz - graph axes marked to 1 decimal place.
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@EHIOtt EMC Test Data
Client: Xirrus, Inc. Job Number:| J57788
Model: XS-3900-16 and XS-3700-8 Access Points T-Log Number: T55090

Account Manager: Joe Rohlfes
Contact:|lan Laity
Spec: FCC 15.247, 15.401, RSS-210 Class: Radio

Run #2: Continued

Frequency| Level AC | FCC 15.209/15.109 | Detector [Comments
MHz dBuV | Line Limit Margin [ QP/Ave

8.970 47.1 N 50.0 2.9 Average
9.160 454 L 50.0 -4.6 Average
0.506 37.4 L 46.0 -8.6 Average
0.507 36.8 N 46.0 -9.2 Average
8.970 47.6 N 60.0 -12.4 QP
9.160 46.0 L 60.0 -14.0 QP
0.216 38.6 N 53.0 -144 | Average
0.215 38.4 L 53.0 -146 | Average
17.850 42.9 N 60.0 -17.1 QP
17.840 42.9 L 60.0 -17.1 QP
0.506 38.3 L 56.0 -17.7 QP
17.840 32.1 L 50.0 -17.9 | Average
0.507 37.8 N 56.0 -18.2 QP
17.850 30.5 N 50.0 -19.5 | Average
0.216 42.9 N 63.0 -20.1 QP
0.215 42.8 L 63.0 -20.2 QP

Note 1:

All 16 radios transmitting continuously on channels 2412, 2437, 2467, 2472, 5180, 5260, 5280, 5300, 5200, 5220,

5240, 5745, 5765, 5785 and 5805
Maximum output power for the specified band on each channel.
6Mb/s on 5GHz trasnmitters using 802.11a; 1Mb/s on 2.4 GHz channels using 802.11b

2.4GHz TRx from original job.xls
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EMC Test Data

Client:| Xirrus

Job Number:

J61731

Model: XS 3900

Test-Log Number:

T61799

Project Manager: -

Contact: Steve Smith

Emissions Spec: EN301489/FCC 15B/EN300328

Class:

Immunity Spec: EN 301 489-17

Environment:

EMC Test Data

For The

Xirrus
Model

XS 3900

Date of Last Test: 2/1/2006

T-Log: T61799.xls, Rev 1.0 Cover
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@EHIOtt EMC Test Data

Client:| Xirrus Job Number: J61731

Model: | XS 3900 Test-Log Number: 761799

Project Manager: -

Contact: Steve Smith

Emissions Spec: EN301489/FCC 15B/EN300328 Class: B
Immunity Spec: EN 301 489-17 Environment: -

EUT INFORMATION

The following information was collected during the test sessions(s).

General Description
The Xirrus, Inc. model XS-3900 is a multi-radio 802.11abg Access Point radio which is designed to act as a hub for a wireless
local area network (WLAN). There are two versions of the system, one (model XS-3900-16) contains 16 separate transceivers,
the other (model XS-3700-8) contains 8 transceivers. The radio interfaces are provided via four identical circuit boards. Each
of the boards has four 802.11abg radios installed onto it (in the 8-port version two of these radios are removed from each
board).
Normally, the EUT would be ceiling mounted during operation. The EUT was tested as both table-top equipment and also
tested with the EUT raised to a height of 1.5m above the ground plane. The electrical rating of the device is 100 - 240Vac,
50/60Hz, 0.5 - 3 A.

Equipment Under Test
Manufacturer Model Description Serial Number FCCID
Xirrus XS-3900-16 80211 ";‘)/:I/n gt access X339440500197
EUT Antenna

The antennas are either integral to the device or connect to the EUT via a non-standard, reverse gender TNC connector,
thereby meeting the requirements of FCC 15.203.

Proposed Changes

The purpose of testing was to evaluate the following modifications which are to be covered under a Class 2 Permissive Change
to the FCC / Industry Canada:

Modified balun on the transceiver
Modifications to the CPU board (these changes only affect the digital device emissions).

EUT Enclosure
The EUT enclosure is primarily constructed of plastic. It is circular with a diameter of 48 cm and a height of 10cm.

Modification History
Mod. # Test Date Modification
1
2
3

Modifications applied are assumed to be used on subsequent tests unless otherwise stated as a further modification.

T-Log: T61799.xls, Rev 1.0 EUT Description Page 2 of 56
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EMC Test Data

Client:| Xirrus Job Number: J61731

Model:| XS 3900

T-Log Number:|T61799

Project Manager: -

Contact:| Steve Smith
Emissions Spec: EN301489/FCC 15B/EN300328 Class: B
Immunity Spec: EN 301 489-17 Environment: -
Test Configuration #1
Local Support Equipment
Manufacturer Model Description Serial Number FCCID
None
Remote Support Equipment
Manufacturer Model Description Serial Number FCCID
Toshiba Satellite AGO Laptop X4051688Q DoC
PSA60U-0CS01D
Netgear (GS605 10/100/1000 Switch (S19147DB012057 DoC
Interface Cabling and Ports
Port Connected To Cable(s)
Description Shielded or Unshielded Length(m)
EUT 10/100 Ethernet Netgear switch #1 Cat5 Shielded 10.0
EUT Console N/C - note 1

EUT Gig E #1 Netgear switch #2 Cat5 Shielded 10.0
EUT Gig E #2 Netgear switch #3 Cat5 Shielded 10.0
EUT AC power AC Mains 3-wire Unshielded 1.5
Netgear Switch #4 Laptop ethernet Cat5 Shielded 5.0

161.

modulation.

161.

EUT Operation During Emissions Tests - Digital Device / Receiver
During emissions testing the EUT was configured with the processor speed at 825 MHz and with the device pinging the laptop
via the gigabit ethernet port. The other ethernet ports were running idles. Note that preliminary testing showed that the
processor speed (666 MHz vs 825 Mhz) had no significant effect on the radiated emissions.
The transceivers were all in receive mode - # 1,6,11 in the 2.4 GHz band and #36, 48, 52, 64, 100, 120, 140, 149, 153, 157,

EUT Operation During Emissions Tests - Transmitter-related emissions
During emissions testing the EUT was configured with the trasnceivers transmitting continuously on the specified channel at the
specified output power settings. A data rate of 6Mb/s was used for all OFDM modulations and a rate of 1Mb/s fopr CCK

Note 1: The console port was not connected during testing. This port is used for configuration and troubleshooting purposes
only and is not intended to be connected during normal operation.

The transceivers were all in receive mode - # 1,6,11 in the 2.4 GHz band and #36, 48, 52, 64, 100, 120, 140, 149, 153, 157,

T-Log: T61799.xls, Rev 1.0

Test Configuration #1
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ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number: 761799
Model: XS 3900 0g Numboer

Account Manager:|-

Contact;| Steve Smith

Spec:|EN301489/FCC 15B/EN300328 Class: N/A

FCC Part 15 Subpart E Tests - RF Port Measurements

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 12/23/2005 Config. Used: 1
Test Engineer: Chris Byleckie Config Change: None
Test Location: SVOATS #1 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: 16 °C
Rel. Humidity: 90 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result / Margin

Pmax =16.0dBm

1 Power, 5150 - 5250MHz 15.407(a) (1), (2) Pass Aqgregate P=16.6dBm
Pmax =15.7dBm

1 Power, 5250 - 5350MHz 15.407(a) (1), (2) Pass Aggregate P=21.7dBm

1 PSD, 5150 - 5250MHz 15.407(a) (1), (2) Pass | 1.12dBm @ 5200MHz

1 PSD, 5250 - 5350MHz 15.407(a) (1), (2) Pass | 0.68dBm @ 5260MHz

1 26dB Bandwidth 15.407 Pass > 20 MHz

1 99% Bandwidth RSS 210 Pass 17.0MHz

2 Peak Excursion Envelope 15.407(a) (6) Pass 9.64dB @ 5240MHz

Antenna Conducted - Out of All emissions below the
3 Band Spurious 15407(b) Pass | o7dBmiMHz 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.

T-Log: T61799.xls, Rev 1.0 UNII RF Port Page 4 of 56
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EMC Test Data

Client: Xirrus Job Number: J61731
T-Log Number: T61799
Model: XS 3900 0g Number
Account Manager: -
Contact;| Steve Smith
Spec:|EN301489/FCC 15B/EN300328 Class: N/A

Antenna Gain:

6

dBi

Run #1a: Bandwidth, Output Power and Power Spectral Density (5150 - 5250 MHz Band)

Highest gain of external and internal antennas

Output power at the highest power setting on each channel (only one channel in the band being used)

that the aggregate power does not exceed the 17dBm limit. Refer to the table below.

Frequency | Software Bandwidth Output Power' dBm Power PSD? dBm/MHz Result
(MHz) | Seting | 2648 | 99% |Measured| Limit* | (Watls) |Measured|FCC Limit| RSS Limif
5180 9.0 21.2 17.0 9.3 17.0 0.009 -2.83 4.0 0.0 Pass
5200 16.0 | 29.9 17.0 15.4 17.0 0.035 3.30 4.0 6.1 Pass
5240 16.0 | 28.2 17.0 16.0 17.0 0.040 3.93 4.0 6.7 Pass
Note 1 Output power measured using a spectrum analyzer with:
RBW=1MHz, VB=3 MHz, sample detector, power averaging on and power integration over 30MHz
Note 2|Measured using the same analyzer settings used for output power.
Note 3 For RSS210 the measured value of the PSD (see note 3) must not exceed the average value (calculated from the
measured power divided by the measured 99% bandwidth) by more than 3dB.
The maximum output power for any transceiver in the 5150 - 5250 MHz band detailed above is with only one radio
Note 4|operational in the band. The power is reduced when more than one transceiver is operational in the band to ensure

Out put Power on each channel (dBm)

36 40 44 48
< 1TRx 9.3 15.4 16.0 16.0
xX <
e 5
w5 o 2TRx 9.3 13.1 13.6 13.6
3 o
= o 3T 9.3 12.0 11.6 12.0
S5 =
2%
4 Trx 9.3 10.0 10.6 10.6
Output Power on each channel (W) Aggregate Power
36 40 44 48 mW dBm
< 1TRx 0.009 0.035 0.040 0.040 0.040 16.0
E S
% E) 2 TRx 0.009 0.020 0.023 0.023 0.046 16.6
3 c
= o 3T 0.009 0.016 0.014 0.016 0.046 16.6
=3
® 4T 0.009 0.010 0.011 0.011 0.041 16.2

The powers in the tables above were measured using the power averaging method on channels 36, 40 and 48. Levels on
channels 44 are taken from the highest value measured on channels 40 and 48 for the same nominal power setting.

