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GENERAL INFORMATION

Product Description for Equipment Under Test (EUT)

The Aruba Networks’s product, FCC ID: Q9DAP65, model number: AP65 or the “EUT” as referred to in
this report is an 802.11a/b/g Access Point. The EUT is a composite device of DTS and UNII. For the
DTS part (802.11a/b/g), the frequency range is 2412.00 — 2462.00 MHz (for 802.11b/g), maximum output
power is 95.50mW, emission designator is 16M5G7D & 5725.00 — 5850.00 MHz (for 802.11a), maximum
output power is 93.97mW, emission designator is 16M7G7D. For the UNII part (802.11a), the frequency
range is 5150.00 — 5250.00 MHz, maximum output power is 45.71mW, emission designator is 16M5G7D
& 5250.00 — 5350.00 MHz, maximum output power is 85.90mW, emission designator is 16M5G7D.

* The test data gathered are from production sample, serial number: A70001112, provided by the manufacturer.

Objective

This type approval report is prepared on behalf of Aruba Networks in accordance with Part 2, Subpart J,
Part 15, Subparts A, C, and E of the Federal Communication Commissions rules.

The objective of the manufacturer is to demonstrate compliance with FCC rules for Output Power,
Antenna Requirements, 6 dB Bandwidth and 26 dB Bandwidth, power spectral density, 100 kHz
Bandwidth of Band Edges Measurement, Out of Band Emission, Spurious Emission, Conducted and
Spurious Radiated Emission, Discontinue Transmitting with Absence of Data or Operational Failure, Peak
Excursion to Average Ratio and Frequency Stability.

Related Submittal(s)/Grant(s)

No Related Submittals.

Test Methodology

All measurements contained in this report were conducted with ANSI C63.4-2003, American National
Standard for Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the range of 9 kHz to 40 GHz.

All radiated and conducted emissions measurement was performed at Bay Area Compliance Laboratory,
Corp.

Test Facility

The Open Area Test site used by BACL to collect radiated and conducted emission measurement data is
located in the back parking lot of the building at 230 Commercial Street, Sunnyvale, California, USA with
registration number:90464.

Test site at BACL has been fully described in reports submitted to the Federal Communication
Commission (FCC), Industry Canada (IC), and Voluntary Control Council for Interference (VCCI).

The details of these reports has been found to be in compliance with the requirements of Section 2.948 of
the FCC Rules on February 11 and December 10, 1997, and Article 8 of the VCCI regulations on
December 25, 1997. The facility also complies with the radiated and AC line conducted test site criteria set
forth in ANSI C63.4-2003.
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The Federal Communications Commission, Industry Canada, and Voluntary Control Council for
Interference has the reports on file and is listed under FCC file 31040/SIT 1300F2, IC registration number:
3062A, and VCCI Registration No.: C-1298 and R-1234. The test site has been approved by the FCC, IC,
and VCCI for public use and is listed in the FCC Public Access Link (PAL) database.

Additionally, BACL is a National Institute of Standards and Technology (NIST) accredited laboratory,
under the National VVoluntary Laboratory Accredited Program (Lab Code 200167-0). The current scope of
accreditations can be found at http://ts.nist.gov/ts/htdocs/210/214/scopes/2001670.htm
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SYSTEM TEST CONFIGURATION

Justification
The host system was configured for testing according to ANSI C63.4-2003.

The EUT was tested in the normal (native) operating mode to represent worst-case results during the final
qualification test.

EUT Exercise Software

The EUT operates in normal operation mode during radiated and conducted testing.

Special Accessories

As shown in following test setup block diagram, all interface cables used for compliance testing are

shielded.

Schematics / Block Diagram

Please refer to Appendix A.

Equipment Modifications

No modifications were made to the EUT.

Local Support Equipment List and Details

Manufacturer Description Model Serial Number FCCID
Dell Laptop PC PPO1L OF926A02 DOC

Power Supply Information

Manufacturer Description Model Serial Number FCCID
CUl Inc. AC Adapter A1-15S05 R00042200434 None

External 1/0 Cabling List and Details

Cable Description Length (M) Port/From To
Shielded RJ45 Cable 2 EUT RJ45 Port/Laptop PC
Power Cable 2 Adapter EUT
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Configuration of Test System

Notebook

EUT

Test Setup Block Diagram

Peripheral Power Cords

Power Supply

EUT Power Cord

L LISN 1

Notebookl<—= | EUT <= [ Power

10

0
cm clm SUppIy
1 Meter
Non-Conducting Table
80 cm Above Ground Plane
< 1.5 Meters >
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SUMMARY OF TEST RESULTS

Results reported relate only to the product tested.

Fcc RULES DESCRPTIONOF TEST RESULT
§2.1091, §15.247(b)(4), . .
§15.407 (f) RF Exposure Requirement Compliant
§15.203 Antenna Requirement Compliant
§ 15.205, §15.209(a), . . . N
§15.407(b)(5), §15.407(b)(6) Restricted Bands, Radiated Emission Compliant
8 15.207(a) AC Line Conduction Compliant
815.247(a)(2), §15.407 6 dB Bandwidth & 26 dB Bandwidth Compliant
§15.247(b)(3), .
§15.407(a)(2) RF Output Power Compliant
§ 15.247(d) 100 kHz BandW|dEtggog Frequency Band Compliant
815.247(e), 815.407(a)(2) Peak Power Spectral Density Compliant
815.407(a)(6) Peak Excursion Compliant
§15.407(b) Out of Band Emission Compliant
815.407(c) Discontinue Transmitting with Absence of Compliant
Data or Operational Failure
8§ 15.407(q) Frequency Stability Compliant

*: Within Measurement Uncertainty
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§1.1307(b)(1) & §2.1091 - RF EXPOSURE

According to §15.247(b)(4) and §1.1307(b)(1), systems operating under the provisions of this section shall
be operated in a manner that ensures that the public is not exposed to radio frequency energy level in
excess of the Commission’s guidelines.

According to §1.1310 and 8§2.1091 RF exposure is calculated.

Limits for General Population/Uncontrolled Exposure

Frequency Electric Field Magnetic Field Power Density Averaging Time
Range (MHz) Strength (V/m) Strength (A/m) (mW/cm?) (minute)
Limits for General Population/Uncontrolled Exposure
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/t 2.19/f *(180/f) 30
30-300 27.5 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30

f = frequency in MHz
* = Plane-wave equivalent power density

MPE Prediction

Predication of MPE limit at a given distance

Equation from page 18 of OET Bulletin 65, Edition 97-01
S =PG/4nR2

Where: S = power density
P = power input to antenna
G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna

Maximum peak output power at antenna input terminal: 19.80(dBm)
Maximum peak output power at antenna input terminal: 95.50 (mW)
Predication frequency: 2400 (MHz)
Antenna Gain (typical): 2.2 (dBi)

antenna gain: _1.66 (numeric)
Prediction distance: 20(cm)

Power density at predication frequency at 20 cm: 0.03 (mW/cm?)
MPE limit for uncontrolled exposure at prediction frequency: 1.0 (mW/cm?)

Test Result

The EUT is a mobile device. The power density levels at 20 cm for the maximum output power is 0.03
mW/cm, which is below the uncontrolled limit of 1.0mW/cm?.
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§15.203 - ANTENNA REQUIREMENT

Standard Applicable

For intentional device, according to § 15.203, an intentional radiator shall be designed to ensure that no
antenna other than that furnished by the responsible party shall be used with the device.

And according to § 15.247 (1), if transmitting antennas of directional gain greater than 6 dBi are used the
power shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

The antenna used with the EUT is an internal antenna, Omni pattern, typical gain 2.2dBi.
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§15.205, §15.209(a), §15.407(b)(5), §15.407(b)(6) - SPURIOUS RADIATED

EMISSION

Measurement Uncertainty

All measurements involve certain levels of uncertainties. The factors contributing to uncertainties are
spectrum analyzer, cable loss, antenna factor calibration, antenna directivity, antenna factor variation with
height, antenna phase center variation, antenna factor frequency interpolation, measurement distance

variation, site imperfections, mismatch (average), and system repeatability.

Based on NIS 81, The Treatment of Uncertainty in EMC Measurements, the best estimate of the
uncertainty of a radiation emissions measurement at BACL is +4.0 dB.

According to 815.205, except as shown in paragraph (d) of this section, only spurious emissions are

permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090 -0.110 16.42 — 16.423 399.9 - 410 45-515
10.495 - 0.505 16.69475 — 16.69525 608 — 614 5.35-5.46
2.1735-2.1905 16.80425 — 16.80475 960 — 1240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 — 1427 8.025-8.5
417725 - 4.17775 37.5-38.25 1435 -1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 — 1646.5 9.3-95
6.215-6.218 74.8-75.2 1660 — 1710 10.6 - 12.7
6.26775 — 6.26825 108 — 121.94 1718.8 - 1722.2 13.25-134
6.31175 - 6.31225 123 -138 2200 - 2300 1447 -145
8.291 -8.294 149.9 — 150.05 2310 - 2390 15.35-16.2
8.362 — 8.366 156.52475 — 156.52525 2483.5 - 2500 17.7-21.4
8.37625 — 8.38675 156.7 — 156.9 2655 — 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 — 3267 23.6-24.0
12.29-12.293 167.72-173.2 3332 -3339 31.2-318
12.51975 - 12.57725 240 - 285 3345.8 — 3358 36.43 - 36.5
13.36 — 13.41 322 -335.4 3600 — 4400 A

! Until February 1, 1999, this restricted band shall be 0.490-0.510MHz

2 Above 38.6

Except as provided in paragraph (d) and (e), the filed strength of emissions appearing within these

frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or less than
1000MHz, compliance with the limits in Section 15.209 shall be demonstrated using measurement
instrumentation employing a CISPR quasi-peak detector. Above 1000MHz, compliance with the emission
limits in Section 15.209 shall be demonstrated based on the average value of the measured emissions. The
provisions in Section 15.35 apply to these measurements.

According to §15.209, the device shall meet radiated emission general requirements.
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Except for Class A device, the filed strength of radiated emissions from unintentional radiators at a
distance of 3 meters shall not exceed the following values:

Frequency of Emission Field Strength dB
(MHz2) (Microvolts/meter) (dBuV/meter)
30-88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
EUT Setup

The radiated emission tests were performed in the open area 3-meter test site, using the setup in
accordance with ANSI C63.4-2003. The specification used was the FCC 15 Subpart C limits.

The spacing between the peripherals was 10 centimeters.
External 1/O cables were draped along the edge of the test table and bundle as required.

The EUT was connected with 120Vac/60Hz power source.

Spectrum Analyzer Setup

According to FCC CFR 47, Section 15.31, the EUT was tested to 25GHz for 15.247 and 40GHz for
15.407.

During the radiated emission test, the spectrum analyzer was set with the following configurations:

Frequency Range RBW Video B/W

Below 30MHz 10kHz 10kHz
30 — 1000MHz 100kHz 100kHz
Above 1000MHz 1MHz 1MHz

Test Equipment List and Details

Manufacturer Description Model Serial Number | Cal. Date
Agilent Analyzer, Spectrum E4446A US44300386 11/10/2004
ETS Antenna, Log-Periodic 3148 4-1155 12/14/2004

ETS Antenna, Biconical 3110B 9603-2315 12/14/2004

HP Amplifier, Pre 8447D 2944A10198 8/20/2005

HP Amplifier, Pre, Microwave 8449B 3147A00400 6/14/2005

A. H. Systems Antenna, Horn, DRG SAS-200/571 261 4/20/2005
Rohde & Receiver, EMI Test | .. .no0l 100044 9/20/2004
Sunol Sciences Antenna JB1 A013105-3 2/11/2005

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.
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Test Procedure

For the radiated emissions test, the PC system power cord was connected to the AC floor outlet since the
power supply used in the EUT did not provide an accessory power outlet.