T-Log: T61799.xls, Rev 1.0

UNII RF Port
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ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number: T61799

Model: XS 3900
0ce Account Manager:

Contact;| Steve Smith

Spec:|EN301489/FCC 15B/EN300328 Class: N/A
’ -2.5-
Spectrum Analyzer Settings 50—
ZF: B180.0MHz 7 E-
SPAM:Z0.0MHz '
RE 1.0MHz -10.0-
WE 1.0MHz
Drebector Sarmple -12.5-
Att 30 15.0-
RL ffzet 0,00
Sweeep Tirne 20.0ms -17.5-
Ref Lvl: 11,000EM E ann-
Par awg: 100 sweeps =
Amp corr: 1.0dE 225
Bir size: FEkHz Z5.0-
Highest PSC
-27.5-
222 dBm/L1.0MHz
-30.0-
99% Bandwidth 35—
17.00 MHz
-35.0-
Power Corer Span -37.5- | | | | | '
582wy 5165.0 5170.0 5175.0 5180.0 51385.0 5190.0 5195.0
934 dem Frequency (MHz)
PsSD, 99%. Bandwidth and Power Ower Span Plok
’ 5.0- |
Spectrum Analyzer Settings sE5-
ZF: 5200.0MHz I
SPAMZ0,0MHz n.o-
RE 1.0MHz mE—
YE 1.0MHz 23
Detector Sample -5.0-
Atk 20
RL Offset 0,00 e
Sweeep Tirne 20.0rms _ _
Reef Lvl: 11.000EM E 10.0
Puwer awg: 100 sweeps = -125-
Arnp corr: 1.0dE
Bin size: 7SkHz -15.0-
Highest PSCr 17.5-
330 dBrm/1.0MHz 00—
9996 Bandwidth 27 -
17.00 MHz
-25.0-
Power Corer Span -27.5- | | | | | '
IELE iy 2185.0 2120.0 5195.0 2200.0 2205.0 2210.0 5215.0
1542 dBm Frequency (MHz)
PsD, 99%. Bandwidth and Power Ower Span Plak

T-Log: T61799.xls, Rev 1.0 UNII RF Port Page 6 of 56



ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number: T61799

Model: XS 3900
0ce Account Manager:

Contact;| Steve Smith

Spec:|EN301489/FCC 15B/EN300328 Class: N/A
. 2.0- |
Spactrumn Anabyzer Settings o5
ZF: B240.0MHz I
SPAMZ0,0MHz n.o-
RE 1.0MHz mE—
WE 1.0MHz 23
Detactar Sarnple -5.0-
Atk 20
RL Offset 0.00 P
Sweeep Tire 20.0ms _ _
Reef Lvl: 11.000EM E 10.0
Pwar avg: 100 sweeps = 125~
Arnp corr: 1.0dE
Bir size: FS5kHz -15.0-
Highest P50 -17.5-
393 dBm/1.0MHz 0.0-
9925 Bandwidth pe -
17.00 MH
: -25.0-
Power Corer Span -27.5- | | | | | '
FIEE 5225.0 5230.0 5235.0 5240.0 5245.0 5250.0 5255.0
1602 dBm Frequency (MHz)
PsSD, 99%. Bandwidth and Power Ower Span Plok

T-Log: T61799.xls, Rev 1.0 UNII RF Port Page 7 of 56



ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number: T61799

Model: XS 3900
ode Account Manager:|-

Contact;| Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class:|N/A
Run #1b: Bandwidth, Output Power and Power Spectral Density (5250 - 5350 MHz Band)

Antenna Gain: 6 dBi Highest gain of external and internal antennas
Frequency |Software|  Bandwidth Output Power' dBm |  Power PSD? dBm/MHz Resul
(MHz) | Seting | 2648 | 99% |Measured| Limit* | (Walls) |Measured|FCC Limit| RSS Limif
5260 16.0 | 26.6 17.0 15.7 24.0 0.037 3.75 11.0 6.4 Pass
5320 120 | 215 17.0 10.7 24.0 0.012 -1.43 11.0 1.4 Pass

Output power measured using a spectrum analyzer with  RBW=1MHz, VB=3 MHz, sample detector, power

Note 1 averaging on and power integration over 30MHz.

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

Note 3 For RSS210 the measured value of the PSD (see note 3) must not exceed the average value (calculated from the
% | measured power divided by the measured 99% bandwidth) by more than 3dB.

Aggregate power in the 5250 - 5350 MHz Band:
With up to four transceivers operating in the 5250-5350 MHz band:

Total average power across the band is: 20.9 dBm 0123 W
Maximum power permitted in the band is: 24.0 dBm
(total power is 15.7dBm for channels 52, 56 and 60 and 10.7dBm for channel 64).
? Elhott 5.0- :
Spectrurn Analyzer Settings 55— T
CF: G2E0.0MHz o.0-
SPAM:20,0MHz '
RE L.0MHz -2.5-
WE LOMHz 50—
Detactar Sarmple '
Akt 20 -7.5-
RL Offset 0,00 _
Sweep Tirne 20.0ms -1o.0
Ref Lvl: 11,000EM E 125-
Puwor awg: 100 sweeps -
Arnp corr: 1.0dE -15.0-
Bir size: 7SkHz -17.5-
Highwest PS0
-20,0-
2,75 dBrn1.0MHz
dwicth zsT
993 B i
andwidt 50—
1700 FMHz
=275
Power Oover Span -30.0- | | | | | :
IFA20 5245.0 5250.0 5255.0 52680.0 5265.0 5270.0 5275.0
1570 dEm Frequency (MHz)
PaD, 99%: Bandwidth and Power Cwer Span Plak

T-Log: T61799.xls, Rev 1.0 UNII RF Port Page 8 of 56
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EMC Test Data

Client: Xirrus Job Number:|J61731
T-Log Number:| T61799
Model: XS 3900 k
Account Manager:|-
Contact: Steve Smith
Spec:|EN301489/FCC 15B/EN300328 Class: N/A
? Elhott 0.0- |
Spectrurn &nalvzer Settings
iZF: 5320.0MHz -5.0-
SPAM:Z0,0MHz
RE 1.0MHz
WE 1.0MHz -10,0-
Detectar Sample
Atk 30 _
RL Offset 0.00 -1s.a
Sweep Tirme 20.0ms
Feef Lwl: 11,000EM E znn-
P awvig: 100 sweeps o
Arnp corr: 1.0dE
Bir size: 7SkHz -25.0-
Highest PS5
-1.43 dBrnf1.0MHz -30.0-
999 Bandwidth
17,00 MHz -35.0-
Poveer Corar Span -40.0 - : : : I I :
1LE3T 5305.0 52310.0 52315.0 2320.0 5325.0 52330.0 52335.0
10,66 dBrm Frequency (MHz)
PaSD, 99% Bandwidth and Power Cwer Span Plak

DEM

ﬁ.nalyzer Settings

HFE564E, 006, EMI, LIKEG
CF: 5180,00 MHz
SPAN: 30,00 MHz

RE 300 kHz

YE 1,000 MHz
Detectar POS

Ak 20

RL Offset 0,00

Sweep Time 50.0ms
Ref Lvl:5, 00DEM

I
5170.0

Cursor 1 5190.650 -3.83

Cursor £ 53169447 -29.583

I
2175.0

YRS
- a

Camrments

I
2195.0

7 FElliott

I I 1
2150.0 2133.0 2190.0

Frequency (MHz)
Delta Freq. 21.21

Delta Amplitude 26,00

T-Log: T61799.xls, Rev 1.0
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ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number: T61799

Model: XS 3900
ode Account Manager:

Contact;| Steve Smith

Spec:|EN301489/FCC 15B/EN300328 Class: N/A

Jﬂ.nalﬁ_.rzer Settings

HPE564E, 006, EMI, LKE
CF: 5200.00 MHz
SPAM:30.00 MHz

RE 300 kHz

VE 1.000 MHz
Detectar POS

Ak 20

RL Offset 0,00

Sweep Time 50,0ms
Ref Lvl:5. 00DEM

10.0-

e e e

Cormments

1 1 1 1 1 1
5185.0 5190.0 5195.0 S5200.0 5205.0 5z210.0 5215.0
Frequency (MHz)

Cursor 1 5214.900 583 |- & Delta Freq. 29.80 E]]i
cusorz  sies.00 2017 @Alcl®E | Dotta ampiitude 26,00 Ott

ﬁ.nalyzer Settings

HFE564E, 006, EMI, LIKEG
CF: 5240,00 MHz
SPAN: 30,00 MHz

RE 300 kHz

YE 1,000 MHz
Detectar POS

Ak 20

RL Offset 0,00

Sweep Time 50.0ms
Ref Lvl: 10.000EM

DEM

Camrments

1 1 1 1 1 1
5225.0 5230.0 5235.0 S240.0 S245.0 5250.0 5255.0
Frequency (MHz)

cursor 1 5250.60; 0.7 = & Dielta Freq. 21.21 E]]i
Cursorz |5229.3% |-25.63  lc®E | Deita smplitude 26,00 Ott

T-Log: T61799.xls, Rev 1.0 UNII RF Port Page 10 of 56



%Ellott

EMC Test Data

Client: Xirrus Job Number: J61731
T-Log Number:| T61799
Model: XS 3900 g
Account Manager:|-
Contact;|Steve Smith
Spec: EN301489/FCC 15B/EN300328 Class: N/A
L g Analyzer Settings
HPE564E, 006, EMI, LKE
0.0- CF: 5240.00 MHz
SPAMN:30,00 MHz
5.0- RE 300 kHz
B 1.000 MHz
Deteckor POS
= Cioo- ALt 20
& FL Cffset 0,00
-15.0- Sweep Time 50,0ms
Ref Lvl: 10,00DEM
-20.0-
Camments
-25.0-
i
-30.0- I 1 1 I I 1
5225.0 5230.0 5235.0 E240.0 5245.0 5250.0 5255.0
Frequency (MHz)
Cursor 1 5253.80; 4.92 |- & Delta Freq. 28.15 a
Cursarz  szzsedt 2108 -8 | paits srplitude  26.00 El I lOtt
10.0- Analyzer Settings
HPE564E, 006, EMI, LKE
5.0- CF: 5260,00 MHz
SPAMN:30,00 MHz
0.0- RE 300 kHz
B 1.000 MHz
-5.0- Deteckar POS
= Akt 20
g -10.0- FL Cffset 0,00
Sweep Time 50.0ms
-15.0- Ref Lvl: 10,00DEM
-20.0-
Camments
-25.0-
-30.0-, 1 1 1 1 1 1
5245.0 5250,0 5255.0 5260.0 5265.0 5270.0 5275.0
Frequency (MHz)
Cursor 1 S5272.75¢ 5.25 | & Delta Freq. 26.06 it
Cursorz  Sz4e.69; 2075l &80 | pats amplitude 26,00 El I lOtt

T-Log: T61799.xls, Rev 1.0

UNII RF Port Page 11 of 56



%Ellott

EMC Test Data

Client: Xirrus

Job Number: J61731

Model: XS 3900

T-Log Number: T61799
Account Manager:

Contact;| Steve Smith

Spec:|EN301489/FCC 15B/EN300328

Class: N/A

5.0- Analyzer Settings
HPESa4E, 006, EMI, LKE
n.o- ©F: 5320.00 MHz
SPAM:30.00 MHz
-5.0- RE 300 kHz
WE 1.000 MHz
-10.0- Detectaor POS
= Akt 20
g -15.0- RL Offset 0.00
Sweep Time 50.0ms
-20.0- Ref Lvl:10,00DEM
-25.0-
Camrments
-30.0-
=350 | | | | 1 |
5305.0 5310.0 5315.0 5320.0 5325.0 5330.0 5335.0
Frequency (MHz)
Cursor 1 5330.700 0.83 |- & Delta Freq. 21.36 E -
Cursorz  5309.34 -25.17 =& | peita srmplitude 26,00 l I lOtt

T-Log: T61799.xls, Rev 1.0

UNII RF Port
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ZElliott EMC Test Data

Client: Xirrus Job Number:|J61731
T-Log Number: T61799
Account Manager:

Model: XS 3900

Contact;| Steve Smith
Spec: EN301489/FCC 15B/EN300328 Class: N/A

Run #2: Peak Excursion Measurement

Plots Showing Peak Excursion
Trace A: RBW = VBW = 1MHz
Trace B: RBW = 1 MHz, VBW = 30kHz

Sampled {Flot 0% and Peak (Flok 1) Traces

>0 1T T “Z Elliott
2.0
A
1.0 Flot 0 P
0.0- *‘r“— Flat 1 P
-1.0 ¥ Settings For plok 0
A CF: 51580.0MHz
3 3.0 SPAN:30.0MHz
B 4q RE 1.0MHz
g ™ J r ! !I WE 1.0MHz
5.0 - ——';H - - :“' Dekectar Sample
_ At 10
-6.0 RL Offset 0,00
7.0 Sweep Time 50,0ms
Ref Lvl:0.00DEM
-8.0 Pwr avg: 100 sweeps
-9.0 -— Amp corr: 1.0dE
-10.0 -, H 1 1 1 H 1 1 1 | Setkings For plok 1
5172 5174 5176 5173 5180 5152 5154 5186 5183 5190
E (MHz) CF: 5180.0MHz
requency L= SPAN:30,0MHz
Peak Excursion (Plot 1 - Plot 07 RE 1.0MHz
15.0- WB 1.0MHz
14.0 Detectar POS
AkE 10