Maximizing procedure was performed on the six (6) highest emissions to ensure EUT compliance is with
all installation combinations. All data was recorded in the peak detection mode. Quasi-peak readings was
performed only when an emission was found to be marginal (within -4 dBuV of specification limits), and
are distinguished with a "Qp" in the data table.

For average measurement, the spectrum analyzer was set as RBW = 1MHz, VBW = 10Hz.

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and subtracting the
Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit for Subpart C.
The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Subpart C Limit

Summary of Test Results

Environmental Conditions

Temperature: 23°C
Relative Humidity: 42%
ATM Pressure: 1018 mbar

The testing was performed by Daniel Deng & Jerry Wang on 2005-08-22.

According to the data in following tables, the EUT complied with the FCC Title 47, Part 15, Subpart C,
section 15.205, 15.207 and 15.247, and had the worst margin of:

802.11b, 15.247
-11.8 dB at 4824.00 MHz in the Vertical polarization, Low Channel
-8.5 dB at 4884.00 MHz in the Vertical polarization, Middle Channel

-11.6 dB at 7386.00MHz in the Vertical polarization, High Channel

802.11¢, 15.247
-11.3 dB at 7236.00 MHz in the Vertical polarization, Low Channel
-10.8 dB at 7326.00 MHz in the Vertical polarization, Middle Channel

-8.6 dB at 7386.00 MHz in the Vertical polarization, High Channel
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802.11a, High Band 15.247
-3.6 dB at 17235.00 MHz in the Vertical polarization, Low Channel *
-4.2 dB at 17355.00 MHz in the Vertical polarization, Middle Channel *

-3.8 dB at 17475.00 MHz in the Horizontal polarization, High Channel *

802.11a, Low Band, 15.407
-21.1 dB at 10360.00 MHz in the Vertical polarization, Low Channel
-21.8 dB at 10400.00 MHz in the Vertical polarization, Middle Channel

-21.2 dB at 10480.00 MHz in the Vertical polarization, High Channel

802.11a, Mid Band, 15.407
-14.1 dB at 10520.00 MHz in the Vertical polarization, Low Channel
-18.9 dB at 10600.00 MHz in the Vertical polarization, Middle Channel

-15.7 dB at 10640.00 MHz in the Vertical polarization, High Channel

Unwanted Emission:
-1.8 dB at 600.00MHz in the Horizontal polarization *

*: Test data are within the measurement uncertainty +4.0dB
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802.11b
Run # 1- 1 :Primary scan 1GHz -25GHz , ( Lowest channel. : 2412 MHz)
Antenna| Cable Correction
Frequency | Reading [Direction| Height| Polar | Loss loss |Amplifier|] Factor 15.247 15.247
Limit
MHz dBuV/m | Degree | Meter | H/V dB dB dB dBuV/m | (dBuV/m) | Margin [ Comments

4824.0000 41.4 90 1.2 v 32.5 3.1 34.8 42.2 54 -11.8 Ave
7236.0000 35.8 270 1.2 v 36.7 4.3 34.7 42.1 54 -11.9 Ave
4824.0000 38.3 180 1.4 h 325 3.1 34.8 39.1 54 -14.9 Ave
7236.0000 32.5 30 1.1 h 36.7 4.3 34.7 38.8 54 -15.2 Ave
7236.0000 47.9 270 1.2 v 36.7 4.3 34.7 54.2 74 -19.8 Peak
1537.0000 43.4 90 1.2 v 24.8 1.9 36.3 33.7 54 -20.3 Ave
7236.0000 45.0 30 1.1 h 36.7 4.3 34.7 51.3 74 -22.7 Peak
1537.0000 39.1 180 15 h 24.8 1.9 36.3 29.4 54 -24.6 Ave
4824.0000 46.8 90 1.2 v 32.5 3.1 34.8 47.6 74 -26.4 Peak
4824.0000 46.7 180 1.4 h 32.5 3.1 34.8 475 74 -26.5 Peak
1537.0000 55.6 90 1.2 v 24.8 1.9 36.3 45.9 74 -28.1 Peak
1537.0000 54.9 180 15 h 24.8 1.9 36.3 45.2 74 -28.8 Peak

Run # 1- 2 :Primary scan_1GHz -25GHz , ( Middle channel. : 2442 MHz)

Antenna| Cable Correction
Frequency | Reading [Direction| Height| Polar | Loss loss |Amplifier] Factor 15.247 15.247
Limit
MHz dBuV/m | Degree | Meter | H/V dB dB dB dBuV/m | (dBuV/m) | Margin [ Comments

4884.0000 44.7 180 15 v 32.5 3.1 34.8 455 54 -8.5 Ave
4884.0000 41.3 180 15 h 32.5 3.1 34.8 42.1 54 -11.9 Ave
7326.0000 32.7 270 2.4 v 36.7 4.3 34.7 39.0 54 -15.0 Ave
7326.0000 32.1 180 2.1 h 36.7 4.3 34.7 38.4 54 -15.6 Ave
7326.0000 45.3 270 2.4 v 36.7 4.3 34.7 51.7 74 -22.3 Peak
7326.0000 44.6 180 2.3 h 36.7 4.3 34.7 50.9 74 -23.1 Peak
4884.0000 49.7 180 15 v 32.5 3.1 34.8 50.5 74 -23.5 Peak
4884.0000 48.3 180 15 h 32.5 3.1 34.8 49.1 74 -24.9 Peak
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Run # 1- 3 :Primary scan 1GHz -25GHz , (Highest channel. : 2462 MHz)
Antenna| Cable Correction
Frequency | Reading [Direction| Height| Polar | Loss loss [Amplifier] Factor 15.247 15.247
Limit
MHz dBuV/m | Degree | Meter | H/V dB dB dB dBuV/m | (dBuV/m) | Margin | Comments

7386.0000 36.1 180 13 v 36.7 4.3 34.7 42.4 54 -11.6 Ave
4924.0000 415 180 1.2 v 325 3.1 34.8 42.3 54 -11.7 Ave
7386.0000 35.8 180 1.2 h 36.7 4.3 34.7 42.1 54 -11.9 Ave
4924.0000 411 180 13 h 32.5 3.1 34.8 41.9 54 -12.1 Ave
3453.3000 375 180 1.1 v 29.8 2.5 35.2 34.7 54 -19.3 Ave
7386.0000 46.3 180 13 v 36.7 4.3 34.7 52.6 74 -21.4 Peak
7386.0000 45.7 180 1.2 h 36.7 4.3 34.7 52.0 74 -22.0 Peak
3453.3000 33.1 180 1.2 h 29.8 2.5 35.2 30.3 54 -23.7 Ave
4924.0000 48.6 180 1.2 v 325 3.1 34.8 494 74 -24.6 Peak
4924.0000 48.3 180 13 h 32.5 3.1 34.8 49.1 74 -24.9 Peak
3453.3000 46.9 180 1.1 v 29.8 2.5 35.2 44.1 74 -29.9 Peak
3453.3000 45.6 180 1.2 h 29.8 2.5 35.2 42.8 74 -31.2 Peak
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802.11g (15.247)

Run #1- 1 :Primary scan 1GHz -25GHz , ( Lowest channel. : 2412 MHz)
Antenna| Cable Correction
Frequency | Reading [Direction| Height| Polar | Loss loss |Amplifier] Factor 15.247 15.247
Limit
MHz dBuV/m | Degree | Meter | H/V dB dB dB dBuV/m | (dBuV/m) | Margin [ Comments
7236.0000 36.4 180 1.3 v 36.7 4.3 34.7 42.7 54 -11.3 Ave
7236.0000 35.6 180 1.1 h 36.7 4.3 34.7 41.9 54 -12.1 Ave
7236.0000 52.3 180 1.3 v 36.7 4.3 34.7 58.6 74 -15.4 Peak
7236.0000 51.6 180 1.1 h 36.7 4.3 34.7 57.9 74 -16.1 Peak
4824.0000 32.2 180 1.2 v 325 3.1 34.8 33.0 54 -21.0 Ave
4824.0000 32.1 180 1.2 h 325 3.1 34.8 32.9 54 -21.1 Ave
1519.7000 40.1 180 1.3 v 24.8 1.9 36.3 30.4 54 -23.6 Ave
1519.7000 39.5 180 1.4 h 24.8 1.9 36.3 29.8 54 -24.2 Ave
4824.0000 44.7 180 1.2 v 325 3.1 34.8 45.5 74 -28.5 Peak
4824.0000 44,5 180 1.2 h 325 3.1 34.8 45.3 74 -28.7 Peak
1519.7000 49.6 180 1.3 v 24.8 1.9 36.3 39.9 74 -34.1 Peak
1519.7000 48.7 180 1.4 h 24.8 1.9 36.3 39.0 74 -35.0 Peak
Run # 1- 2 :Primary scan 1GHz -25GHz , ( Middle channel. : 2442 MHz)
Antenna| Cable Correction
Frequency | Reading [Direction| Height| Polar | Loss loss |Amplifier] Factor 15.247 15.247
Limit
MHz dBuV/m | Degree | Meter | H/V dB dB dB dBuV/m | (dBuV/m) | Margin [ Comments
7326.0000 36.9 180 1.4 v 36.7 4.3 34.7 43.2 54 -10.8 Ave
7326.0000 36.4 180 1.3 h 36.7 4.3 34.7 42.7 54 -11.3 Ave
7326.0000 54.7 180 1.4 v 36.7 4.3 34.7 61.0 74 -13.0 Peak
7326.0000 54.1 180 1.3 h 36.7 4.3 34.7 60.4 74 -13.6 Peak
4884.0000 31.7 180 1.5 v 325 3.1 34.8 325 54 -21.5 Ave
4884.0000 315 180 1.4 h 325 3.1 34.8 32.3 54 -21.7 Ave
1560.0000 36.7 180 1.2 v 24.8 1.9 36.3 27.0 54 -27.0 Ave
1560.0000 36.3 180 1.3 h 24.8 1.9 36.3 26.6 54 -27.4 Ave
4884.0000 45.8 180 1.5 v 325 3.1 34.8 46.6 74 -27.4 Peak
4884.0000 45.5 180 1.4 h 325 3.1 34.8 46.3 74 -27.7 Peak
1560.0000 48.9 180 1.2 v 24.8 1.9 36.3 39.2 74 -34.8 Peak
1560.0000 48.2 180 1.3 h 24.8 1.9 36.3 38.5 74 -35.5 Peak
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Run # 1- 3 :Primary scan 1GHz -25GHz , (Highest channel. : 2462 MHz)
Antenna| Cable Correction
Frequency | Reading [Direction| Height| Polar | Loss loss [Amplifier] Factor 15.247 15.247
Limit
MHz dBuV/m | Degree | Meter | H/V dB dB dB dBuV/m | (dBuV/m) | Margin | Comments

7386.0000 39.1 270 1.6 v 36.7 4.3 34.7 454 54 -8.6 Ave
7386.0000 38.3 270 14 h 36.7 4.3 34.7 44.6 54 -9.4 Ave
7386.0000 58.1 270 1.6 v 36.7 4.3 34.7 64.4 74 -9.6 Peak
7386.0000 57.6 270 14 h 36.7 4.3 34.7 63.9 74 -10.1 Peak
4924.0000 31.3 180 1.3 v 325 3.1 34.8 321 54 -21.9 Ave
4924.0000 31.2 180 13 h 325 3.1 34.8 32.0 54 -22.0 Ave
3469.0000 33.1 180 14 v 29.8 2.5 35.2 30.3 54 -23.7 Ave
3469.0000 32.9 180 1.3 h 29.8 2.5 35.2 30.1 54 -23.9 Ave
4924.0000 44.3 180 13 v 325 3.1 34.8 45.1 74 -28.9 Peak
4924.0000 441 180 13 h 32.5 3.1 34.8 44.9 74 -29.1 Peak
3469.0000 47.2 30 14 v 29.8 2.5 35.2 44.4 74 -29.6 Peak
3469.0000 46.8 180 13 h 29.8 2.5 35.2 44.0 74 -30.0 Peak
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802.11a High band, 5725-5850MHZ (15.247)