RL Offset 0,00
Sweep Time 50,0ms
10.0 Ref Lvl:0.00DEM

amp corr: 1,006
" ‘4# ¥ I ARAR Maxx Hald 20
> e e R nmﬁuﬂl o Hold 20 sweeps

1z.0

L1k}
E 6.0- Peak P50 (Plok 0}
EL 4.0 -3.9 dEm1.0MHz
I
=0 Peak PSD (Plot 1)
2.7 dBrn/1.0MHz
0.0
-2.0 Maximunm Pealk
Excursion (dE)
-4.0 2,41
-5.0-

1 1 1 1 1 1 1 1 1
5172 5174 5176 5175 5180 5182 5184 5186 51858 5190
Frequency (MHz)

Peak Excursion Measurement  S180MHz

T-Log: T61799.xls, Rev 1.0 UNII RF Port Page 13 of 56



%Ellott

EMC Test Data

Client: Xirrus

Job Number: J61731

T-Log Number: T61799

Model: XS 3900

Account Manager:

Contact;| Steve Smith

Frequency (MHz)

Spec:|EN301489/FCC 15B/EN300328 Class:|N/A
gampled (Plok 0) and Peak (Plot 13 Traces -
11,0- @ 4
_ ﬂu rlhott
9.0 4}— -.1 Ploto [~
8.0 . Plok 1 e
7.0 H Settings for plok O
g o0 1] I iCF: 5200.0MHz
3 50 SPAR: 30.0MHz
= 4.0 RE 1.0MHz
" WEB 1.0MHz
3.0 Dekector Sample
;"h’g Akt 30
.0 ¥ N ’ RL Cffset 0,00
1.0 Sweep Time 20.0ms
Ref Lwli11,0008M
o.o |l Pwr awg: 100 sweeps
-1.0 1 Arnp corr: 1.0dB
-2.0 -,‘ | Settings For plot 1

I 1 I 1 1 I I I I
5192 5194 5196 5193 5200 5202 S5z04 5206 5205 S5:Z10

CF: 5z200.0MHz
SPAr:30,0MHz

Frequency (MHz)

Peak Excursion Measurement 5200 MHz

Peak Excursion (Plat 1 - Plot 0) RE 1.0MHz
15.0- VB 1.0MHz
14.0 Detectar POS
Atk 30
12.0 RL Offset 0,00
Sweep Time 20.0ms
10.0 Ref Lwl:11,0008M
Amp corr: 1,0dB
a.0 — Max Hold 20 sweeps
5 RN Pty
o &0 I Peak PSD (Flot O)
E 40 3.3 dBm/1.0MHz
>0 Peak P30 (Plok 1)
10,9 dEm,'1.0MHz
0.0
-2.0 Maxinum Peak
Excursion {dB)
-4.0 9.19
5.0

I 1 1 I I I I I I
2192 5194 5196 5193 5200 SE0Z 5204 SE06 5208 5210

T-Log: T61799.xls, Rev 1.0 UNII RF Port
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%Ellott

EMC Test Data

Client: Xirrus

Job Number: J61731

Model: XS 3900

T-Log Number: T61799

Account Manager:

Contact;| Steve Smith

Spec:|EN301489/FCC 15B/EN300328

Class: N/A

Sampled {Flot 0% and Peak (Flok 1) Traces

12.0-

10.0 —

5.0

5.0

4.0

Z.D__FJE!MMME |

Amplitude

0.0

-2.0

-4.0-,

1 1 1 1
5232 5234 5236 5238 5240

Peak Excursion (Plot 1 - Plok 07

1 1 1
5242 5244 5246

Frequency (MHz)

1
5245

1
5250

15.0-

12.0

14.0 ii

10.0

o
=]
I

L

b

-
=]

>
=]

Amplitude

.
=]

0.a

-z2.0

-4.0

-5.0-

1 1 1 1
5232 5234 5238 5238 5240

1 1 1
5242 5244 5246

Frequency (MHZ)

l
5245

Peak Excursion Measurement 5240 MHz

1
5250

% Elliott
~N

Plok
Plot 1

Settings For plok 0

CF: S240.0MHz
SPAMN:30.0MHz

RE 1.0MHz

VB 1.0MHz
Detectar Sample
ALE 20

RL OFfset 0,00
Sweep Time 50,0ms
Ref Lvl: 10,000DEM
Pwir avg: 100 sweeps
Amp corr: 1.0dE

Setkings For plok 1

CF: 5240.0MHz
SPAMN:E0,0MHz

RE 1.0MHz

WE 1.0MHz
Detecktar POS

Atk 20

RL OFfFset 0,00
Sweep Time 50,0ms
Ref Lvl:10.00DBM
Amp corr: 1.0dB
Max Hold 20 sweeps

Peak PSD (Plok 0}

3.0 dBmj1.0MHz
Peak P30 (Plok 13
11.5 dBm/1.0MHz

Maximun Peak.
Excursion (dB)

2.6

T-Log: T61799.xls, Rev 1.0

UNII RF Port
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Client: Xirrus Job Number: J61731
T-Log Number: T61799
Model: XS 3900 g
Account Manager: -
Contact: Steve Smith
Spec:|EN301489/FCC 15B/EN300328 Class:|N/A
Sampled (Plok 0% and Peak (Plat 1) Traces
= % Elliott
[
100 jﬂb‘t Y Floto |~
8.0 Plat 1 W
Settings For plot 0
g 0 1 CF: 5260,0MHz
3 SPAN:30.0MHz
F 40 RE 1.0MHz
= !IU‘HUL 1 _,,ww - YE 1.0MHz
z.0 . 3 : Deteckor Sample
ALk 30
\ RL Offset 0,00
0.0 Sweep Time 20,0ms
Ref Lwli11,0008M
-2.0 - Pwr avg: 100 sweeps
Amp core: 1,0d6
-0 i i i i i i i : A Settings for plak 1
5252 5254 5256 5255 5260 5262 5264 5266 5268 5270
= (MHz) CF: 52a0.0MHz
requency Lz SPAMN: 30, 0MHz
Peak Excursion (Plat 1 - Plok O} RE 1.0MHz
15.0- VB 1.0MHz
14.0 Detector POS
' Att 30
12.0 RL Offset 0,00
Sweep Time 20.0ms
10.0 Ref Lvli11,00DEM
amp corr: 1,006
a.0 Max Hold 20 sweeps
i ' A
= A L)
5 b0y B Peak PSD (Plot 0)
2 40 38 demf1.0MHz
T
20 Peak P50 (Plot 1)
11.5 dBmy1.0MHz
0.0
=0 Mazimurm Peak,
Excursion (dE)
-4.0 8,95
S50 I I I I I I 1 11
5252 5254 5256 5255 5260 5262 5264 5266 5265
Frequency (MHz)
Peak Excursion Measurement 5260 MHz

T-Log: T61799.xls, Rev 1.0

UNII RF Port
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ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number: T61799
Account Manager:

Model: XS 3900

Contact;| Steve Smith

Spec:|EN301489/FCC 15B/EN300328 Class: N/A

Sampled (Plok 0 and Peak (Plot 1) Traces

SSRERENTNNTVRERANRNE e % Elliott

0 Plat 0 [~
>0 H Plob1 |~
2.0-
1.0 l|_ Settings For plok O
L 0.0 I CF: 5320.0MHz
= SPAM:30,0MHz
=10 RE 1.0MHz
z

e

oy

1 3 YE 1.0MHz
W Detector Sample
! AEE 30

RL Offset 0,00
Sweep Time 20,0ms
Ref Lvl:11,000E8M
Pwr avwg: 100 sweeps
Amp corr: 1,006

Mg ke
o o o o o O
|-

8.0 [ [ i i i i i ] | Settings For plot 1

5312 5314 5316 5318 5320 5322 5324 5326 5325 5330 CF: 5370.0MHz
Frequency (MHz) SPAN: 30,0MHz

Peak Excursion (Plak 1 - Plok 0@) RE 1.0MHz

15.0- YE 1.0MHz

14,0 Detector POS

AkE 30
1z.0 RL Offset 0,00

Sweep Time 20,0ms
10.0 Ref Lwli11,00DEM
Amp core: 1.0dE

g.0 H Max Hold 20 sweeps
AHYOARILE A
5.0 ‘ﬂﬂ" Peak PSD (Plot O)

L1k}
=)
=
EL 4.0 1.4 dBmj1.0MHz
20 Peak PSD (Flak 1)
5.9 dBm/1.0MHz
0.a
2.0 Maxirmunm Peak
Excursion (dE)
-4.0 5.90
5.0

| | | | | 1 | 1 1
5312 5314 5316 5315 5320 5322 5324 5326 5328 5330
Frequency (MHz)

Peak Excursion Measurement S260 MHz

T-Log: T61799.xls, Rev 1.0 UNII RF Port Page 17 of 56



ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

Model: XS 3900

T-Log Number: T61799
Account Manager:|-

Contact;| Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class: N/A
Run #3: Out Of Band Spurious Emissions - Antenna Conducted
Maximum Antenna Gain: 6 dBi Highest gain of external and internal antennas
Spurious Limit; -27 dBm/MHz eirp
Limit Used On Plots " -33 dBm/MHz
Frequency | Level Pol FCC Class B Detector
MHz | dBuV/m| vih Limit Margin [Pk/QP/Avg

10340.00 | -49.5 | Line1 -33.0 -16.5 Peak |Channel 36 - measured radiated
10380.00 | -43.5 | Line1 -33.0 -10.5 Peak |Channel 40 - measured radiated
10420.00 | -42.8 | Line1 -33.0 9.8 Peak |Channel 44 - measured radiated
10500.00 | -44.8 | Line 1 -33.0 -11.8 Peak |Channel 52 - measured radiated
10620.00 | -54.3 | Line 1 -33.0 -21.3 Peak |Channel 64 - measured radiated

Note 1:

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.

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

Amplitude (dBm)

-10.0-
-20.0-
-30.0-
-40.0-
-a0.0-
-60.0-

JDID_W

-80.0-)

Channel 36 measured at RF pork

A . o g ' Vo ey . v
30,0 100.0 1000.0 10000.0 40000,
Frequency (MHz)
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%Ellott

EMC Test Data

Client: Xirrus Job Number:

J61731

T-Log Number:

T61799

Model: XS 3900

Account Manager:

Contact;| Steve Smith

Class:

Spec:|EN301489/FCC 15B/EN300328

N/A

Zhannel 40 measured at RF port

0.0-
-10.0-
-20.0-

-30.0-
-40.0-
-a0.0-

Amplitude (dBm)

-60.0-
-F0.0-

-30.0-
0.0

10000

100.0

1000.0
Frequency (MHz)

' [
a 40000,

Channel 45 measured at RF pork

0.0-
-10.0-
-20.0-

-30.0-
-40.0 -

-50.0-

Amplitude (dBm)

-60.0-

-70.0-

e

-S0.0- s T ' oo ' Vo
30.0 100.0 1000.0 10000,

Frequency (MHz)

o
] 40000,

T-Log: T61799.xls, Rev 1.0 UNII RF Port
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%Ellott

EMC Test Data

Client: Xirrus

Job Number:

J61731

Model: XS 3900

T-Log Number:

T61799

Account Manager:

Contact;| Steve Smith

Spec:|EN301489/FCC 15B/EN300328

Class:

N/A

Channel 52 measured at RF port

0.0-
-10.0-
-20.0-

-30.0-
-40.0 -

-50.0-

Amplitude (dBm)

-60.0-

-r0.0-

-80.0-"
30,0

100.0

1000.0
Frequency (MHz)

10000

o
0 40000,

Channel 64 measured at RF pork

0.0-
-10.0-
-20.0-

-30.0-
-40.0-

-a0.0-

Amplitude (dBm)

-60.0-

-80.0-0"
30,0

100.0

-70.0- |

1000.0
Frequency (MHz)

10000,

' 1
] 40000,

T-Log: T61799.xls, Rev 1.0
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ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number:| 761799

Model: X
odel: XS 3900 Account Manager: -

Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class: N/A

U-NIl Radiated Emissions - External Antenna

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 12/13/2005 Config. Used: 1
Test Engineer: Chris Byleckie Config Change: None
Test Location: SVOATS #2 EUT Voltage: 120V/60Hz

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 or routed in overhead in the GR-1089 test configuration.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 11°C
Rel. Humidity: 89 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result / Margin
RE, 1000 - 40000 MHz- | FCC Part15.209/ 53.2dBpV/m
fa-c Spurious Emissions 15.247( ¢) Pass (458.1uVim) @
P ' 10643.7MHz (-0.84B)

Modifications Made During Testing:
Modifications are detailed under each run description.