Run #1- 1 :Primary scan 1GHz -40GHz , ( Lowest channel. : 5745 MHz)
Antenna | Cable Correction
Frequency | Reading | Direction | Height | Polar Loss loss | Amplifier Factor 15.247 | 15.247
Limit
MHz dBuV/m | Degree | Meter | H/V dB dB dB dBuV/m [ (dBuV/m) | Margin | Comments
17235.0000 | 30.7 180 1.0 v 43.6 7.1 31.0 50.4 54 -3.6 Ave
17235.0000 | 30.5 180 1.2 h 43.6 7.1 31.0 50.2 54 -3.8 Ave
11490.0000 | 37.6 180 1.0 v 39.3 5.6 33.0 495 54 -4.5 Ave
11490.0000 | 36.5 180 1.2 h 39.3 5.6 33.0 48.4 54 -5.6 Ave
17235.0000 | 444 180 1.0 v 43.6 7.1 31.0 64.2 74 -9.8 Peak
17235.0000 | 43.8 180 1.2 h 43.6 7.1 31.0 63.5 74 -10.5 Peak
11490.0000 | 51.0 180 1.0 v 39.3 5.6 33.0 62.9 74 -11.2 Peak
11490.0000 | 49.6 180 1.2 h 39.3 5.6 33.0 61.5 74 -12.5 Peak
1520.0000 43.3 180 1.1 v 24.8 1.9 36.3 33.7 54 -20.4 Ave
1520.0000 38.9 180 1.2 h 24.8 1.9 36.3 29.2 54 -24.8 Ave
1520.0000 50.4 180 1.1 v 24.8 1.9 36.3 40.7 74 -33.3 Peak
1520.0000 48.8 180 1.2 h 24.8 1.9 36.3 39.1 74 -34.9 Peak
Run # 1- 2 :Primary scan 1GHz -40GHz , ( Middle channel. : 5785 MHz)
Antenna | Cable Correction
Frequency | Reading | Direction | Height | Polar Loss loss | Amplifier Factor 15.247 | 15.247
Limit
MHz dBuV/m | Degree | Meter | H/V dB dB dB dBuV/m [ (dBuV/m) | Margin | Comments

17355.0000 | 30.1 90 1.4 v 43.6 7.1 31.0 49.8 54 -4.2 Ave
17355.0000 | 30.0 180 1.2 h 43.6 7.1 31.0 49.7 54 -4.3 Ave
11570.0000 | 35.5 180 1.1 v 39.5 5.4 32.2 48.3 54 -5.7 Ave
11570.0000 | 31.3 180 1.4 h 39.5 5.4 32.2 44.1 54 -9.9 Ave
17355.0000 | 43.2 90 1.4 v 43.6 7.1 31.0 62.9 74 -11.1 Peak
17355.0000 | 43.0 180 1.2 h 43.6 7.1 31.0 62.7 74 -11.3 Peak
11570.0000 | 49.7 180 1.1 v 39.5 5.4 32.2 62.5 74 -11.5 Peak
11570.0000 | 45.2 180 1.4 h 39.5 54 32.2 58.0 74 -16.0 Peak
1520.1000 39.2 180 1.5 v 24.8 1.9 36.3 29.5 54 -24.5 Ave
1520.1000 36.7 180 1.4 h 24.8 1.9 36.3 27.0 54 -27.0 Ave
1520.1000 49.8 180 15 v 24.8 1.9 36.3 40.1 74 -33.9 Peak
1520.1000 47.7 90 1.4 h 24.8 1.9 36.3 38.0 74 -36.0 Peak
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Run # 1- 3 :Primary scan 1GHz -40GHz , (Highest channel. : 5825 MHz)
Antenna | Cable Correction
Frequency | Reading | Direction | Height [ Polar Loss loss | Amplifier Factor 15.247 | 15.247
Limit
MHz dBuV/m | Degree | Meter | H/V dB dB dB dBuV/m [ (dBuV/m) | Margin | Comments

17475.0000 | 30.5 30 1.1 h 43.6 7.1 31.0 50.2 54 -3.8 Ave
17475.0000 | 30.2 90 1.2 v 43.6 7.1 31.0 49.9 54 -4.1 Ave
11650.0000 | 33.9 0 1.1 v 39.5 5.4 32.2 46.6 54 -14 Ave
11650.0000 | 31.1 270 14 h 39.5 5.4 32.2 43.9 54 -10.1 Ave
17475.0000 | 43.9 30 1.1 h 43.6 7.1 31.0 63.6 74 -10.4 Peak
17475.0000 | 435 90 1.2 v 43.6 7.1 31.0 63.2 74 -10.8 Peak
11650.0000 | 48.2 0 1.1 v 39.5 5.4 32.2 60.9 74 -13.1 Peak
11650.0000 | 44.0 270 14 h 39.5 5.4 32.2 56.7 74 -17.3 Peak
1520.3000 35.7 270 1.2 h 24.8 1.9 36.3 26.0 54 -28.0 Ave
1520.3000 35.2 150 14 v 24.8 1.9 36.3 25.5 54 -28.5 Ave
1520.3000 49.2 150 14 v 24.8 1.9 36.3 39.5 74 -34.5 Peak
1520.3000 479 270 1.2 h 24.8 1.9 36.3 38.2 74 -35.8 Peak
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802.11a, Low Band, 5150-5250 MHZ (15.407)

Run#1-1 :Primary scan 1GHz -40GHz , ( Lowest channel. : 5180 MHz)
Antenna | Cable Correction
Frequency | Reading | Direction | Height | Polar Loss loss | Amplifier Factor 15.407 15.407
Limit
MHz dBuV/m | Degree | Meter | H/V dB dB dB dBuV/m | (dBuV/m) | Margin | Comments
10360.0000 | 37.6 180 1.3 v 38.0 5.4 33.8 47.2 68.3 -21.1 Ave
15540.0000 | 31.1 180 1.2 v 40.4 7.0 31.8 46.6 68.3 -21.7 Ave
10360.0000 | 36.9 180 1.4 h 38.0 5.4 33.8 46.5 68.3 -21.8 Ave
15540.0000 | 31.0 180 1.3 h 40.4 7.0 31.8 46.5 68.3 -21.8 Ave
10360.0000 | 52.3 180 1.3 v 38.0 5.4 33.8 61.9 88.3 -26.4 Peak
10360.0000 | 51.9 180 1.4 h 38.0 5.4 33.8 61.5 88.3 -26.8 Peak
15540.0000 | 435 180 1.2 % 40.4 7.0 31.8 59.0 88.3 -29.3 Peak
15540.0000 | 42.8 180 1.3 h 40.4 7.0 31.8 58.3 88.3 -30.0 Peak
Run # 1- 2 :Primary scan 1GHz -40GHz , ( Middle channel. : 5200MHz)
Antenna | Cable Correction
Frequency | Reading | Direction | Height | Polar Loss loss | Amplifier Factor 15.407 15.407
Limit
MHz dBuV/m | Degree | Meter | H/V dB dB dB dBuV/m | (dBuV/m) | Margin | Comments
10400.0000 | 36.9 180 1.0 % 38.0 5.4 33.8 46.5 68.3 -21.8 Ave
10400.0000 | 36.4 180 1.2 h 38.0 5.4 33.8 46.0 68.3 -22.3 Ave
15600.0000 | 30.5 180 1.3 v 40.4 7.0 31.8 46.0 68.3 -22.3 Ave
15600.0000 | 30.3 180 1.1 h 40.4 7.0 31.8 45.8 68.3 -22.5 Ave
10400.0000 | 51.6 180 1.0 v 38.0 5.4 33.8 61.2 88.3 -27.1 Peak
10400.0000 | 51.2 180 1.2 h 38.0 5.4 33.8 60.8 88.3 -27.5 Peak
15600.0000 | 41.7 180 1.3 % 40.4 7.0 31.8 57.2 88.3 -31.1 Peak
15600.0000 | 41.3 180 1.1 h 40.4 7.0 31.8 56.8 88.3 -31.5 Peak
Run # 1- 3 :Primary scan 1GHz -40GHz, (Highest channel. : 5240 MHz)
Antenna | Cable Correction
Frequency | Reading | Direction | Height | Polar Loss loss | Amplifier Factor 15.407 15.407
Limit
MHz dBuV/m | Degree | Meter | H/V dB dB dB dBuV/m | (dBuV/m) | Margin | Comments
10480.0000 | 375 180 1.2 % 38.0 5.4 33.8 47.1 68.3 -21.2 Ave
15720.0000 | 315 180 1.1 v 40.4 7.0 31.8 47.0 68.3 -21.3 Ave
15720.0000 | 31.2 180 1.2 h 40.4 7.0 31.8 46.7 68.3 -21.6 Ave
10480.0000 | 36.9 180 1.3 h 38.0 5.4 33.8 46.5 68.3 -21.8 Ave
10480.0000 | 52.1 180 1.2 % 38.0 5.4 33.8 61.7 88.3 -26.6 Peak
10480.0000 | 51.9 180 1.3 h 38.0 5.4 33.8 61.5 88.3 -26.8 Peak
15720.0000 | 44.1 180 1.1 v 40.4 7.0 31.8 59.6 88.3 -28.7 Peak
15720.0000 | 435 180 1.2 h 40.4 7.0 31.8 59.0 88.3 -29.3 Peak

Report # R0508183Rpt-a

Page 21 of 100

FCC Part 15.247 & 15.407 Test Report




Aruba Networks

FCC ID: Q9DAPG5

802.11a, Mid Band, 5250-5350 MHZ (15.407)

Run#1- 1 :Primary scan 1GHz -40GHz , ( Lowest channel. : 5260 MHz)
Antenna | Cable Correction
Frequency | Reading | Direction | Height | Polar Loss loss | Amplifier Factor 15.407 | 15.407
Limit
MHz dBuV/m | Degree | Meter | H/V dB dB dB dBuV/m [ (dBuV/m) | Margin | Comments
10520.0000 | 43.2 180 1.4 v 38.7 5.4 33.2 54.2 68.3 -14.1 Ave
10520.0000 | 42.3 180 1.3 h 38.7 5.4 33.2 53.3 68.3 -15.0 Ave
10520.0000 58.4 180 1.4 v 38.7 5.4 33.2 69.4 88.3 -18.9 Peak
10520.0000 57.6 180 1.3 h 38.7 5.4 33.2 68.6 88.3 -19.7 Peak
15780.0000 32.6 90 1.2 v 40.4 7.0 31.8 48.1 68.3 -20.2 Ave
15780.0000 32.2 0 1.2 h 40.4 7.0 31.8 47.7 68.3 -20.6 Ave
15780.0000 | 46.5 90 1.2 v 40.4 7.0 31.8 62.0 88.3 -26.3 Peak
15780.0000 | 45.9 0 1.1 h 40.4 7.0 31.8 61.4 88.3 -26.9 Peak
Run # 1- 2 :Primary scan 1GHz -40GHz , ( Middle channel. : 5300 MHz)
Antenna | Cable Correction
Frequency | Reading | Direction | Height | Polar Loss loss | Amplifier Factor 15.407 | 15.407
Limit
MHz dBuV/m | Degree | Meter | H/V dB dB dB dBuV/m [ (dBuV/m) | Margin | Comments
10600.0000 38.4 180 1.3 v 38.7 5.4 33.2 49.4 68.3 -18.9 Ave
10600.0000 38.2 180 1.4 h 38.7 5.4 33.2 49.2 68.3 -19.1 Ave
15900.0000 31.3 180 1.3 v 40.4 7.0 31.8 46.8 68.3 -21.5 Ave
15900.0000 31.0 180 1.2 h 40.4 7.0 31.8 46.5 68.3 -21.8 Ave
10600.0000 53.3 180 1.3 v 38.7 5.4 33.2 64.3 88.3 -24.0 Peak
10600.0000 53.2 180 1.4 h 38.7 5.4 33.2 64.2 88.3 -24.1 Peak
15900.0000 | 43.2 180 1.3 v 40.4 7.0 31.8 58.7 88.3 -29.6 Peak
15900.0000 | 43.1 180 1.2 h 40.4 7.0 31.8 58.6 88.3 -29.7 Peak
Run # 1- 3 :Primary scan 1GHz -40GHz , ( Highest channel. : 5320 MHz)
Antenna | Cable Correction
Frequency | Reading | Direction | Height | Polar Loss loss | Amplifier Factor 15.407 | 15.407
Limit
MHz dBuV/m | Degree | Meter | H/V dB dB dB dBuV/m [ (dBuV/m) | Margin | Comments
10640.0000 | 416 180 1.2 v 38.7 5.4 33.2 52.6 68.3 -15.7 Ave
10640.0000 | 415 180 1.3 h 38.7 5.4 33.2 52.5 68.3 -15.8 Ave
15960.0000 32.3 90 1.3 v 40.4 7.0 31.8 47.8 68.3 -20.5 Ave
15960.0000 31.9 90 1.2 h 40.4 7.0 31.8 47.4 68.3 -20.9 Ave
10640.0000 55.8 180 1.2 v 38.7 5.4 33.2 66.8 88.3 -21.5 Peak
10640.0000 55.6 180 1.3 h 38.7 5.4 33.2 66.6 88.3 -21.7 Peak
15960.0000 | 45.7 90 1.3 v 40.4 7.0 31.8 61.2 88.3 -27.1 Peak
15960.0000 | 45.1 90 1.2 h 40.4 7.0 31.8 60.6 88.3 -27.7 Peak
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Unwanted Emission