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

T-Log: T61799.xls, Rev 1.0 UNII RE Ext. Antenna Page 21 of 56
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@ Elhott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number:| 761799
Model: XS 3900 0g Number

Account Manager: -
Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class:N/A

Cushcraft 3dBd Omni antenna
Run #1a: Radiated Spurious Emissions, 1000 - 40000 MHz. Low Channel @ 5180 MHz
Radio #2 Power Setting =9 and Power = 11.6 dBm (Average)

delta marker measurement.

H V
Fundamental emission level @ 3m in 1IMHz RBW:[  87.5 101.6  |Peak Measurement (RB=VB=1MHz)
Fundamental emission level @ 3m in 1MHz RBW:| 79.2 92.5 |Average Measurement (RB=1MHz, VB=10Hz)
Delta Marker - Peak 42.5 dB
Delta Marker - Average 48.2 dB
Calculated Band-Edge Measurement: 59.1 dBuV/m Peak
Calculated Band-Edge Measurement: 44.3 dBuV/m Average
Band Edge Signal Radiated Field Strength
Frequency| Level Pol 15.209 / 15E Detector [ Azimuth Height [Comments
MHz [ dBuV/m| V/H Limit Margin |Pk/QP/Avg| degrees | meters
5148.910 59.1 74.0 -14.9 Pk 41 1.2 |Note 2
5149.909 44.3 54.0 9.7 Avg 41 1.2 |Note 2
Other Spurious Radiated Emissions:
Frequency| Level Pol 15.209/ 15E Detector | Azimuth Height |Comments
MHz [ dBuV/m| V/H Limit Margin |Pk/QP/Avg| degrees meters
15531.63 | 36.9 H 54.0 -17.1 AVG 0 1.0
15539.80 | 36.9 V 54.0 -17.1 AVG 0 1.0
10369.83 | 50.1 \ 68.0 -17.9 AVG 203 1.5  |Non-restricted
10363.07 | 44.8 H 68.0 -23.2 AVG 171 1.0 |Non-restricted
15531.63 | 48.9 H 74.0 -25.1 PK 0 1.0
10369.83 | 62.9 V 88.0 -25.1 PK 203 1.5  |Non-restricted
15539.80 | 48.0 \ 74.0 -26.0 PK 0 1.0
10363.07 | 57.0 H 88.0 -31.0 PK 171 1.0 |Non-restricted
Note 1- For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -
%€ 1 127dBm/MHz (~68dBuV/m).
Note 2: Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge

T-Log: T61799.xls, Rev 1.0

UNII RE Ext. Antenna
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ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number:| 761799

Model: X
odel: XS 3900 Account Manager:

Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class: N/A
1050 - Analyzer Settings
100,0- HPS564E,EMI
5.0 - F: 5143.17 MHz
SPAM: 100,00 MHz
50.0- RE 1.000 MHz
85.0- VB 10 Hz
_ Detector Sample
= 580 At 20
& 7e.0- RL Offset 0.00
F0.0- Sweep Time 37.0s
55.0 - Ref Lvl:11Z.60DELY
60,0 -
55.0- Corments
50,0 - Power Setking: 9
Avg
45.0-"

1 1 1 1 1 1 1 1 [}
50935100 5110 5120 S130 5140 5150 5160 5170 5180 5193
Frequency (MHz)

Cursor 1 5149.00¢ s3.60 bl & Delta Freq. 22.96 E]]i
cursorz 517287 101,77 l=H B | Delta amplitude 4817 Ott

;ﬂ.nalyzer Settings

115.0-
110.0- HPE564E,EMI
ZF: 5143.17 MHz
105.0-
SPAM: 100,00 MHz
100,0- RE 1.000 MHz
Q5.0- VB 1.000 MHz
_ Detector POS
= °0.0 ALE 20
o a85.0- RL Offset 0,00
a0.0- Sweep Time 50.0ms
5.0 - Ref Lvl: 112 . 60DEBUY
7o.0-
65,0 - Comments
G0.0- Power Setting: 9
Peak
55.0-

1 1 1 1 1 1 1 1 1 1 1
S0935100 5110 5120 5130 5140 5150 S51a0 5170 5180 5193
Frequency (MHz)

Cursor 1 5148.910 69,77 4l & Delta Freg. 36.44 E]]i
Cursorz 518535 (112,27 SlcidB@E | Deita amplitude [42.50 Ott
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EMC Test Data

Client: Xirrus Job Number: J61731
T-Log Number:| 761799
Model: XS 3900 0g Number
Account Manager: -
Contact: Steve Smith
Spec: EN301489/FCC 15B/EN300328 Class:N/A

Run #1b: Radiated Spurious Emissions, 30 - 40000 MHz. High Channel @ 5240 MHz
Radio #2 Power Setting = 10 and Power = 11.8 dBm (Average)

H V

Fundamental emission level @ 3m in 1IMHz RBW:[  96.8 108.54 |Peak Measurement (RB=VB=1MHz)

Fundamental emission level @ 3m in 1MHz RBW:| 87.3 100.07 [Average Measurement (RB=1MHz, VB=10Hz)
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height [Comments

MHz | dBuV/m| VH Limit Margin |Pk/QP/Avg| degrees meters
15721.53 | 37.0 H 54.0 -17.0 AVG 0 1.0
15725.30 | 36.9 \ 54.0 -17.1 AVG 0 1.0
10480.40 | 474 V 68.0 -20.6 AVG 222 1.0 |Un-restricted (Note 1)
10480.40 | 43.5 H 68.0 -24.5 AVG 258 1.0 |Un-restricted (Note 1)
15725.30 | 48.0 V 74.0 -26.0 PK 0 1.0
1572153 | 48.0 H 74.0 -26.0 PK 0 1.0
10480.40 | 59.0 V 88.0 -29.0 PK 222 1.0 |Un-restricted (Note 1)
10480.40 | 55.0 H 88.0 -33.0 PK 258 1.0 |Un-restricted (Note 1)

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -

27dBm/MHz (~68dBuV/m).

Note 2:

Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge

delta marker measurement.
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%Elliott

EMC Test Data

Client: Xirrus Job Number: J61731
T-Log Number:| 761799
Model: XS 3900 0g Number
Account Manager: -
Contact: Steve Smith
Spec: EN301489/FCC 15B/EN300328 Class:N/A

H v
Fundamental emission level @ 3m in 1MHz RBW:|  99.7 111.9
Fundamental emission level @ 3m in 1MHz RBW:|  90.0 103.1
Delta Marker - Peak 56.0
Delta Marker - Average 55.5 dB
Calculated Band-Edge Measurement: 55.9 dBuV/m
Calculated Band-Edge Measurement: 47.6 dBuV/m

¥ATTEM G@dE

AMKRE EE. BEA B

¥ATTEMN BdEBE

Run #1c: Radiated Spurious Emissions, 30 - 40000 MHz. Center Channel @ 5200 MHz
Radio #2 Power Setting = 18 and Power = 18 dBm (Average)

Peak Measurement (RB=VB=1MHz)
Average Measurement (RB=1MHz, VB=10Hz)

Peak
Average

aMKRE E5. EBdE

CENTER 5. 158BGH=z

SPAM 188 . 8MH=z

RL —-18. @dBm 18d B~ 55 SMHz FL —18. 8dBm 1@d B~ E4.  SEMHz
AMKR
ES. # MH3 JJ ’
CE. 518 di ‘Mw;)ﬂ’ o

o "

MMJ T
i
Pty Lot
E el
- 1 LY E—

CEMTER 5. l5BBGH=z

SPAMN 1BB. 8MHz

#¥REW 1. @MHz VEMW 1. B8MHz SWF =8 Bms ¥REMW 1.BMHz #¥UBW lBH=z SWP 37.Bsec
Band Edge Signal Radiated Field Strength
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height [Comments
MHz | dBuV/m| VH Limit Margin |Pk/QP/Avg| degrees meters
5148.910 55.9 74.0 -18.1 Pk 41 1.2
5149.909 47.6 54.0 -6.4 Avg 41 1.2
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@ Elhott EMC Test Data
Client: Xirrus Job Number: J61731
T-Log Number: T61799
Model: XS 3900 09 TUMBer
Account Manager: -

Contact:| Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class:|N/A
Run #1c: Continue
Other Spurious Radiated Emissions:
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height [Comments

MHz [ dBuV/m| V/H Limit Margin |Pk/QP/Avg| degrees | meters
10398.87 | 53.6 V 68.0 -14.4 AVG 0 1.0 |Un-restricted (Note 1)
15598.07 | 37.2 v 54.0 -16.8 AVG 0 1.0
15597.05| 37.1 H 54.0 -16.9 AVG 0 1.0
10398.87 | 65.5 v 88.0 -22.5 PK 0 1.0 |Un-restricted (Note 1)
15598.07 | 49.5 v 74.0 -24.5 PK 0 1.0
15597.05| 48.6 H 74.0 -25.4 PK 0 1.0
10398.67 | 40.8 H 68.0 -27.2 AVG 172 2.5  [Un-restricted (Note 1)
10398.67 | 48.6 H 88.0 -39.4 PK 172 2.5  |Un-restricted (Note 1)

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -

27dBm/MHz (~68dBuV/m).

Run #1d: Radiated Spurious Emissions, 30 - 40000 MHz. High Channel @ 5260 MHz
Radio #2 Power Setting = 16 and Power = 17.5 dBm (Average)

H V
Fundamental emission level @ 3m in 1IMHz RBW:[ 102 113.82 |Peak Measurement (RB=VB=1MHz)
Fundamental emission level @ 3m in 1MHz RBW:| 92.9 105.36  [Average Measurement (RB=1MHz, VB=10Hz)
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
10518.75| 74.5 H 88.0 -13.5 PK 217 1.0 |Non-restricted
10518.89 [ 51.1 V 68.0 -16.9 AVG 222 1.1 Non-restricted
15778.88 | 37.0 H 54.0 -17.0 AVG 200 1.0
15779.21| 37.0 V 54.0 -17.0 AVG 287 2.0
10518.75| 474 H 68.0 -20.6 AVG 217 1.0 |Non-restricted
10518.89 [ 64.1 V 88.0 -23.9 PK 222 1.1 Non-restricted
15778.88 | 494 H 74.0 -24.6 PK 200 1.0
15779.21| 491 v 74.0 -24.9 PK 287 2.0
Note 1:  |For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -

Note 2:

Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
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ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number:| 761799

Model: X
odel: XS 3900 Account Manager: -

Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class: N/A

Run #1e: Radiated Spurious Emissions, 30 - 40000 MHz. High Channel @ 5320 MHz
Radio #0 Power Setting =12

H \
Fundamental emission level @ 3m in 1MHz RBW:|  96.3 107.2  |Peak Measurement (RB=VB=1MHz)
Fundamental emission level @ 3min 1IMHz RBW:|  87.6 98.6  |Average Measurement (RB=1MHz, VB=10Hz)

Delta Marker - Peak 48.0 dB

Delta Marker - Average 54.0 dB

Calculated Band-Edge Measurement: 59.2 dBuV/m Peak

Calculated Band-Edge Measurement: 44.6 dBuV/m Average

Other Spurious Radiated Emissions:

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m{ VH Limit Margin |Pk/QP/Avg| degrees meters
10643.65| 53.2 v 54.0 0.8 AVG 224 1.0
10639.19 | 65.6 V 74.0 -8.4 PK 224 1.0
10640.51 | 44.7 H 54.0 9.3 AVG 215 1.0
15958.61| 394 H 54.0 -14.6 AVG 250 1.0
15960.48 | 38.3 v 54.0 -15.8 AVG 78 1.0
10640.51 | 57.0 H 74.0 -17.0 PK 215 1.0
15960.48 | 49.8 v 74.0 -24.2 PK 78 1.0
15958.61 | 49.4 H 74.0 -24.7 PK 250 1.0

Note 1:  |For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -
Note 2:  |Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
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EMC Test Data

Client: Xirrus Job Number: J61731
T-Log Number: T61799
Model: XS 3900 g
Account Manager: -
Contact: Steve Smith
Spec: EN301489/FCC 15B/EN300328 Class:|N/A
-10.0- Analyzer Settings
HPS564E,EMI
=200 - _F: 5356.10 MHz
SPAM: 100,00 MHz
-30.0- RE 1.000 MHz
VB 10 Hz
Detectar Sample
< THao- ALt 10
= RL Offset 0.00
-50.0 - Sweep Time 37.0s
Ref Lvl:-5,900BM
-60,0 -
0.0 Cormments
e 502.11a,
Channel 64, 5320 MHz
0.0 1 1 1 [ l ! 1 1 1 1 Power Setting = 12
5306 5320 5330 5340 5350 5360 5370 5380 5390 2406 pealk
Frequency (MHz)
Cursor 1 531258 -12.07 el = & Delta Freq. 37.44 E -
Cursorz sas00z -se07 =& | pera srmplitude 54,00 l I lOtt
W e o . e ) A A Analyzer Settings
HPS564E,EMI
-10.0 - _F: 5356.10 MHz
SPAM: 100,00 MHz
z0.0- RE 1.000 MHz
VB 1.000 MHz
Detector POS
< TA0o- ALt 10
= RL Offset 0.00
-40,0 - Sweep Time 50.0ms
Ref Lvl:0.00D6M
-50.0 -
_— Cormments
e 502.11a,
Channel 64, 5320 MHz
-0 1 1 1 1 l ! 1 1 1 1 Power Setting = 12
5306 5320 5330 5340 5350 5360 5370 5380 5390 2406 pealk
Frequency (MHz)
Corsor 1 5317.415 -1.83 el & Delta Freq. 3494 E -
Cursorz saszase 4983 =& | pera srnplitude 48,00 l I lOtt
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ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number:| 761799

Model: X
odel: XS 3900 Account Manager: -

Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class: N/A

Radiated Emissions U-NIl Internal Antenna

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 11/29/2005 Config. Used: 1
Test Engineer: Chris Byleckie Config Change: None
Test Location: SVOATS #2 EUT Voltage: 120V/60Hz

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 or routed in overhead in the GR-1089 test configuration.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 11°C
Rel. Humidity: 89 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result / Margin
RE, 1000 - 40000 MHz - FCC Part 15.209 / 53.8dBuV/m
fa-e Spurious Emissions 15.247( c) Pass (489.8uVim) @
i ' 5149.9MHz (-0.2dB)

Modifications Made During Testing:
Modifications are detailed under each run description.

Deviations From The Standard
No deviations were made from the requirements of the standard.
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ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number:| 761799

Model: X
odel: XS 3900 Account Manager: -

Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class: N/A

Run #1a: Radiated Spurious Emissions, 1000 - 40000 MHz. Low Channel @ 5180 MHz
Radio #2 Power Setting =9 and Power = 11.6 dBm (Average)
H V
Fundamental emission level @ 3m in 1IMHz RBW:| 87.2 111.0  [Peak Measurement (RB=VB=1MHz)
Fundamental emission level @ 3m in 1MHz RBW:| 78.8 102.0  |Average Measurement (RB=1MHz, VB=10Hz)
Delta Marker - Peak 42.5 dB
Delta Marker - Average 48.2 dB

Calculated Band-Edge Measurement: 68.5 dBuV/m Peak
Calculated Band-Edge Measurement: 53.8 dBuV/m Average
Band Edge Signal Radiated Field Strength
Frequency| Level Pol 15.209/ 15E Detector | Azimuth Height |Comments
MHz [ dBuV/m| V/H Limit Margin |Pk/QP/Avg| degrees | meters
5149.909 53.8| - 54.0 0.2 Avg 41 1.2 [Note 2
5148.910 68.5] - 74.0 -5.5 Pk 41 1.2 [Note 2

Other Spurious Radiated Emissions:

Frequency| Level Pol 15.209 / 15E Detector [ Azimuth Height [Comments

MHz [ dBuV/m| V/H Limit Margin |Pk/QP/Avg| degrees meters

10363.07 | 34.6 \ 68.0 -33.4 AVG 8 1.5 |Un-restrited (Note 1)
10363.07 | 48.5 \ 88.0 -39.5 PK 8 1.5 |Un-restrited (Note 1)
15531.63 | 32.6 \ 54.0 -21.4 AVG 1 1.0

15531.63 | 43.9 \ 74.0 -30.1 PK 1 1.0

10369.83 | 30.8 H 68.0 -37.2 AVG 40 2.2

10369.83 | 41.7 H 88.0 -46.3 PK 40 2.2

15539.80 | 32.7 H 54.0 -21.3 AVG 10 1.6

15539.80 | 44.3 H 74.0 -29.7 PK 10 1.6

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -

Note 1: 27dBm/MHz (~68dBuV/m).

Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge

Note 2| geita marker measurement.
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ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number:| 761799

Model: X
odel: XS 3900 Account Manager:

Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class: N/A
1050 - Analyzer Settings
100,0- HPS564E,EMI
5.0 - F: 5143.17 MHz
SPAM: 100,00 MHz
50.0- RE 1.000 MHz
85.0- VB 10 Hz
_ Detector Sample
= 580 At 20
& 7e.0- RL Offset 0.00
F0.0- Sweep Time 37.0s
55.0 - Ref Lvl:11Z.60DELY
60,0 -
55.0- Corments
50,0 - Power Setking: 9
Avg
45.0-"

1 1 1 1 1 1 1 1 [}
50935100 5110 5120 S130 5140 5150 5160 5170 5180 5193
Frequency (MHz)

Cursor 1 5149.00¢ s3.60 bl & Delta Freq. 22.96 E]]i
cursorz 517287 101,77 l=H B | Delta amplitude 4817 Ott

;ﬂ.nalyzer Settings

115.0-
110.0- HPE564E,EMI
ZF: 5143.17 MHz
105.0-
SPAM: 100,00 MHz
100,0- RE 1.000 MHz
Q5.0- VB 1.000 MHz
_ Detector POS
= °0.0 ALE 20
o a85.0- RL Offset 0,00
a0.0- Sweep Time 50.0ms
5.0 - Ref Lvl: 112 . 60DEBUY
7o.0-
65,0 - Comments
G0.0- Power Setting: 9
Peak
55.0-

1 1 1 1 1 1 1 1 1 1 1
S0935100 5110 5120 5130 5140 5150 S51a0 5170 5180 5193
Frequency (MHz)

Cursor 1 5148.910 69,77 4l & Delta Freg. 36.44 E]]i
Cursorz 518535 (112,27 SlcidB@E | Deita amplitude [42.50 Ott
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ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number:| 761799

Model: X
odel: XS 3900 Account Manager: -

Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class: N/A

Run #1b: Radiated Spurious Emissions, 30 - 40000 MHz. High Channel @ 5240 MHz
Radio #2 Power Setting = 10 and Power = 11.8 dBm (Average)

H \

Fundamental emission level @ 3min 1IMHz RBW:| 975 110.8  [Peak Measurement (RB=VB=1MHz)

Fundamental emission level @ 3m in 1MHz RBW:| 88.5 101.5 |Average Measurement (RB=1MHz, VB=10Hz)

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height [Comments
MHz | dBuV/m| VH Limit Margin |Pk/QP/Avg| degrees meters
10480.40 | 48.2 V 68.0 -19.8 AVG 71 1.5  |Un-restricted (Note 1)
10480.40 | 60.3 \ 88.0 -21.7 PK 71 1.5 |Un-restricted (Note 1)
15725.30 | 32.2 V 54.0 -21.9 AVG 78 1.0
15725.30 | 435 \ 74.0 -30.5 PK 78 1.0
15721.53 | 32.2 H 54.0 -21.8 AVG 104 1.0
1572153 | 43.7 H 74.0 -30.4 PK 104 1.0

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -
27dBm/MHz (~68dBuV/m).

Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
delta marker measurement.

Note 1:

Note 2:
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ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number:| 761799
Account Manager: -

Model:| XS 3900

Contact: Steve Smith

Spec:| EN301489/FCC 15B/EN300328 Class:|N/A
Ambient Conditions: Temperature: 9°C Rel. Humidity: 69% %
Date of Test: 12/7/2005 Config. Used: 1
Test Engineer: Chris Byleckie Config Change: None
Test Location: SVOATS #1 EUT Voltage: 120V/60Hz

Run #1¢: Radiated Spurious Emissions, 30 - 40000 MHz. Center Channel @ 5200 MHz
Radio#2 Power Setting = 18 and Power = 18 dBm (Average)

H \

Fundamental emission level @ 3m in 1IMHz RBW:[  99.2 117.9  [Peak Measurement (RB=VB=1MHz)

Fundamental emission level @ 3m in 1MHz RBW:|  89.9 108.6  |Average Measurement (RB=1MHz, VB=10Hz)

Delta Marker - Peak 56.0

Delta Marker - Average 55.5 dB

Calculated Band-Edge Measurement: 61.9 dBuV/m Peak
Calculated Band-Edge Measurement: 53.1 dBuV/m Average
#¥ATTEM BAdE aMKR 56, BEdB #¥ATTEN BdB aMKR S55. 5@8dB
RL —-18.BEdEm 168d E~ ES. 8MH= r&* RL —18.AdEm 1E8dE~ E4. EMH=
EQKF MH3 ,;J . ’
56. @8 o} Wﬂ"
Al -
| A, MW Filng
" . =
I PP Y E—
CEMTER 5. 15BBGH=z SPAM 188 . BMH=z CENTER 5. 15SREGH= SPAM 168 . BMH=
#REW 1. @MHz VEBW 1. @MHz SWF 50. Gmz #REBW 1. BMH=z #UBW 1BH=z SWP 27 Bsec
Band Edge Signal Radiated Field Strength
Frequency| Level Pol 15.209 / 15E Detector [ Azimuth Height [Comments
MHz | dBuV/m| VH Limit Margin |Pk/QP/Avg| degrees meters
5148.910 619 - 74.0 -12.1 Pk 41 1.2
5149.909 531 - 54.0 -0.9 Avg 41 1.2
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ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number:| 761799

Model: X
odel: XS 3900 Account Manager: -

Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class: N/A

Run #1c: Continue
Other Spurious Radiated Emissions:

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height [Comments

MHz | dBuV/m| VH Limit Margin |Pk/QP/Avg| degrees meters

10398.87 | 53.3 V 68.0 -14.7 AVG 190 1.3 |Un-restricted (Note 1)
10398.87 | 66.7 \ 88.0 -21.3 PK 190 1.3 |Un-restricted (Note 1)
15598.07 | 41.0 V 54.0 -13.0 AVG 202 1.0

15598.07 | 51.6 V 74.0 -22.4 PK 202 1.0

10398.67 | 47.9 H 68.0 -20.1 AVG 239 1.0 |Un-restricted (Note 1)
10398.67 | 60.8 H 88.0 -27.2 PK 239 1.0 |Un-restricted (Note 1)
15597.05| 40.7 H 54.0 -13.3 AVG 80 1.0

15597.05| 514 H 74.0 -22.6 PK 80 1.0

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -

Note 1: | o7dBmMHz (~68dBuVim).

Run #1d: Radiated Spurious Emissions, 30 - 40000 MHz. High Channel @ 5260 MHz
Radio #2 Power Setting = 16 and Power = 17.5 dBm (Average)

Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments

MHz [ dBuV/m| V/H Limit Margin |Pk/iQP/Avg| degrees | meters

10518.89 | 42.0 H 68.0 -26.0 AVG 136 1.0 |Un-restricted (Note 1)
10518.89 | 54.0 H 88.0 -34.0 PK 136 1.0 |Un-restricted (Note 1)
15779.21| 40.2 H 54.0 -13.9 AVG 137 1.0

15779.21| 514 H 74.0 -22.6 PK 137 1.0

10518.75| 45.8 \ 68.0 -22.2 AVG 245 2.3 |Un-restricted (Note 1)
10518.75| 58.7 \ 88.0 -29.3 PK 245 2.3 |Un-restricted (Note 1)
15778.88 | 39.9 \ 54.0 -14.1 AVG 84 1.0

15778.88 | 51.1 \ 74.0 -22.9 PK 84 1.0

Note 1:  |For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -
Note 2:  |Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
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ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number:| 761799

Model: X
odel: XS 3900 Account Manager: -

Contact: Steve Smith

Spec:| EN301489/FCC 15B/EN300328 Class: N/A
Date of Test: 12/7/2005 Config. Used: 1
Test Engineer: Mehran Birgani Config Change: None
Test Location: SVOATS #1 EUT Voltage: 120V/60Hz

Run #1e: Radiated Spurious Emissions, 30 - 40000 MHz. High Channel @ 5320 MHz
Radio #0 Power Setting =12 and Power ~ 12.8 dBm (Average)

H \

Fundamental emission level @ 3m in 1MHz RBW:| 107.0 116.7  |Peak Measurement (RB=VB=1MHz)

Fundamental emission level @ 3min 1IMHz RBW:|  92.8 107.0  [Average Measurement (RB=1MHz, VB=10Hz)

Delta Marker - Peak 48.0 dB

Delta Marker - Average 54.0 dB

Calculated Band-Edge Measurement: 68.7 dBuV/m Peak

Calculated Band-Edge Measurement: 53.0 dBuV/m Average

Other Spurious Radiated Emission, tested at power setting 16 to cover spurious emissions for other channels in the band at this s

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
10643.65| 37.7 v 68.0 -30.3 AVG 152 1.0
10639.19 | 49.3 \ 88.0 -38.7 PK 152 1.0
15960.48 | 40.9 \ 54.0 -13.1 AVG 210 1.0
15960.48 | 51.8 V 74.0 -22.2 PK 210 1.0
10640.51| 38.0 H 54.0 -16.0 AVG 61 1.0
10640.51 | 49.3 H 74.0 -24.7 PK 61 1.0
15958.61| 40.5 H 54.0 -13.5 AVG 319 1.0
15958.61 | 52.1 H 74.0 -21.9 PK 319 1.0

Note 1:  |For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -
Note 2:  |Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
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EMC Test Data

Client: Xirrus Job Number: J61731
T-Log Number: T61799
Model: XS 3900 g
Account Manager: -
Contact: Steve Smith
Spec: EN301489/FCC 15B/EN300328 Class:|N/A
-10.0- Analyzer Settings
HPS564E,EMI
=200 - _F: 5356.10 MHz
SPAM: 100,00 MHz
-30.0- RE 1.000 MHz
VB 10 Hz
Detectar Sample
< THao- ALt 10
= RL Offset 0.00
-50.0 - Sweep Time 37.0s
Ref Lvl:-5,900BM
-60,0 -
0.0 Cormments
e 502.11a,
Channel 64, 5320 MHz
0.0 1 1 1 [ l ! 1 1 1 1 Power Setting = 12
5306 5320 5330 5340 5350 5360 5370 5380 5390 2406 pealk
Frequency (MHz)
Cursor 1 531258 -12.07 el = & Delta Freq. 37.44 E -
Cursorz sas00z -se07 =& | pera srmplitude 54,00 l I lOtt
W e o . e ) A A Analyzer Settings
HPS564E,EMI
-10.0 - _F: 5356.10 MHz
SPAM: 100,00 MHz
z0.0- RE 1.000 MHz
VB 1.000 MHz
Detector POS
< TA0o- ALt 10
= RL Offset 0.00
-40,0 - Sweep Time 50.0ms
Ref Lvl:0.00D6M
-50.0 -
_— Cormments
e 502.11a,
Channel 64, 5320 MHz
-0 1 1 1 1 l ! 1 1 1 1 Power Setting = 12
5306 5320 5330 5340 5350 5360 5370 5380 5390 2406 pealk
Frequency (MHz)
Corsor 1 5317.415 -1.83 el & Delta Freq. 3494 E -
Cursorz saszase 4983 =& | pera srnplitude 48,00 l I lOtt
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Client: Xirrus Job Number: J61731

T-Log Number:| 761799
Model: XS 3900 0g Number

Account Manager: -

Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class: N/A

FCC 15.247 DTS - Power, Bandwidth and Spurious Emissions

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 12/23/2005 Config. Used: 1
Test Engineer: Chris Byleckie Config Change: None
Test Location: SVOATS #1 EUT Voltage: 120V/60Hz

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 or routed in overhead in the GR-1089 test configuration.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the
are corrected to allow for the external attenuators used.

Ambient Conditions: Temperature: 16 °C
Rel. Humidity: 90 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result / Margin
1 RE, 30 - 40000 MHz - FCC Part 15.209 / Pass > 20dBc
Spurious Emissions 15.247( c)
2 6dB Bandwidth 15.247(a) Pass | 16.5MHz @ 5785MHz
20.5dBm max per

3 Output Power 15.247(b) Pass | transceiver. 27.5 dBm
aggregate

4 Power Spectral Density (PSD) 15.247(d) Pass -9.58dBm

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.

spectrum analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements
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EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number:| 761799
Model: XS 3900 0g Number

Account Manager:

Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class: N/A

Run #1: Antenna Conducted Spurious Emissions, 30 - 40000 MHz.

level.

channel are provided to show that the signal is at least -20dBc below 5725 MHz and above 5850 MHz.

Refer to plots below. Scans made using RBW=VB=100 KHz with the limit line set at 20dB below the highest in-band signal

If the device operates in the 5725 - 5850 band plots of 5700 - 5780 MHz for the lowest channel and 5820 - 5900 for the highest

Channel 149 measured at RF part
0.o0-

-10.0-
-20.0-

-30.0-
-40.0-

-a0.0-

Amplitude (dBm)

-S00- T T j A ' Vo ey
30,0 100.0 1000.0 10000.0
Frequency (MHz)

-60.0-
-70.0-

Channel 149 measured at RF part
0.o0-

-10.0-

-20.0-

-30.0-

Amplitude (dBm)

-40.0-

-a0.0-
-23.8-

5670 SEE0 5690 5700 5710 5720 5730 5740 5750 5760
Frequency (MHz)

T
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Client: Xirrus Job Number: J61731

T-Log Number: T61799
Model:| XS 3900 0g Number
Account Manager:

Contact: Steve Smith
Spec: EN301489/FCC 15B/EN300328 Class: N/A

Channel 157 measured at RF port
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o
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@El |]0tt EMC Test Data
Client: Xirrus Job Number: J61731
T-Log Number:| T61799
Model:| XS 3900 g
Account Manager: -
Contact;| Steve Smith
Spec: EN301489/FCC 15B/EN300328 Class: N/A
Channel 165 measured at RF port
0.0-
-10.0-
— -20.0-
£
[w}
= _30,0-
=
£ -40.0-
CL
£
< =n.0-
-60,0 -
_?D'D_I""I""I""I""I""I""I""I""I""I""I
5800 5510 5520 5830 5540 5850 5560 5570 5530 5590 5900
Frequency (MHz)
Run #2: Signal Bandwidth
Power Resolution , , o .
Setting Frequency (MHz) Bandwidth 6dB Signal Bandwidth |99% Signal Bandwidth
18 5745 100kHz 16.5 17.2
18 5785 100kHz 16.6 17.9
18 5825 100kHz 16.5 16.5
110.0- Jﬂ.r‘nalﬁ;zer Settings
HPESE4E, 006, EMI, LKS
105.0- CF: 5745.00 MHz
SP&R: 30,00 MHz
100.0- RE 100 kHz
YE 100 kHz
55.0- Deteckar POS
3 ALt 20
& Q0.0 - RL Offset 0,00
Sweep Time S0,0ms
85.0- Ref Lwl: 1 10,0006y
80.0-
Comments
75.0-
0.0, 1 1 1 1 1 1
5730.0 5735.0 5740.0 5745.0 5750.0 5755.0 5760.0
Frequency (MHz)
Cursor 1 5753.35° 105.83 =i & Delta Freq. 16.47 E]]i
Cursorz | 573s.68t 99.85 =@ | Detta ampitude |6.00 Ott

T-Log: T61799.xls, Rev 1.0

5G DTS RF Port

Page 40 of 56



[ ]
@El |]0tt EMC Test Data
Client: Xirrus Job Number: J61731
T-Log Number: T61799
Model:| XS 3900 g
Account Manager: -
Contact: Steve Smith
Spec: EN301489/FCC 15B/EN300328 Class: N/A
110.0- Analyzer Settings
HPS564E, 008G, EMI, LK
105.0- CF: 5745.00 MHz
SPAM: 30,00 MHz
100.0- RE 100 kHz
wE 100 kHz
95.0- Detector POS
= Atk 20
& Q0.0 - RL Offset 0.00
Sweep Time 50, 0ms
85.0- Ref Lvl:110,00DBIY
g0.0-
Camrments
75.0-
0.0, | | 1 | | |
5730.0 5735.0 5740.0 5745.0 5750.0 5755.0 5760.0
Frequency (MHz)
Cursor1 573652 105.83 4l =&l Delta Freq. 17.20 E -
Cursarz 57537z 7o.83  l-HE | parts arnplitude  26.00 l I lOtt
110.0- Analyzer Settings
HPESE4E, 006, EMI, LKE
105.0- CF: 5785,00 MHz
SPAM: 30,00 MHz
i00.0- RE 100 kHz
wE 100 kHz
Dektector POS
= 95.0- Atk 20
= RL Offset 0,00
Q0.0- Sweep Time 50,0ms
Ref Lvl:110,00DBIY
g5.0-
Camrments
g0.0-
o0 1 1 1 1 1 1
5770.0 5775.0 5750.0 5785.0 5790,0 5795.0 5800.0
Frequency (MHz)
Cursor 1 5793.41: 105.42 =i & Delta Freq. 16.57 E ot
cursorz  s77e.x 94z BT | pelts amplitude  6.00 ]]10tt
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Client: Xirrus Job Number: J61731
T-Log Number: T61799
Model:| XS 3900 g
Account Manager: -
Contact;| Steve Smith
Spec: EN301489/FCC 15B/EN300328 Class:|N/A
110.0- : Analyzer Settings
x HPESE4E, D06, EMI, LIKE
s~ n Il sl .- 1T (CF: 5785.00 MHz
SPAM: 30,00 MHz
100.0 - RE 100 kHZ
YEB 100 kHz
Detectar POS
= o5.0— Atk 20
= RL OFfset 0,00
on.0- Sweep Time 50, 0ms
Ref Lvl:1 1000080
85.0-
1
: Comments
a0.0- X
1
1
2.0 | ! | 1 | | |
5770.0 5775.0 5780.0 5785.0 5790.0 5795.0 5800.0
Frequency (MHz)
Cursar 1 577617 105.42 el &l Delta Freq. 17.90 E -
Cursarz  s7a407 7a.4z  l-oHE | parts arnplitude  26.00 l I lOtt
105.0- Analyzer Settings
1000 - HPESE4E, 006, EMI, LK
' CF: 5825.00 MHz
950 — SPAM: 30,00 MHz
RE 100 kHz
o0.0- YEB 100 kHz
Detectar POS
= g5.0- Atk 20
= RL OFfset 0,00
B0.0- Sweep Time 50,0ms
50— Ref Lvl:1 1000080
70.0- Cornmerits
65.0—
60.0-, 1 1 1 1 1 1
5510.0 5515.0 5820.0 5525.0 5830.0 5835.0 5540.0
Frequency (MHz)
Cursor 1 S833.26: 1014z =i & Delta Freq. 16.47 E ot
cursorz  sate7s 954z BT | pelta amplitude .00 ]]10tt
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Client: Xirrus Job Number: J61731