Antenna | Cable Correction

Frequency | Reading | Direction | Height | Polar Loss loss | Amplifer Factor FCCB FCCB
MHz dBuV Degree | Meter | H/V dB dB dB dBuV/m Limit(dBuV/m) | Margin(dB)
600 47.9 200 1 H 19.5 5.4 28.6 44.2 46 -1.8
640 45.8 180 1.2 \Y 20 5.7 28.4 43.1 46 -2.9
600 46.6 200 1 H 19.5 5.4 28.6 42.9 46 -3.1
600 43.54 300 1.2 \ 19.5 5.4 28.6 39.84 46 -6.2
720 39.6 200 1.2 \Y 20.8 6 28.2 38.2 46 -7.8
480 41.3 200 1.2 \ 18 4.8 28.6 35.5 46 -10.5
125 43.4 100 1.2 \ 14.5 2.3 28.2 32 435 -11.5
75 46.3 200 1.2 \Y 8.6 1.8 28.4 28.3 40 -11.7
720 35.2 180 1.5 H 20.8 6 28.2 33.8 46 -12.2
240 44.7 300 1.5 H 12.3 3.3 275 32.8 46 -13.2
150 42.7 200 1.2 \Y 13 2.5 28 30.2 435 -13.3
320 41.8 200 1.6 H 14.5 3.8 275 32.6 46 -13.4
240 44.3 180 1.2 \ 12.3 3.3 275 324 46 -13.6
480 37.96 200 1.5 H 18 4.8 28.6 32.16 46 -13.8
400 39.2 200 1.2 \Y 16.2 4.6 28.1 31.9 46 -14.1
250 43.2 200 1 H 12.4 3.4 27.4 31.6 46 -14.4
225 43.2 200 1.2 \ 11.8 3.1 27.6 30.5 46 -15.5
400 37.8 180 1.5 H 16.2 4.6 28.1 30.5 46 -15.5
375 37.2 180 1.2 \Y 15.9 4.1 27.9 29.3 46 -16.7
125 38.2 200 1.2 H 14.5 2.3 28.2 26.8 435 -16.7
160 38.5 180 1.5 H 12.7 2.5 28 25.7 435 -17.8
160 38.2 180 1.2 \Y 12.7 2.5 28 254 435 -18.1
320 36.2 200 1.2 \ 14.5 3.8 275 27 46 -19.0
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§15.207(a) - CONDUCTED EMISSIONS

Measurement Uncertainty

All measurements involve certain levels of uncertainties. The factors contributing to uncertainties are
spectrum analyzer, cable loss, and LISN.

Based on NIS 81, The Treatment of Uncertainty in EMC Measurements, the best estimate of the
uncertainty of any conducted emissions measurement at BACL is +2.4 dB.
EUT Setup

The measurement was performed in the shield room, using the same setup per ANSI C63.4-2003
measurement procedure. The specification used was FCC 15 Subpart B limits.

The spacing between the peripherals was 10 centimeters.
External 1/0O cables were draped along the edge of the test table and bundled when necessary.

The notebook PC was connected with 120Vac/60Hz power source.

Receiver Setup

The EMI test receiver was set to investigate the spectrum from 150 kHz to 30Mhz.

Test Equipment List and Details

Manufacturer Description Model Serial Number Cal. Date
Rohde & e
Artificial LISN ESH2-75 871884/039 2004-08-16
Schwarz
Rohde & i
EMI Test Receiver ESCS30 100176 2004-09-15
Schwarz

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

Test Procedure

During the conducted emission test, the power cord of the host system was connected to the auxiliary
outlet of the first LISN.

Maximizing procedure was performed on the six (6) highest emissions of each modes tested to ensure EUT
is compliant with all installation combination.

All data was recorded in the peak detection mode. Quasi-peak readings were only performed when an
emission was found to be marginal (within -4 dB of specification limits). Quasi-peak readings are
distinguished with a "Qp".

Report # R0508183Rpt-a Page 24 of 100 FCC Part 15.247 & 15.407 Test Report




Aruba Networks

FCC ID: Q9DAPG5

Summary of Test Results

According to the data in following table, the EUT complies with the FCC Conducted margin for a Class B

device, with the worst margin reading of:

-8.0 dB at 0.150 MHz in the Neutral conductor mode

Conducted Emissions Test Data

Environmental Conditions

Temperature: 23°C
Relative Humidity: 42%
ATM Pressure: 1018 mbar

The testing was performed by Daniel Deng on 2005-08-24.

LINE CONDUCTED EMISSIONS FCC PART 15 CLASS B
Frequency Amplitude Detector Phase Limit Margin
MHz dBuVv Qp/Ave/Peak Line/Neutral dBuVv dB
0.150 48.0 Ave Neutral 56.00 -8.0
0.150 56.4 QP Line 66.00 -9.6
0.200 53.9 QP Neutral 63.61 -9.7
0.200 53.7 QP Line 63.61 -9.9
0.250 50.8 QP Line 61.76 -11.0
0.150 45.0 Ave Line 56.00 -11.0
0.250 49.7 QP Neutral 61.76 -12.1
0.150 53.7 QP Neutral 66.00 -12.3
0.200 40.9 Ave Neutral 53.61 -12.7
0.200 39.7 Ave Line 53.61 -13.9
0.250 37.9 Ave Line 51.76 -13.9
0.250 37.6 Ave Neutral 51.76 -14.2

Plot of Conducted Emissions Test Data

Plot(s) of Conducted Emissions Test Data is presented hereinafter as reference.
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FCC ID: Q9DAP65

Hay Area Compliance Laboratory Carp

Class B
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Bay Area Compliance Laboratory Corp 24, Aug 95 i 32

Class B

EUT: aP

Manur: AFubes Nirelsaa

Op Cona: Normal

Dpearator: Omnisl

Comisahk: H

LZ0VALC

Bcan Settinges (3 Aanges)
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§2.1051 - SPURIOUS EMISSIONS AT ANTENNA TERMINALS

Standard Applicable

Requirements: CFR 47, § 2.1051.

The spectrum was to be investigated to the tenth harmonics of the highest fundamental frequency as
specified in § 2.1057.

Measurement Procedure

The RF output of the EUT was connected to a spectrum analyzer through appropriate attenuation. The
resolution bandwidth of the spectrum analyzer was set at 100 kHz. Sufficient scans were taken to show any
out of band emissions up to 10™ harmonic.

Equipment Lists

Manufacturer Description Model Serial Number Cal. Date
Agilent Spectrum Analyzer E4446A US44300386 2004-11-10

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

Measurement Result

Environmental Conditions

Temperature: 23°C
Relative Humidity: 45%
ATM Pressure: 1015 mbar

The testing was performed by Daniel Deng on 2005-07-07.

Please refer to following pages for plots of spurious emission.
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802.11b (15.247)

Low Channel

= Agilent | Marker

| Select Marker
1 2 3 4

Normal

Delta
Marker a
-49.4p0000 MHz Delta Pair
Leav |-53.65 dB Ref(Tracklng Refé)

Span Pair
M|Soan  Center

off

More
1of 2

File Operation Status, A:\21.GIF file saved

= Agilent

:Marker
12.500000000 GHz Delta Pair

|r||_53.12 dBm Ref(Tracking Ref;
1

MP_ Span Pair

TN T .
T g e A
ki '.._,-_,,.-.'."A_.-,_.Juwl.,.,a,n.._,-,\ TRRT W,.‘_\m'l..'_.».'uj hn-_,i“ T g, S ey e | 5 pan Center

#Res BH 1 JBH 160 kHz
File Operation Status, A:A11.GIF file saved
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£ Agilent I File

Catalogr
Saver
Load»
Marker
24.350000000 GHz
Deleter
~70.58 dBm )
L]'y"'""h--..r'“"'IL“"-'\r.-r.;,w"“"vL.||+-'"+"‘...‘v""""l.a,r‘-:-'q_.‘..a-'-1.-f-.;“~,-:"""t-.t-'"‘w-#'"""J"-"""l"'"'f"»-*-“"m"k"‘r e Copyr
Rename»
More
1of 2

File Operation Status, A:\12.GIF file saved

Mid Channel

< Agilent | Marker

| Select Marker
3

Normal

Delta
Marker a

~82.333334 MHz Delta Pai
-G5.70 dB Ref(Tracklng Refé)

Span Pair
Span Center
£ |

T ,
FTun JURTRCY. | RURRTL VI TR WYY T TRV SO BT U TVRV g 0ff

File Operation Status, A:\22.GIF file saved
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Agilent | Peak Search
. Next Peak
Next Pk Right
Next Pk Left
Marker
12.688000000 GHz

]—54.35 dBm Min Search
| -
T

s, "
VL WP

PPl Pk-Pk Search
L k|

"r\-.F-...,-.r\"!\"""-JN_u-,'.

Mkr > CF

More
1of 2

| Peak Search

Next Peak
Next Pk Right

Next Pk Left
Marker

24.200000000 GHz Min Search
-78.33 dBm .

N
| o b | e . e, A P e
ol P My ﬁ-,‘,.,-'.-f} Ly, Mo et GTDELN g DTS Pk-Pk Search

Nk_.n’""\lrv J-'AL"N'!

Mkr 3 CF.