T-Log Number:| 761799
Model: XS 3900 0g Number

Account Manager:

Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class:|N/A
105.0- I Analyzer Settings
P T or Tt T T T SRSy S R SR HPSSE4E, 006, EML, LUKS
! CF: 5825,00 MHz
95,0 - SPAN:30.00 MHz
RE 100 kHz
Q0.0- WE 100 kHz
Dekeckar POS
= 85.0- ALk 20
= RL OFfset 0,00
B0.0- Sweep Time 50.0ms
750 - Ref Lvl:1 10,0006
0.0- Comments
65.0-
e0.0-,

| | 1 | | |
5510.0 55815.0 5820.0 5525.0 5830.0 5835.0 55840.0
Frequency (MHz)

Cursr 1 581677 10142 el &l Delta Freq.  16.50 E]]i
Cursor 2 Seazzr 7sdz @B | Dpelta amplitude 26.00 Ott

Run #3: Output Power

Maximum antenna gain: 6 dBi Highest gain of external and internal antennas
Power Output Power "¢ EIRP | Average Power "¢*
Setting | Treaveney MH2) | g w W dBm w

18 5745 20.5 0.112 0.447 17.0 0.050
18 5785 20.5 0.112 0.447 171 0.051
18 5825 18.7 0.074 0.295 17.0 0.050

Note 1: |Output power measured using a peak power meter

Note 2: |Output power measured using an average power sensor - this value is for reference purposes and MPE calculations.

Aggregate power in the 5725 - 5850 MHz Band:
With up to five transceivers operating in the band (5 non-overlapping chanels, 5745, 5765, 5785, 5805, 5825 MHz):

Maximum power per radio: 20.5 dBm 0112 W
Number of radios: 5
Total average power across the band is: 27.5 dBm 0.561 W (EIRP = 3.49 W)
Maximum power permitted in the band is: 30.0 dBm 1.000 W
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Client: Xirrus Job Number: J61731
T-Log Number:| 761799
Model: XS 3900 0g Number
Account Manager: -
Contact: Steve Smith
Spec: EN301489/FCC 15B/EN300328 Class: N/A

Run #4: Power Spectral Density

Power Operating Freq. @

Setting | Frequency (MHz) | PPSD ResBW | P.S.D. (dBm/3kHz)

18 5745 5739 3kHz -9.75
18 5785 5782 3kHz -9.58
18 5825 5825 3kHz -13.25
Note 1:  |Freq. @ PPSD: Frequency of the Peak Power Spectral Density (PPSD)
Power spectral density measured using RB=3 kHz, VB=10kHz with a sweep time set to ensure a dwell time of at
Note 2:  [least 1 second per 3kHz. The measurement is made at the frequency of PPSD determined from preliminary scans
using RB=3kHz using multiple sweeps at a faster rate over the 6dB bandwidth of the signal.
-9.0- ﬁ.r‘nalyzer Settings
HPES64E, D06, EMI, LK
-10.0- CF: 573258 MHz
SPAM: 300 kHz
-11.0- RE 3 kHz
YWE 10 kHz
-1z.0- Detector POS
AL 20
o -13.0- RL Offset 0,00
I Sweep Tirne 100,05
-14.0- - Ref Lvl:3.0006M
1
-15.0- :
! Comments
-16.0- I
i
-17.0- I 1 I I 1 I '
5739.43 5739.50 573955  S739.60  S5739.65 5739.7:
Frequency (MHz)
Cursar 1

e o LB 7 Elliott
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EMC Test Data

Client: Xirrus

Job Number: J61731

Model:| XS 3900

T-Log Number:| 761799

Account Manager:

Contact: Steve Smith

Spec:

EN301489/FCC 15B/EN300328

Class: N/A

-a.0-
-10.0-
-11.0-
-12.0-

-13.0-

CEM

-14.0-
-15.0-
-16.0-

-17.0-

-18.0-}
S782.35

Cursor 1 5752498

I 1 I I I
SFGE.40 S73E.45 SF5E.50 SFE8E.55 S2¥8Z.60

Frequency (MHz)
o5 4l E]

SPAN: 300 kHz
RE 3 kHz

WE 10 kHz
Detectar POS
Akk 20

Camrments

I
S75E.6C

7 FElliott

ﬁ.r‘nalyzer Settings

-13.0-
-14.0-
-15.0-
-16.0-
D -17.0-
-18.0-
-19.0-

-20.0-

21.0-,
5525.43

Cursor 1 5825.630

I I I
5825.55 2825.60 2825.65

1
SE825.50

Frequency (MHz)
SEFCIN R

SPAN: 300 kHz
RE 3 kHz

WE 10 kHz
Detectar POS
Akk 20

Camrments

1 I
o825, 7058E5.7

7 FElliott

ﬁ.r‘nalyzer Settings

HPESE4E, 006, EMI, LIKE
CF: 5762,50 MHz

RL Offset 0.00
Sweep Time 100,0s
Ref Lvl:3, 00DEM

HPESE4E, 006, EMI, LIKE
CF: 5825,58 MHz

RL Offset 0.00
Sweep Time 100,0s
Ref Lvl:3, 00DEM
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ZElliott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number:| 761799

Model: X
odel: XS 3900 Account Manager: -

Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class: N/A

FCC 15.247 DTS - Spurious Emissions with External Antenna

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 12/13/2005 Config. Used: 1
Test Engineer: Chris Byleckie Config Change: none
Test Location: SVOATS #3 EUT Voltage: 120V/60Hz

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 or routed in overhead in the GR-1089 test configuration.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

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 used.

Ambient Conditions: Temperature: 9°C
Rel. Humidity: 69 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result / Margin
RE, 1000 - 40000 MHz- | FCC Part 15.209/ 48.2dBpV/m
1 Spurious Emissions 15.247( ¢) Pass (258.2uVim) @
i ' 11529.1MHz (-5.8dB)

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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@ Elhott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number:| 761799
Model: XS 3900 0g Number

Account Manager: -
Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class:N/A

Cushcraft 3dBd Omni antenna
Run #1a: Radiated Spurious Emissions, 1000 - 40000 MHz. Low Channel @ 5745 MHz

Power setting - 18
H \
Fundamental emission level @ 3m in 100kHz RBW:|  89.5 102.6
Limit for emissions outside of restricted bands: 82.6 dBuV/m
H \
Fundamental emission level @ 3m in 1IMHz RBW:|  98.1 112.9  |Peak Measurement (RB=VB=1MHz)
Fundamental emission level @ 3m in 1MHz RBW:|  89.3 104.1  |Average Measurement (RB=1MHz, VB=10Hz)
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
11488.53 | 48.0 v 54.0 6.0 AVG 86 1.0
11488.94 | 47.7 H 54.0 6.3 AVG 81 1.4
11488.53 | 60.8 v 74.0 -13.3 PK 86 1.0
11488.94 | 59.3 H 74.0 -14.7 PK 81 1.4
17236.29 | 54.8 H 82.6 -27.9 PK 233 1.0 [Non-restricted
17233.88 | 544 \ 82.6 -28.2 PK 139 1.0 |Non-restricted

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
the level of the fundamental.
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@ Elhott EMC Test Data

Client: Xirrus Job Number: J61731

T-Log Number: T61799
Model: XS 3900 0g Number

Account Manager: -
Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class: N/A

Run #1b: Radiated Spurious Emissions, 1000 - 40000 MHz. Center Channel @ 5765 MHz
Power setting - 18

H v
Fundamental emission level @ 3m in 100kHz RBW:|  90.08 104
Limit for emissions outside of restricted bands: 84 dBuV/m
H v
Fundamental emission level @ 3m in 1MHz RBW:| 99.25 113.83 [Peak Measurement (RB=VB=1MHz)
Fundamental emission level @ 3m in 1IMHz RBW:|  90.76 105  |Average Measurement (RB=1MHz, VB=10Hz)
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/iQP/Avg| degrees | meters
11529.14 | 48.2 \ 54.0 -5.8 AVG 86 1.0
11529.55 | 43.1 H 54.0 -10.9 AVG 108 1.0
11529.14 | 60.3 \ 74.0 -13.7 PK 86 1.0
11529.55 | 56.1 H 74.0 -18.0 PK 108 1.0
17293.96 | 55.9 V 84.0 -28.1 PK 34 1.0 [Non-restricted
17294.14| 554 H 84.0 -28.6 PK 149 1.0 [Non-restricted

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below

the level of the fundamental.

Run #1c: Radiated Spurious Emissions, 1000 - 40000 MHz. High Channel @ 5825 MHz
Power setting - 18

H v
Fundamental emission level @ 3m in 100kHz RBW:|  85.61 99.3
Limit for emissions outside of restricted bands: 79.3 dBuV/m
H v
Fundamental emission level @ 3m in 1MHz RBW:| 95.2 109.8 |Peak Measurement (RB=VB=1MHz)
Fundamental emission level @ 3min 1IMHz RBW:|  86.7 100.8  [Average Measurement (RB=1MHz, VB=10Hz)
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/IQP/Avg| degrees | meters
11648.61] 39.1 \ 54.0 -14.9 AVG 89 1.0
11650.51| 37.3 H 54.0 -16.7 AVG 300 1.0
11648.61| 51.2 \ 74.0 -22.8 PK 89 1.0
17475.25| 56.3 v 79.3 -23.0 PK 301 1.0 [Non-restricted
17473.50 | 56.01 H 79.3 -23.3 PK 204 1.0 [Non-restricted
11650.51 | 48.1 H 74.0 -25.9 PK 300 1.0

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
the level of the fundamental.
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Client: Xirrus Job Number: J61731

T-Log Number:| 761799

Model: X
odel: XS 3900 Account Manager: -

Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class: N/A

FCC 15.247 DTS - Spurious Emissions with Internal Antenna

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 12/7/2005 Config. Used: 1
Test Engineer: Chris Byleckie Config Change: none
Test Location: SVOATS #1 EUT Voltage: 120V/60Hz

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 or routed in overhead in the GR-1089 test configuration.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

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 used.