More
1of 2
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High Channel

Agilent | Marker

a Mkrl -18@3

| Select Marker
3

Normal

Delta
Marker a

-102.916667 MHz Delta Pair
-54.46 dB Ref(Trackmg Refé)

T Span Pair
v Span Center

il
I‘ M

H
W

i ’,-.-‘.b,f,»,-..,ﬂ}.\hb_.-.,."\., LHi..\.-._.,.a,’h-H\.',._»-,{...__-_v*.‘.”'p".‘.. o P A At b s

Off

More
1of 2

Bad. missing, or unformatted disk

Agilent | Peak Search

Next Peak
Next Pk Right

| Next Pk Left

Marker

Min Search

A EEIWIRTLINEEY  Pk-Pk Search

'u1;-)!J'""""‘J"\n__.-,.,.,.-..r‘h,.\\\J...-#I""'I'.“"“-"'”'u
Mkr > CF

More
"’ e i 1of 2

File Operation Status, A:\31.GIF file saved
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£ Agilent | Trace

#Atten

Clear Write

Max Hold
Marker
24.120000000 GHz Min Hold
-70.24 dBm
..-'v"l-.-,«.v‘.-tn.J,-J‘L*'-"'M-.-"'I'"""-\.0-r'--.n,\~“'P'J""»_."r"'f‘».l.,"Iu'.'4lq-bf-'11,-{\-f..-d\-.-q‘l,-\k'll."' it ¥ View
Blank

File Operation Status, A:\32.GIF file saved

802.11g (15.247)

Low Channel

T file

Catalogr
Saver
Load»
Marker a
-1.803100000 GHz
Deleter
-63.52 dB
. Copyr
@
.Jill. IHII‘ ll.l " ” 4"“". —
Lt gk B egvesgtesdysoti, phsion o st st Renamer
More
1of 2

F on Status, A:\1.GIF file saved
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= Agilent | Peak Search

#htten 14 dB dB Next Peak
Next Pk Right

Next Pk Left

Marker
2.688000000 GHz

Min Search

) Pk-Pk Search
r| -"'}u‘"““ b, At ] |l
'L-'l.u,' '--"».,U‘.wh-.‘-.:.,‘. e .a,...,.,».‘-q-""“"‘\"--aj‘--’"’ et gy 1 “w._ﬁ___.-.-..-"v |

Mkr > CF

More
# 10 #\BH z sep 1 11 pt Lof 2

Copyright 2000-2004 Agilent Technologies

3]

£ Agilent | Peak Search

Next Peak
Next Pk Right
Next Pk Left
Marker
12.850000000 GHz Min Search
-71.20 dBm

Pk-Pk Search

by whe | g " Firs b
.r-"“r‘f‘-w’" RN  e Moy, et el B
P, Wt T

Mkr 3 CF.

More
#Res BH 16 WUBH 106 cep 1 i pt L of 2

File Operation Status, A:\12.GIF file saved
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Mid Channel

Agilent | Marker

a Mkrl

3
Normal
Delta
Marker a
-74.100000 MHz ) Dekl_ta FF:aiFr
5386 dB ot |0 FeD

| Span Pair
ﬁd || Span Center

Next Pk Right

Next Pk Left
Marker

:2.500000000 GHz ,

3—52.16 4B Min Search

Ll
-

Pk-Pk Search
" JJM-«';,.

oyt O —

Mkr > CF

More
+UBH Lof 2

File Operation Status, A:\23.GIF file saved
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Agilent

Marker

12.200000000 GHz
-71.93 dBm

P
P AW

High Channel

Agilent

Marker a

M, b P
MW Rl “"*\In"'\"m‘-“"‘"\-:ﬂ*’"'J-,J"‘rﬁ}-,'{.'-.-.

[P ."L'ﬁ |
b A
- Pt el !
. A

#BH

File Operation Status, A:\13.GIF file saved

a Mkrl -12

-123.500000 MHz
-60.17 dB

|
I,
_.H_.l.0;J'yh\u\--v'-'-\.-\-'*"-""l nt

Tun

SHp

#

ld

File Operation Status. A:\21

Py
LA

T A i
LI ST PT T) N e s [T L T

#\UBH z
.GIF file saved

| Marker

Select Marker
1 2 3 4
Normal

Delta

Delta Pair
{Tracking Ref)
Ref a
Span Pair

Span Center
Off

More

1 of 2

| Marker

Select Marker
1 2 3 4
Normal

Delta

Delta Pair
{Tracking Ref)
Ref a
Span Pair

Span Center
Off

More

1 of 2
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= Agilent

14q

Marker
2.688000000 GHz

3 Agilent

Marker
24.950000000 GHz
-62.45 dBm

%, ‘”‘Ir'#p. "

) W #\B

o, 1 T
Ll "l.rf-,.u._.-.ﬂ.“"}""\.y"\ !

o
o

L e T
"‘»«"p\'f"" it i fr

File Operation Status, A:\12.GIF file saved

| Marker

Select Marker
3

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair

Span Center

Off

More
1of 2

Clear Write

Max Hold

Min Hold

View

Blank
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802.11a High Band (15.247):

Low Channel

Agilent | Marker

. | Select Marker
1 2 3 4
Normal
Delta
Marker a
-507.450000 MHz Delta Pair
{Tracking Ref)
54,60 dB " 2
Span Pair
Span Center
.,.,"--v&.-«-\».-.L.a.‘..,.14,'.."-|'Hv"'-"'\u\-\~.--_-!...b-*J'-"""*"""'“l'""I"\“-""'l"""‘I-\'».h.h.—"‘"“"‘w"mlwv'l
Off
More
1of2

| Peak Search

Next Peak

Mext Pk Right

Next Pk Left

6.107000000 GHz N Searen
-61.07 dBm i >eare

I Pk-Pk Search

'I\]ll
R AR ottt "
PP T e rfvidy A g
Wy e, ™ LR oo T - — Py "‘-—in,‘_

Mkr » CF

More
|1 #/BH 100 kHz Sweep 15 Lof 2

File Operation Status, A:\22.GIF file saved
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FCC ID: Q9DAPG5

#Atten

11.500000000 GHz
-49.21 dBm

o
¥

#VEM

on Status, A:\12.GIF

| L | L L e g, I '
| (.1"41_.“.“'" TN WA g s A M Y

| Marker

Select Marker
1 2 3 4
Normal

Delta

Delta Pair
{Tracking Ref)
Ref A
Span Pair

Span Center
Off

More

1of 2

#Atten 6 dB

Marker
37.020080000 GHz
-63.54 dBm

"..a‘i'!..u; N
ey |
1\'n\'..,ir'q,a“.-‘.-p,a,,,.l Lo ppittprbrienntt

File Operation Status, A:\13.GIF file saved

| Marker

Select Marker

Normal

i

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1 of 2
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Mid Channel

Agilent

& Mkrl

Marker a
-517.400000 MHz

il‘
AR

o

i
ol 2 el
A e '*"'"“'—-'w.,hahu.-r'\"""N'H

4 |

Mgl |
L

R TN NPT Y PR Y P

Wi

BH #\B b

- Agilent

Marker
6.100000008 GHz
-61.82 dBm

l"“"“l.-.]‘

| \
I[kh.r'n.u"ﬂ‘“""“"\.'-.t'p.,,.u“,hw.m

T Ay
. '\'f-—-ﬂ#‘lb i ,',‘\.ﬂ."h RN

|\._,_J\-‘-“-’\l,,“_

1'#lb'u,\.-tx.-«“‘""'ﬁ'

| Marker

Select Marker
3

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair

Span Center

Off

More
1of 2

e Operation Status, A:\11.GIF file saved

| Marker

Delta Pair
{Tracking Ref)
Ref A

Span Pair

Span Center
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. Agilent

Marker
11.580000000 GHz

-50.13 dBm '

Il d i
Hie, | by ity M,
N WAL TIRAVEE St gt W "\"“"‘-“tul“-'i.'?"-.v‘w

B 1 +UEBM

Agilent
1

Marker
36.990000000 GHz
-64.57 dBm

a]al AWNTHA

| .
KPR YU o W

,,.'m,,*_a"'._._. (r"f'wJ...,.J, A

File Operation Status. A:\24.GIF file saved

s

ey P
P i itk

gt """«-,-.,—1'-"'1‘ s

e Operation Status, A:\34.GIF file saved

| Peak Search

Next Peak

Mkrl 11.5

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

I
™

Mkr 3 CF

More
1of2

| Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
{Tracking Ref)

; Ref A
. .
A Span Pair
Center

WAy W

Span

Off

More
1of 2
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High Channel:

3 Agilent | Marker

& Mkrl

| Select Marker
3

Normal

Delta
Marker a

~477.600000 Mz Delta Pair
-51.45 dB Ref(Trackmg Refé)

Span Pair
Span Center

“wl

. e -v““ Mo l' 1
e o MR P B gl i
L b Mt LA o B T e Lo

Off

More
1of 2

= Agilent | Marker

Select Marker
1 2 3 4
Normal
Delta
Marker
6.060000000 GHz . Dekl_ta I:F:a:ct;
FacKin =]
Lofv |-61.53 dBm Rof s
T
! I' I Span Pair
il Iﬁ"‘-.l,l Span Center
1h4ll.|'I,‘-uIn\.r1|'J'-"u\-._;wm‘"~ ,-,lli-,n-“l"“""‘-'» “__'_‘I_h,,\h“w“ jpeer "
¥ h‘k\._.?‘-ﬁ'rl Y bt Pk g
Off
More
WBH - 15 - 1L 3if 2

File Operation Status, A:\31.GIF file saved
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- Agilent

Marker

11.650000000 GHz

-54.68 dBm

Marker
37.220000000 G
-63.87 dBm

File Operation Status, A:\33.GIF

. i
o *,.,.-.-.,";k,-'-"-‘~1..~__,..,,.,.,uu--' b i,

Hz

1
el

N

F,J.r\l.,-.v

"'H"'f‘:"-.l-m‘ »

oot " A e

,*.-.,n.u*'” Yy e

e Al

b, L
1v.--'Fr.-«-.»-\-‘.-l\‘..w-.-,y-iy_wp.ﬂ b

#Il.lI El “ l
file saved

Pk-Pk Search

| Peak Search

Next Peak
Mext Pk Right
Next Pk Left

Min Search

Mkr » CF

More
1of 2

| Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A
Span Pair

Span Center

Off

More
1of 2
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802.11a Low Band (15.407)

Low Channel

2 Agilent | Display

Full Screen

Display Line
—-27.80 dBm
On Off

Display Line
|-27.00 dBm

Limits»

1 —
m L Active Fctn
| Bl Position»

PP vy TP T e
e ekt Center

Titler

Preferences:

#Res BH 1 WUBH 1 MHz 1 pt

Copyright 2000-2004 Agilent Technologies

Agilent | Display

Full Screen

Display Line
-27.89 dBm
On Off

Display Line
-27.80 dBm ‘

Limits»

Active Fctn
Position»
Center

Titler

Preferences:

#JBH 1 MHz

File Operation Status, A:\L.GIF file saved
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3 Agilent | Display

Full Screen

Display Line
—-27.88 dBm
On 0ff

Display Line
-27.00 dBm

Limits»

At

Ir*\.,—r

Active Fctn
Positionr
Center

P
Y WA " ..
LR L i Al

Title»

Preferences:

WBH 1 MHz 5 (601 p

File Operation Status, A:A2.GIF file saved

Mid Channel

| Display

Full Screen

Display Line
—-27.08 dBm
On 0ff

Display Line H

|-27.00 dBm—qi Limits»

i, Active Fctn
it o Position»

..-.\-.#’-‘-""J*"*\-a..,hu_',,n.-" evan imfl
Center

ey
A A e IR R

Title»

Preferences»

WEBH 1 Miz 5 (601 p

e Operation Status, A:N22.G6IF file saved
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| Display

Full Screen

Display Line
-27.0@ dBm
On Off

f

Limits»

s T T L W A Py W ! it " HCtI ye FCtn
ot My e e i v Position»
Center

Titler

Preferences
#YBH 1 MHz

Display Line
—-27.80 dBm
On Off

Display Line

-27.00 dBm

Limits»

Fadh, Active Fctn
Position»
Center

Titler

Preferences:

#UBH 1 MHz

File Operation Status, A:\3.GIF file saved
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High Channel
Agilent | Display

#Atten ; 3.890 d Full Screen

Display Line
-27.80 dBm
On Off

Limits»

Active Fcth
Position*
Center

Y
[N SN A R I AR Y DLl

Titler

Preferences

BH 1 MHz #UBK 1 MHz

File Operation Status. A:%\21.GIF file saved

3 Agilent | Display

Full Screen

Display Line
—-27.88 dBm
(On 0ff

Limits»

Active Fcth
Position*
Center

L I TTY N VP

Title»

K . Preferences
K1 MHz #YBH 1 MHz : ]

File Operation Status. A:\33.GIF file saved
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Adgilent

Display Line
-27.00 dBm

polt,
1 'p\,».l‘nr_n,.l § ”J
v At sy

#VBH 1 MHz

802.11a Mid Band (15.407)

Low Channel

Agilent

#Htten

#UBH 1 MHz

File Operation Status. A:%\23.GIF file saved

File Operation Status, A:\21.GIF file deleted

| Display

Full Screen

Display Line
-27.0@ dBm
On Off

Limits»

Active Fcth
Position»
Center

Titler

Preferences

| Display

Full Screen

Display Line
-27.80 dBm
On Off

Limits»

Active Fctn
Position»
Center

Titler

Preferences:
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| Display

Full Screen

Agilent

Display Line
-27.80 dBm
On Off

Limits»

)| Active Fctn
Position*
Center

Titler

Preferences

#VBH 1 MHz

Display Line
—-27.80 dBm
On Off

1

T iy Limits»
N e

1 R Active Fctn
padiie Mol Position®
Center

Titler

Preferences:
#JBH 1 MHz

File Operation Status, A:\23.GIF file saved
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Mid Channel

Agilent

Display Line
-27.00 dBm

= Agilent

e e eta o Sy

Pt Tkl

#VBH 1 MHz

e Operation Status, A:\11.GIF file saved

A Al
il A

#VBH 1 MHz

File Operation Status. A:\12.GIF file saved

| Display

Full Screen

Display Line
-27.80 dBm
On Off

Limits»

Active Fcth
Position*
Center

Titler

Preferences

n

Display Line
-27.80 dBm
On Off

Limits»

Active Fcth
Position*
Center

1 [ P—
b WA N L

Titler

Preferences
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| Display

Full Screen

Display Line
-27.88 dBm
On Off

Display Line
-27.00 dBm T

Limits»

RS — —
o e A ,r"“lJl i Active Fctn
R Al PN A Position

Center

Titler

Preferences»

Operation Status, A:\32.GIF file saved

High Channel
- Agilent | Display

Full Screen

Display Line
-27.88 dBm
On Off
Display Line
-27.00 dBm -
Limits»

Active Fctn
Ll Position»

~ s I.-'C'VI-ML-W-'I'.'-.‘*"‘*'.‘ T ‘J._._.,.,\'.»l"" s
prem N ST S B Center

Titler

Preferences»

1 WUBH 1 MHz weep 2 1 pt

File Operation Status, R:\21.GIF file saved
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| Display

Full Screen

Display Line
—-27.08 dBm
On Off

Display Line T
-27.00 dBm ‘

Limits»

Active Fctn
Position+
Center

Al
L v
e

Titler

Preferencesr

#Res BH 1 M WUBH 1 MHz . pt

File Operation Status, A:\22.GIF file saved

. Agilent | Display
: Full Screen

Display Line
-27.80 dBm
On Off

Display Line
-27.00 dBm

Limits»

el . W Active Fctn
PY IR T Ly e
s Position»

Center

Title»

Preferences»

sRes BH 1 iz #UBH 1 MHz 2 1 pt:

File Operation Status, A:\43.GIF file saved
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815.247(a)(2) & §15.407 — 6 dB BANDWIDTH and 26 dB BANDWIDTH

Standard Applicable

According to 815.247(a)(2), for direct sequence systems, the minimum 6dB bandwidth shall be at least
500 kHz. According to 815.407, 26dB Bandwidth should be shown.

Measurement Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect it to
measurement instrument. Then set it to any one convenient frequency within its operating range. Set a
reference level on the measuring instrument equal to the highest peak value.

3. Measure the frequency difference of two frequencies that were attenuated 6 dB from the reference
level. Record the frequency difference as the emission bandwidth. (6 dB bandwidth for DTS)

Same as (3) except 26 dB. (26dB bandwidth for UNII)
5. Repeat above procedures until all frequencies measured were complete.

Equipment Lists

Manufacturer Description Model Serial Number Cal. Date
Agilent Spectrum Analyzer E4446A US44300386 2004-11-10

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

Measurement Result

Environmental Conditions

Temperature: 23°C
Relative Humidity: 45%
ATM Pressure: 1015 mbar

The testing was performed by Daniel Deng on 2005-08-25.
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Test Result for 802.11b (15.247) (6dB BW)

Channel Frequency Channel Limit
MHz Bandwidth (MHz) KHz

Low 2412 11.120 >500
Mid 2442 11.360 >500
High 2462 11.387 >500

Test Result for 802.11g (15.247) (6dB BW)

Channel Frequency Channel Limit
MHz Bandwidth (MHz) KHz

Low 2412 16.151 >500
Mid 2442 16.273 >500
High 2462 16.278 >500

Test Result for 802.11a High Band (15.247) (6dB BW)

Channel Frequency Channel Limit
MHz Bandwidth (MHz) KHz

Low 5745 16.397 >500
Mid 5785 16.458 >500
High 5825 16.429 >500

Test Result for 802.11a (26dB BW)

Low Band
Channel Frequency Channel
MHz 26dB Bandwidth (MHz)
Low 5180 23.450
Mid 5200 23.293
High 5240 23.390
Mid Band
Channel Frequency Channel
MHz 26dB Bandwidth (MHz)
Low 5260 25.816
Mid 5300 25.441
High 5320 23.912
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802.11b

- Agilent Freg/Channel

Center Freq

Ch Freq 2.412 GHz Trig Free 5 41200008 GHz

Occupied Bandwidth se2.11b [
Center 2.412000000 GHz Start Freq
1 2.35700000 GHz

) dB
Stop Freq
o 2.43760600 GHz
I Y
i M CF Step
] i~ 5.60000000 MHz
LT u.h'{.r Fa i |f~...1ll.,r-l.~‘|p.,ﬁ. N Auto Man
il "J"h |

Freq Offset

b.006aGARa Hz
#\BHW

- - - - - - Signal Track
Occupied Bandwidth Occ BH % Pur On Off

15.3027 MHz x dB

Transmit Freq Error  -155

% dB Bandwidth

File Operation Status, A:N3.GIF file saved

- Agilent Freg/Channel

Center Freq

Ch Freq 2.442 GHz Trig Free| - 11500000 Ghiz

Decupied Bandwidth sez.11b [

Center 2.442000000 GHz Start Freq
i 2.41700000 GHz

11

Stop Freq
ﬁf?'- - lI.-J,uh.q\,-lr..-'ml.‘lT.r‘ frﬂl"{'Fw"'Ll |"\‘-,.\? 246700806 GHz
A i CF Step

D.00066868 MHz
Auto Man

L}

- y
A i [T e fhe
[T i ,.I|I’| iy h‘ﬁhr q.ljulflgl'f lﬂ\h"lﬁrlﬂ'l.i Ly
|

| 1y
P"‘!Ir"l."qi\r]"J‘l !

Freq Offset
000000000 Hz

3 - . Signal Track
Occupied Bandwidth Occ BH % Pur On Off

15.6512 MHz x dB

Transmit Freq Error 5
% dB Bandwidth 11.

Copyright 2000-2004 Agilent Technologies




- Agilent Freg/Channel

Center Freq

Ch Freq 2.462 GHz Trig Free 5 45200009 U=
Occupied Bandwidth sez.11b [N
Center 2.462000000 GHz Start Freq
STl 243708888 GHz
StopFreq
?% ﬂI.r'-.#1I’,H’|"kl'L.‘-l""frrl‘Irlr-.ll e 248700088 GHz
R i
it A CF Step
Y ' . L.O00E668E MHz
[ ' " Iff.-'ﬂ]ﬂlfr.'y'f’ My "!‘l,luln'JI I‘,U.'\I"'F'*ﬂl’ﬂlllp"""ﬂ"" ! m Man
P! s
Freq Offset

0.00BROOO0 Hz

- - . Signal Track
Occupied Bandwidth Occ BH % Pwr On 0ff

15.4299 MHz % dB

Transmit Freq Error  -1¢
% dB Bandwuidth 11.

File Operation Statuss A:\3.GIF file deleted

802.11g

- Agilent Freq/Channel
Ch Freq 2.412 GhHz Trig Free | ,Gonter fred

Occupied Bandwidth go2.11¢ N :
Center 2.412000000 GHz Start Freq
- 2.38700000 GHz
: Stop Freq
- ) 2.43700000 GHz

->?r‘l'r'r.\“ﬂl"s"m*ihh-'rﬂ%*\'\wwﬁiﬁf'.r.,'r?<-

r .rm-\'ﬂ "’"""m i 5 @@@@g@F@@S s
m J | f 5 Zz
’ t fn,'-‘.’"'r“'rlffl\wmi'MM %b i -.4d|'flrnﬁﬁ,|.q W l}'l'FrI"llell Autn Man
’ Freq Offset

B.69aA0000 Hz

3 ; - Signal Track
Occupied Bandwidth Occ BH % Pur On 0

16.4604 MHz x dB

Transmit Freq Error 2
% dB Banduidth ] 1 MH

File Operation Status, A:\2.GIF file saved




- Agilent Freg/Channel

Center Freq

Ch Freq 2.442 GHz Trig Free 5 44500000 Gl=

Occupied Bandwidth go2.119 N B
Center 2.442000000 GHz Start Freq
- 241706000 GHz
Stop Freq
2467006000 GHz
y CF Step
Wi #.“ oy M"ﬂihﬁ 5.00000000 MHz
|*Ir'jpr*l.|h'ﬁl‘! * llllll ! uln‘ 1,' m Man
Freq Offset
0.99000009 Hz
- . ; Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

16.4728 MHz x dB

Transmit Freq Error  -57.017
% ¢B Bandwidth ;

File Operation Status, A:\3.GIF file saved

= Agilent Freg/Channel

Center Freq

Ch Freq 2.462 GHz Trig Free| 5 15500000 Gz

Occupied Bandwidth goz.119 NG
nter 2.462000000 GHz Start Freq
™ 243700009 GHz
Stop Freq
2.48700000 GHz

>SRN A<
; Wﬂ iy ! —

1 ! ' 1A 4 i"-,||||| S iy . Z
7"|’,'ﬂ;||" Jrjim'llﬂw 4 Mmll \I f‘ﬂﬂw d 'ﬂ| i ||II+‘J"I "J‘ r +V |r m"m Ji'w' M FII q‘ ﬁ@ p00080 l;*1‘1|-|El n

' Freq Offset
B.00000000 Hz

| 188 kH=z

' - - ' - . . Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

16.5468 MHz % dB

Transmit Freq Error
% dB Bandwidth

File Operation Status, A:A\3.GIF file saved




802.11a High Band

- Agilent Freg/Channel

Center Freq
5.74566868 GHz

Ch Freq 5.745 GHz Trig Free

Occupied Bandwidth soz.11a [

nter 5.745000000 GHz Start Freq
5.72000000 GHz

1

Stop Freq
5.77006866 GHz

! —>Iu ]?HT‘(“"""f"*"“*'h'ﬁ*ﬂ'%m("wmm o é:@F@ @S mp
. i et . z
: 'L-'*‘F",Ihi'l'ﬁfm"1\P}’|"IJ’P"'IM'M r \ lJI\”‘WW""ql""l'lﬂllf'lﬁ'r“gfw# Auto Man

Freq Offset
o 006000000 Hz

- = - - Signal Track
Occupied Bandvwidth Occ BH 7% Pur ¢ On 0ff

16.6451 MHz x dB

Transmit Freq Error -
% dB Bandwuidth !