Ambient Conditions: Temperature: 9°C
Rel. Humidity: 69 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result/ Margin
RE, 1000 - 40000 MHz- | FCC Part 15.209/ 45.9dBpV/m
1 Spurious Emissions 15.247( ¢) Pass (196.6uV/im) @
i ' 11529.1MHz (-8.1dB)

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.
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Client: Xirrus Job Number: J61731

T-Log Number:| 761799
Account Manager: -

Model:| XS 3900

Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class: N/A

Run #1a: Radiated Spurious Emissions, 1000 - 40000 MHz. Low Channel @ 5745 MHz
Power setting - 18

H v
Fundamental emission level @ 3m in 100kHz RBW:|  95.31 111.22
Limit for emissions outside of restricted bands: 91.22 dBuV/im
H v

Fundamental emission level @ 3m in 1MHz RBW:| 100.9 118.7  |Peak Measurement (RB=VB=1MHz)

Fundamental emission level @ 3min 1IMHz RBW:|  91.8 109.8  [Average Measurement (RB=1MHz, VB=10Hz)

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees meters
1148853 | 45.2 V 54.0 -8.8 AVG 249 24
11488.53 | 57.4 V 74.0 -16.6 PK 249 24
17233.88 | 55.8 V 91.2 -354 PK 257 1.0  [Non-restricted
11488.94 | 425 H 54.0 -11.5 AVG 241 1.0
11488.94 | 53.5 H 74.0 -20.5 PK 241 1.0
17236.29 [ 56.1 H 91.2 -35.1 PK 186 1.0 [Non-restricted

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below

Note - e level of the fundamental.
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Client: Xirrus Job Number: J61731

T-Log Number:| 761799
Model: XS 3900 0g Number

Account Manager: -
Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class:N/A

Run #1b: Radiated Spurious Emissions, 1000 - 40000 MHz. Center Channel @ 5765 MHz
Power setting - 18

H v
Fundamental emission level @ 3m in 100kHz RBW:|  96.23 111.98
Limit for emissions outside of restricted bands: 91.98 dBuV/m
H v
Fundamental emission level @ 3m in 1MHz RBW:| 102.5 121.3  |Peak Measurement (RB=VB=1MHz)
Fundamental emission level @ 3min 1IMHz RBW:| 93,5 112.5  [Average Measurement (RB=1MHz, VB=10Hz)
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/iQP/Avg| degrees | meters
11529.14| 459 \ 54.0 -8.1 AVG 198 1.0
11529.14| 58.5 v 74.0 -15.6 PK 198 1.0
17293.96 | 56.7 V 92.0 -35.3 PK 182 1.0 [Non-restricted
11529.55| 41.9 H 54.0 -12.1 AVG 186 1.0
11529.55| 53.5 H 74.0 -20.5 PK 186 1.0
17294.14 | 56.8 H 92.0 -35.2 PK 167 1.0 [Non-restricted

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below

the level of the fundamental.

Run #1c: Radiated Spurious Emissions, 1000 - 40000 MHz. High Channel @ 5825 MHz
Power setting - 18

H V
Fundamental emission level @ 3m in 100kHz RBW:|  95.2 111.3
Limit for emissions outside of restricted bands: 91.3 dBuV/m
H V
Fundamental emission level @ 3m in 1TMHz RBW:[ 102.1 120.9  |Peak Measurement (RB=VB=1MHz)
Fundamental emission level @ 3min 1IMHz RBW:| 925 1121 [Average Measurement (RB=1MHz, VB=10Hz)
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/IQP/Avg| degrees | meters
11648.61| 44.8 \ 54.0 9.2 AVG 73 1.0
11648.61 | 57.6 V 74.0 -16.4 PK 73 1.0
17475.25| 56.2 V 91.3 -35.1 PK 68 1.0 |Non-restricted
11650.51 | 41.5 H 54.0 -12.5 AVG 64 1.0
11650.51 | 54.0 H 74.0 -20.0 PK 64 1.0
17473.50 | 56.1 H 91.3 -35.2 PK 60 1.0 |Non-restricted

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
the level of the fundamental.
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EMC Test Data

Client: Xirrus Job Number: J61731
T-Log Number:| 761799
Model: XS 3900 0g Number
Account Manager: -
Contact: Steve Smith
Spec: EN301489/FCC 15B/EN300328 Class: B

Objective

Digital Device and Receiver Radiated Emissions

Test Specifics

Date of Test: 11/29/2005
Test Engineer: Chris Byleckie
Test Location: SVOATS #2

General Test Configuration

The EUT and all local support equipment were located on the turntable for radiated emissions testing. Remote support
equipment was located approximately 5 meters from the test area with all I/O connections routed overhead.

Config. Used: 1

_ The objective of this test session is to perform final qualification testing of the EUT with respect to the
" specification listed above.

Config Change: None

EUT Voltage: 120V/60Hz

The test distance and extrapolation factor (if used) are detailed under each run description.

Note, preliminary testing indicates that the emissions were maximized by orientation of the EUT and elevation of the
measurement antenna. Maximized testing indicated that the emissions were maximized by orientation of the EUT, elevation
of the measurement antenna, and manipulation of the EUT's interface cables.

Note, for testing above 1 GHz, the FCC specifies the limit as an average measurement. In addition, the FCC states that the
peak reading of any emission above 1 GHz, can not exceed the average limit by more than 20 dB.

Ambient Conditions: Temperature: 14 °C
Rel. Humidity: 67 %
Summary of Results
Run # Test Performed Limit Result Margin
51.4dBuV/m
| VeimzaEnsons | 08| P | @rame
7000.0MHz (-2.6dB)

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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@ Elhott EMC Test Data
Client: Xirrus Job Number: J61731
T-Log Number: T61799
Model: XS 3900 0g Number
Account Manager: -
Contact: Steve Smith
Spec: EN301489/FCC 15B/EN300328 Class: B

Radios set to receive mode on FCC channels (1, 6, 11, 36, 40, 44, 48, 52, 56, 60, 64, 100, 108, 120 & 140)

Run #1: Maximized readings, 1000 - 15,000 MHz (Receiver)
FCC Class B limits used since these are from the receiver

Frequency| Level Pol FCC Class B Detector | Azimuth Height |Comments
MHz | dBuV/m| vih Limit Margin |Pk/QP/Avg| degrees meters
7000.028 [ 51.4 v 54.0 -2.6 AVG 198 1.0
6946.605 [ 51.4 \ 54.0 -2.6 AVG 168 1.0
7080.018 | 51.1 v 54.0 2.9 AVG 256 1.6
7053426 [ 50.4 \ 54.0 -3.6 AVG 255 1.4
6920.025 [ 50.3 v 54.0 -3.7 AVG 141 1.4
6973.345[ 50.2 \ 54.0 -3.8 AVG 177 2.1
6893.302 [ 49.9 v 54.0 4.1 AVG 18 1.0
7026.770 [ 49.7 \ 54.0 -4.3 AVG 228 1.2
7673402 35.8 v 54.0 -18.2 AVG 0 1.0
7700.638 [ 35.6 \ 54.0 -18.4 AVG 303 1.0
7647.056 [ 35.6 v 54.0 -18.5 AVG 28 1.0
7727470 35.0 \ 54.0 -19.0 AVG 0 1.0
6893.302 [ 53.3 v 74.0 -20.7 PK 18 1.0
6920.025 [ 52.8 \ 75.0 -22.2 PK 141 14
6946.605 [ 53.6 v 76.0 -22.4 PK 168 1.0
6973.345| 53.1 \ 77.0 -23.9 PK 177 2.1
7000.028 [ 53.8 v 78.0 -24.2 PK 198 1.0
7026.770 [ 52.3 \ 79.0 -26.7 PK 228 1.2
7053.426 [ 53.3 \ 80.0 -26.7 PK 255 1.4
7080.018 [ 53.7 \ 81.0 -27.3 PK 256 1.6
7647.056 [ 46.7 \ 82.0 -35.3 PK 28 1.0
7673402 46.9 \ 83.0 -36.1 PK 0 1.0
7700.638 [ 47.2 \ 84.0 -36.8 PK 303 1.0
7727470 | 47.1 \ 85.0 -37.9 PK 0 1.0
Note 1:  |FCC Class B/ RSS 210 Receive mode limit used for all emissions above 1GHz
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Client: Xirrus Job Number: J61731

T-Log Number:| 761799

Model: X
odel: XS 3900 Account Manager: -

Contact: Steve Smith

Spec: EN301489/FCC 15B/EN300328 Class: B

Digital Device and Receiver Radiated Emissions

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 11/11/2005 Config. Used: #1
Test Engineer: Yu-Chien Ho Config Change: None
Test Location: SVOATS #3 EUT Voltage: 120V/60Hz

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated emissions testing. Remote support
equipment was located approximately 5 meters from the test area with all I/O connections routed overhead.

The test distance and extrapolation factor (if used) are detailed under each run description.

Note, preliminary testing indicates that the emissions were maximized by orientation of the EUT and elevation of the
measurement antenna. Maximized testing indicated that the emissions were maximized by orientation of the EUT, elevation
of the measurement antenna, and manipulation of the EUT's interface cables.

Note, for testing above 1 GHz, the FCC specifies the limit as an average measurement. In addition, the FCC states that the
peak reading of any emission above 1 GHz, can not exceed the average limit by more than 20 dB.

Ambient Conditions: Temperature: 16.7 °C
Rel. Humidity: 59 %

Summary of Results

Run # Test Performed Limit Result Margin
1 RE, 30 -1OOOSI\£Ia-|nz, Preliminary Class A Pass " gg(?gﬁs;//(ms %dB)
TR gy | o | S
: Vamzenemseins | A | P | s e o

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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@ Elhott EMC Test Data
Client: Xirrus Job Number: J61731
T-Log Number: T61799
Model: XS 3900 09 TUMBer
Account Manager: -
Contact:| Steve Smith
Spec:| EN301489/FCC 15B/EN300328 Class: B
Run #1: Preliminary Radiated Emissions, 30-1000 MHz
Frequency| Level Pol Class A Detector [ Azimuth Height |Comments
MHz | dBmV/m| v/h Limit Margin |Pk/QP/Avg| degrees | meters
396.000 | 42.0 H 47.0 -5.0 QP 298 1.9
500.000 | 41.3 H 47.0 5.7 QP 213 1.0
750.000 | 41.2 V 47.0 -5.8 QP 131 1.6
396.000 | 41.0 v 47.0 -6.0 QP 216 3.3
500.000 | 39.0 \ 47.0 -8.0 QP 109 1.0
625.000 | 38.8 H 47.0 -8.2 QP 54 1.0 [Note 1
625.000 | 375 V 47.0 9.5 QP 360 1.0 |Note 1
198.000 [ 30.0 v 40.0 -10.0 QP 360 1.0
198.000 [ 27.5 H 40.0 -12.5 QP 360 4.0
750.000 | 33.8 H 47.0 -13.2 QP 57 1.0
30.700 21.3 V 40.0 -18.7 QP 98 1.0 |BB
30.700 19.0 H 40.0 -21.0 QP 0 1.0 |BB
Note 1:  [Measured at 3m. Applied -10.5 dB correction factor.
Run #2: Maximized Readings From Run #1
Frequency| Level Pol Class A Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
396.000 | 42.0 H 47.0 -5.0 QP 298 1.9
500.000 | 41.3 H 47.0 -5.7 QP 213 1.0
750.000 | 41.2 \ 47.0 -5.8 QP 131 1.6
396.000 | 41.0 V 47.0 6.0 QP 216 3.3
500.000 | 39.0 \ 47.0 -8.0 QP 109 1.0
625.000 | 38.8 H 47.0 -8.2 QP 54 1.0 |Note 1
Note 1:  [Measured at 3m. Applied -10.5 dB correction factor.
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@EHIOtt EMC Test Data
Client: Xirrus Job Number: J61731
T-Log Number: 761799
Model: XS 3900 09 TUMBer
Account Manager: -
Contact:| Steve Smith
Spec:| EN301489/FCC 15B/EN300328 Class:|B

Run #3: Maximized readings, 1000 - 15,000 MHz (Digital Device)

Measurements made at 3m test distance and extrapolated to 10m using -10.5 correction factor.

Frequency| Level Pol FCC Class A Detector | Azimuth Height |Comments

MHz | dBuV/m| vih Limit Margin |Pk/QP/Avg| degrees meters

2475.098 | 36.4 V 49.5 -13.1 Avg 91 1.0

2475.098 | 36.2 H 49.5 -13.3 Avg 360 1.7

1650.047 | 35.0 V 49.5 -14.5 Avg 90 1.9

2475.098 | 54.6 H 69.5 -14.9 Pk 360 1.7

1485.047 | 33.6 V 49.5 -15.9 Avg 231 1.5

2475.098 | 50.6 V 69.5 -18.9 Pk 91 1.0

1650.047 | 49.6 V 69.5 -19.9 Pk 92 1.9

1485.047 | 49.6 V 69.5 -19.9 Pk 231 15

1485.047 | 29.2 H 49.5 -20.3 Avg 338 1.0

1650.047 | 28.5 H 49.5 -21.0 Avg 360 2.2

1485.047 | 43.9 H 69.5 -25.6 Pk 338 1.0

1650.047 | 404 H 69.5 -29.1 Pk 360 2.2
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