File Operation Status, A:\2.GIF file saved

- Agilent Freg/Channel
. Center Freq
Ch Freq 5.785 GHz Trig Free = 78500000 Gl
Occupied Bandwidth so2.11a [
Center 5.785000000 GHz Start Freq
— 576608000 GHz
11
Stop Freq
- 5.81006000 GHz
= Lt e b g P <
T A CF Stop
L
0ffst e e Ay e 5.00000000 MHz
W T T i
;: ||'I'\’||‘I[JN\\ ﬂ?mﬁ | 1 I r',m”ulhﬂﬁh'ﬂ.lf Auta Man
Freq Offset
006000000 Hz
Signal Track
Occ BH % Pwr O Off

16.6573 MHz x dB

Transmit Freq Error
% dB Bandwidth

File Operation Status, A:N3.GIF file saved




# Agilent Freg/Channel

Center Freq

Ch Freq 5.825 GHz Trig Free C S2TARE00 GHa

Occupied Bandwidth se2.11a [
Center 5.825000000 GHz 58@8@%%%% @Fr&q
- £
Stop Freqg
5.35000000 GHz

| i L B

MR < CF Step
500008800 MHz

Wil
A iy

Freq Offset
B.A00E6EEE Hz

i
e \M n

- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

16.6785 MHz % dB

Transmit Freq Error
% dB Bandwuidth

File Operation Status, A:\3.GIF file saved

802.11a Low Band

- Agilent Freg/Channel

: Center Freq
Ch Freq 518 GHz Trig Free| o 1500000 GHz

Occupied Bandwidth se2.11a [

Start Freq
5.15566868 GHz

Stop Freq
5.20500008 GHz

i ..._ CF Step
o Ml
> g |.« aﬂ...rf.:wl,m 5.00600600 MHz

t .‘Jl‘r-'|]I||‘1'1"']lrJ#'ll"lllluhlrﬂ\m‘""ﬂIr I'I" J‘huff,_ﬂmhrl' Auto Man

?Ip»-.;,'.»f‘.-."n'|h."-1f.-\ﬁI,«F.'-'-.-.wr.-,-..'.',-v-’-.

Freq Offset
006000000 Hz

e = - " Signal Track
Occupied Bandwidth BH % Pur On Off

16.3506 MHz x dB

Transmit Freq Error
% dB Bandwidth

File Operation Status. A:\2.GIF file




% Agilent Freqg/Channel

Ch Freq 5.2 GHz Trig Free 5[2:&%1@%?@5%?43

Occupied Bandwidth s02.11a [

Center 5.200000000 GHz Start Freq
5.17500000 GHz

Stop Freqg
5.22506800 GHz
TI"".?‘-\p'u'-.'n"1‘."'1f‘“ra"*n'~'a'“'"-Jr-'“"f"r"'af""?
z b CF Step
vy o iy ‘,.\ﬁw " 500006068 MHz
gl g p.,Ls,..a.,.--.r._,lI.,F“. Auto Man

I

s

Freq Offset
B.ABEBEARE Hz

- - - Signal Track
Occupied Bandwidth Occ BH % Pwr On 0ff

16.4933 MHz % dB

Transmit Freq Error
% dB Bandwidth 2

File Operation Status. A:\3.GIF file saved

% Agilent Freqg/Channel
Ch Freq 5.4 Gz Trig Free | o onier Fred
Occupied Bandwidth s02.11a [

Center 5.240000000 GHz Start Freq
521500600 GHz
Stop Freqg
5.26508660 GH
?{'.j'-'1}.'|}.h-\.y1IJI'._a't{|Hlr,'."j.,-"I.~|li|“1~,||_._.-,_rlllll."'-.°||l ‘
e g CF Ste
T e 5 00800000 i
P il ST Auto Man

Y L Futo
Freq Offset

308060808 Hz

nter 5 Hz
Occupied Bandwidth Occ BH % Pwr onSignal Trat?_flé
16.3765 MHz % dB

Transmit Freq Error -
% dB Bandwidth

File Operation Status.




802.11a Mid Band

# Agilent Freg/Channel

Center Freq

Ch Freq 5.26 GHz Trig Free
5.26000000 GHz
Occupied Bandwidth goz.11a [
Center 5.260000000 GHz Start Freq
_ 523500000 GHz
11 a
#Atten 30 dB
. Stop Freq
L — 5.28500000 GHz
S CF Step
e e 506000060 MHz
Freq Offset

0.00BEOORE Hz

SH ] #/BH

Occupied Bandwidth Occ BH % Pwr n
16.5292 MHz X dB

Transmit Freq Error
% dB Bandwidth 5 MH

File Operation Status, A:\22.GIF file saved

Signal Track
0ff

- Agilent Freg/Channel

Center Freq

Ch Freq 5.3 GHz Trig Free C 30000000 GHz

Occupied Bandwidth s02.11a [
Center 5.300000000 GHz Start Freq
: 5.27500000 GHz
L 5' Stop Freqg
5.32566000 GHz
CF Step
G 5.00006000 MHz
et Auto Man
Freq Offset

990009008 Hz

BH 100 kHz Swoop
- - - Signal Track
Occupied Bandwidth Occ BH % Pur On Off

16.4311 MHz x dB

Transmit Freq Error

% dB Bandwuidth

File Operation Status, A:\23.GIF file saved
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= Agilent |Freq/ChanneI

Center Freq

Ch Freq ©5.32 GHz Trig Fres 5 30000000 Glz

Occupied Bandwidth soz1a [ |09
enter 5.320000000 GHz Start Freq

; 5.29500888 GHz

Stop Freq

5.34500600 GHz

CF Step

- 5.88000088 MHz

B Cuto Man

Freq Offset

YI  0.60000000 Hz
(Hz #UBH 1 —

Occupied Bandwidth Oce BH % Pur on
16.4496 MHz % dB

Transmit Freq Error -1
% dB Bandwidth

File Operation Status, A:\31.GIF file saved

Signal Track
0ff
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§15.247(b)(3), §15.407(a)(2) - PEAK OUTPUT POWER MEASUREMENT

Standard Applicable

According to §15.247(b) (3), for systems using digital modulation in 2400-2483.5 MHz: 1 Watt. Systems
operating in the 2400-2483.5 MHz band that are used exclusively for fixed, point-to-point operations may
employ transmitting antennas with directional gain greater than 6 dBi provided the maximum peak output
power of the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna
exceeds 6 dBi.

According to §15.407(a)(1), for the band 5.15-5.25 GHz, the peak transmit power over the frequency band
of operation shall not exceed the lesser of 50 mW or 4 dBm + 10logB, where B is the 26-dB emission
bandwidth in MHz.

According to §15.407(a)(2), For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted
output power over the frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10
log B, where B is the 26 dB emission bandwidth in megahertz.

According to 815.407(a)(3), for the band 5.725-5.825 GHz, the peak transmit power over the frequency
band of operation shall not exceed the lesser of 1 W or 17 dBm + 10logB, where B is the 26-dB emission
bandwidth in MHz.

Measurement Procedure

1. Place the EUT on a bench and set it in transmitting mode.
2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to a
Spectrum Analyzer.

EUT SA

Equipment Lists

Manufacturer Description Model Serial Number Cal. Date
Agilent Analyzer, Spectrum E4446A US44300386 11/10/2004
Agilent Sensor, Power E9301A MY41497252 5/6/2005
Agilent Meter, Power E4419B G13405 13421 6/24/05

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

Report # R0508183Rpt-a Page 63 of 100 FCC Part 15.247 & 15.407 Test Report




Aruba Networks

FCC ID: Q9DAPG5

Measurement Result

Environmental Conditions

Temperature: 23°C
Relative Humidity: 45%
ATM Pressure: 1015 mbar

The testing was performed by Daniel Deng on 2005-08-25

802.11b
Max Peak Output
Channel Frequency Power Limit Result
MHz (dBm) (mW) (mWwW)
Low 2412 19.42 87.50 1000 pass
Mid 2437 19.80 95.50 1000 pass
High 2462 19.64 92.04 1000 pass
Offset = 1 dB (cable loss + connector)
802.11g
Max Peak Output
Channel Frequency Power Limit Result
MHz (dBm) (mwW) (mw)
Low 2412 19.32 85.51 1000 pass
Mid 2437 19.69 93.11 1000 pass
High 2462 19.55 90.16 1000 pass
Offset = 1 dB (cable loss + connector)
802.11a, High Band
Channel Frequency Max Peak Output Power Limit Result
MHz (dBm) (mW) (mW)
Low 5745 19.43 87.70 1000 pass
Mid 5785 19.73 93.97 1000 pass
High 5825 19.20 83.18 1000 pass

Offset = 1.5 dB (cable loss + connector)
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802.11a, Low Band

Channel Frequency Max Peak Output Power Limit Result
MHz (dBm) (mW) (mW)
Low 5180 15.91 38.99 50 pass
Mid 5200 15.76 37.67 50 pass
High 5240 16.60 45.71 50 pass
Offset = 1.5 dB (cable loss + connector)
802.11a, Mid Band
Channel Frequency Max Peak Output Power Limit Result
MHz (dBm) (mW) (mW)
Low 5260 19.34 85.90 1000 pass
Mid 5300 19.30 85.11 1000 pass
High 5320 19.18 82.79 1000 pass

Offset = 1.5 dB (cable loss + connector)
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802.11b

% Agilent Freqg/Channel
. Center Freq
Ch Freq 2412 GHz Trig Free 2 41200000 GHz
Channel Power s02.11b [

Center 2.412000000 GHz Start Freq
238206000 GHz
—— T : Stop Freq
rﬁwﬂ“- i w“"\"'“‘uh. 2.44206600 GHz
! ' CF Step
ﬂwmﬁ.,.‘,i Wil 6.00000000 MHz

ol " Aut i}
s i
Freq Offset
9.06800806 Hz

YEW 1 MHz

Signal Track
Channel Power Power Spectral Density |Jiilg 0ff

18.42 dBm /30.0000 MHz -55.36 dBm/Hz

File Operation Status. A:\1.GIF file saved

# Agilent Freg/Channel

Center Freq

Ch Freq 2.442 GHz Trig Free
244206000 GHz
Channel Pawer sez.11b |

Center 2.442000000 GHz Start Freq
2.41206600 GHz
Stop Freqg
247206000 GHz
CF Step
", HB.@@@@@@@@ Tin

L Iy ) ™ _t
"%ﬁ,;" Mt.l,qun. W,i' | uto an
Freq Offset
GH= Y 0.06000008 Hz

#BH 1 MHz

Signal Track
Channel Power Power Spectral Density |Jilg 0ff

19.80 dBm /30.0000 MHz -54.97 dBm/Hz

File Operation Status. A:\3.GIF file saved




£ Agilent Sweep

Sweep Time
Ch Freq 2.462 GHz Trig Free 56.08 ms
Chemnel Porer so2.11> I W |0t
Sweep Time 50.00 ms Sweep
11 5 Single Cont
Auto Sweep
Time
Norm Accy
A
. Y Gate
S gy 0n il

L

||r,1ﬂ1|u| L f#q'llnﬂ\'r ]
Gate Setup»
#YBH 1 MHz

Points
Channel Power Power Spectral Density 6a1

19.64 dBm /30.0000 MHz -55.13 dBm/Hz

File Operation Status, A:\2.GIF file saved

802.11g

= Agilent Freq/Channel

Center Freq

Ch Freq 2412 GHz Trig Free 2 41200000 GHz

Channel Porer so2.11¢ NG i
Center 2.412000000 GHz Start Freq
1 - — 2.38706000 GHz

J Mk :
. Stop Freq
O T ST 2.43700000 GHz
) |
n Ty CF Ste

.f.,;,\',"f"'""mjﬁwﬂn i,f\i+"ﬁ|‘-ﬁ'||,‘.j|¢ ‘JI y il 'Jh Mgty T'-.ﬁ‘i_\, C.ARRERREER MHE
o A ""'"""'.'a,,, m Man
Freq Offset

0.00000088 Hz

Signal Track
Channel Power Power Spectral Density |3 0ff

19.32 dBm /30.0000 MHz -55.45 dBm/Hz

Unable to save file. invalid path




2 Agilent Freg/Channel

Center Freq

Ch Freq 2.442 GHz Trig Free 2 44900068 GH=

Channel Power s02.119 1

Center 2.442000000 GHz

Al Mkr

Start Freq
241706080 GHz

Stop Freqg
2. 46706860 GHz

CF Step
5.00000000 MHz
§| Auto Man

Freq Offset
B.A0OBBAERE Hz

#BW 1 MHz

Signal Track
Channel Power Power Spectral Density |3 0ff

19.69 dBm /30.0000 MHz -55.08 dBm/Hz

File Operation Status, A:\L.GIF file saved

- Agilent Freq/Channel

Center Freq

Ch Freq 2.462 GHz Trig Free 5 AE2A0008 GHz

Channel Porer g02.119 NG
Center 2.462000000 GHz Start Freq
T 243700600 GHz
. Stop Freqg
243700800 GHz

)

L CF Step
dhaligs h«.lmm.nﬁf._wl.ﬂl‘l 000000660 MHz
"f W m Man
Freq Offset

0.00000088 Hz

#UBH 1 MHz
Signal Track
Channel Power Power Spectral Density |3 0ff

18.55 dBm /30.0000 MHz -55.23 dBm/Hz

File Operation Status, A:\2.GIF file saved




802.11a High Band

% Agilent Freqg/Channel

Center Freq
5.74506800 GHz

Ch Freq 5.745 GHz Trig Free
Channel Power s02.11a [

Center 5.745000000 GHz

Start Freq
5.71566808 GHz

5 Stop Freqg

.-f'"""*"""‘+"""r‘1""'-'”"’J""J"""r]\l""\h.l 5.77500808 GHz
} §

i i Y CF Step

A iy 600000000 Mz

Auto Man

Freq Offset
B.ABEBEARE Hz

#BW 1 MHz

Signal Track
Channel Power Power Spectral Density |Jiilg 0ff

19.43 dBm /30.0000 MHz -55.34 dBm/Hz

Copyright 2000-2004 Agilent Technologies
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§15.247(d) - 100 KHZ BANDWIDTH OF BAND EDGES

Standard Applicable

According to §15.247(d), in any 100 kHz bandwidth outside the frequency bands in which the spread
spectrum intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement. In
addition, radiated emissions which fall in the restricted bands, as defined in 815.205(a), must also comply
with the radiated emission limits specified in §15.209(a) see §15.205(c)).

Measurement Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect its
antenna terminal to measurement instrument via a low loss cable. Then set it to any one measured
frequency within its operating range, and make sure the instrument is operated in its linear range.

3. Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span including
100kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the
graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.

Equipment Lists

Manufacturer Description Model Serial Number Cal. Date
Agilent Spectrum Analyzer E4446A US44300386 2004-11-10

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

Measurement Result

Environmental Conditions

Temperature: 23°C
Relative Humidity: 45%
ATM Pressure: 1015 mbar

The testing was performed by Daniel Deng on 2005-08-26
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§15.247(¢) & §15.407(a)(2) - POWER SPECTRAL DENSITY

Standard Applicable

According to §15.247 (d), for direct sequence systems, the peak power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time
interval of continuous transmission.

According to §15.407(a) (1), for the band 5.15-5.25 GHz, the peak power spectral density shall not exceed
4 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the peak transmit power and the peak power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

According to 815.407(a) (2), for the band 5.25-5.35 GHz, the peak power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the peak transmit power and the peak power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceed 6 dBi.

According to §15.407(a) (3), for the band 5.725-5.825 GHz, the peak power spectral density shall not
exceed 17 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the peak transmit power and the peak power spectral density shall be reduced by the amount in
dB that the directional gain of the antenna exceeds 6 dBi.

Measurement Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

2. Position the EUT was set without connection to measurement instrument. Turn on the EUT and
connect its antenna terminal to measurement instrument via a low loss cable. Then set it to any one
measured frequency within its operating range, and make sure the instrument is operated in its linear
range.

3. Adjust the center frequency of SA on any frequency be measured and set SA to 6MHz span mode.
And then, set RBW and VBW of spectrum analyzer to proper value. (DTS)

4. Adjust the center frequency of SA on any frequency be measured and set SA to 50MHz span mode.
And then, set RBW and VBW of spectrum analyzer to proper value. (UNII)

5. Repeat above procedures until all frequencies measured were complete.

Equipment Lists

Manufacturer Description Model Serial Number Cal. Date
Agilent Spectrum Analyzer E4446A US44300386 2004-11-10

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.
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Measurement Result

Environmental Conditions

Temperature: 23°C
Relative Humidity: 45%
ATM Pressure: 1015 mbar

The testing was performed by Daniel Deng on 2005-08-26

Test Result for 802.11b (15.247)

Channel Frequency PSD Limit
MHz dBm/MHz dBm/MHz
Low 2412 -3.71 8
Mid 2437 -3.60 8
High 2462 -3.84 8
Test Result for 802.11g (15.247)
Channel Frequency PSD Limit
MHz dBm/MHz dBm/MHz
Low 2412 -3.33 8
Mid 2437 -2.13 8
High 2462 -2.95 8
Test Result for 802.11a High band (15.247)
Channel Frequency PSD Limit
MHz dBm/MHz dBm/MHz
Low 5745 -5.09 8
Mid 5785 -5.53 8
High 5825 -5.74 8
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Test Result for 802.11a, Low Band (15.407)

Channel Frequency PSD Limit
MHz dBm/MHz dBm/MHz
Low 5180 3.040 4
Mid 5220 2.785 4
High 5240 3.229 4

Test Result for 802.11a, Mid Band (15.407)

Channel Frequency PSD Limit
MHz dBm/MHz dBm/MHz
Low 5280 6.959 11
Mid 5300 6.568 11
High 5320 6.726 11
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802.11a High Band
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802.11a Low Band
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815.407(a)(6) - Peak Excursion To Average Ratio

Standard Applicable

According to 815.407(a)(6), the ratio of the peak excursion of the modulation envelope (measured using a
peak hold function) to the peak transmit power (measured as specified above) shall not exceed 13dB across
any 1MHz bandwidth or the emission bandwidth whichever is less.

Test Procedure

For this test, the EUT’s antenna was removed and replaced with a SMA jack to UMP2.0 plug test cable, so
output power levels were calculated from conducted emission levels.

The analyzer center frequency was set to the EUT carrier frequency. For the peak value trace A, the
analyzer resolution and video bandwidth were set to 1IMHz. Do a MAX HOLD, then VIEW. For the
average value trace B, the analyzer resolution bandwidth was set to 1MHz, the video bandwidth was set to
30kHz. MAX HOLD then VIEW trace B also.

The delta from the peak value trace and the Average should not exceed 13dBm across any 1MHz
bandwidth.

Equipment Lists

Manufacturer Description Model Serial Number Cal. Date
Agilent Spectrum Analyzer E4446A US44300386 2004-11-10

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

Measurement Result

Environmental Conditions

Temperature: 23°C
Relative Humidity: 45%
ATM Pressure: 1015 mbar

The testing was performed by Daniel Deng on 2005-08-26.

802.11a Low Band

Channel Frequency Measured Limit
MHz dB

Low 5180 10.220 <13dB

Mid 5200 11.312 <13dB

High 5240 11.163 <13dB
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802.11a Mid Band

Channel Frequency Measured Limit
MHz dB

Low 5260 11.286 <13dB

Mid 5300 10.080 <13dB

High 5320 11.446 <13dB

Please see the hereinafter plots for more detail.
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802.11a Low Band
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815.407(b) - Out Of Band Emission

Standard Applicable

815.407 (b), undesirable emission limits: except as shown in paragraph (b)(6) of this section, the peak
emission outside of the frequency bands of operation shall be attenuated in accordance with the following
limits:

815.407 (b)(2), for transmitters operating in the 5.25 — 5.35 GHz & 5.4 — 5.725 GHz band: all emissions
outside of the 5.15 — 5.25 GHz band shall not exceed an EIRP of —27 dBm/MHz. Devices operating in the
5.25 — 5.35 GHz band that generate emissions in the 5.15 — 5.25 GHz band must meet all applicable
technical requirements for operation in the 5.15 — 5.25 GHz band (including indoor use) or alternatively
meet an out-of-band emission EIRP limit of —27 dBm/MHz in the 5.15 — 5.25 GHz band.

Test Procedure

For this test, the EUT’s antenna was removed and replaced with a low loss cable, so output power levels
were calculated from conducted emission levels.

The analyzer center frequency was set to the EUT carrier frequency. The analyzer resolution and video
bandwidth were set to 1MHz. The entire band from 30kHz to 40GHz was investigated.

Every suspected signal was also investigated through radiated emission. Refer to section 15.205 restricted
bands of operation.

Equipment Lists

Manufacturer Description Model Serial Number Cal. Date
Agilent Spectrum Analyzer E4446A US44300386 2004-11-10

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

Measurement Result

Environmental Conditions

Temperature: 23°C
Relative Humidity: 45%
ATM Pressure: 1015 mbar

The testing was performed by Daniel Deng on 2005-08-26.

Please refer to the following plots.
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802.11a Low Band
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802.11a Mid Band
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15.407(c) - Discontinue Transmitting With Absence Of Data Or Operational
Failure

According to § 15.407 (c), the device shall automatically discontinue transmission in case of either
absence of information to transmit or operational failure. These provisions are not intended to
preclude the transmission of control or signaling information or the user of repetitive codes used by
certain digital technologies to complete frame or burst intervals. Applicants shall include in their
application a description of how this requirement is met.

Please refer to the compliance statement provided by the manufacturer.
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815.407(g) - Frequency Stability

Standard Applicable

According to 815.407 (g), manufacturers of U-NII devices are responsible for ensuring frequency stability
such that an emission is maintained within the band of operation under all conditions of normal operation .

Test Equipment List and Details

Manufacturer Description Model Serial Number Cal. Date
Agilent Spectrum Analyzer E4446A US44300386 2004-11-10
Tenney Oven, Temperature VersaTenn 12222-193 2005-06-27

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

Measurement Result

Environmental Conditions

Temperature: 23°C
Relative Humidity: 45%
ATM Pressure: 1015 mbar

The testing was performed by Daniel Deng on 2005-07-07.
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FCC ID: Q9DAPG5

802.11a Low Band ( 5150-5250 MHZ)

Reference Frequency: 5200MHz
Enviorment Power Measured ppm
Temperature(C) Supply (V) Freq (MHz)
50 110 5199.999160 -0.162
40 110 5199.999450 -0.106
30 110 5199.999380 -0.119
20 110 5199.999140 -0.165
10 110 5199.999150 -0.163
0 110 5199.999110 -0.171
-10 110 5199.999130 -0.167
-20 110 5199.998170 -0.352
-30 110 5199.998150 -0.356
Frequency Stability vs Extrema Voltage
Reference Frequency: 5200MHz
Power Enviorment Measured ppm
Supply (V) Temperature(C) Freq (MHz)
126.5 20 5199.998780 -0.235
110 20 5199.999100 -0.173
93.5 20 5199.998980 -0.196
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802.11a Mid Band (5250-5350 MHZ)

Reference Frequency: 5300MHz
Enviorment Power Measured ppm
Temperature(C) Supply (V) Freq (MHz)
50 110 5299.996340 -0.691
40 110 5299.995840 -0.785
30 110 5299.994420 -1.053
20 110 5299.989330 -2.013
10 110 5299.989900 -1.906
0 110 5299.999100 -0.170
-10 110 5299.998870 -0.213
-20 110 5299.998800 -0.226
-30 110 5299.999100 -0.170
Frequency Stability vs Extrema Voltage
Reference Frequency: 5300MHz
Power Enviorment Measured ppm
Supply (V) Temperature(C) Freq (MHz)
126.5 20 5299.989900 -1.906
110 20 5299.989330 -2.013
93.5 20 5299.989450 -1.991
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