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1. TEST RESULT CERTIFICATION

COMPANY NAME: AIRGO NETWORKS INC

900 ARASTRADERO ROAD

PALO ALTO, CA 94304 U.S.A.
EUT DESCRIPTION: 802.11a/b/g TRUE MIMO CARDBUS CARD
MODEL: AGN1023PC

DATE TESTED: APRIL 7-JULY 27, 2004

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C NO NON-COMPLIANCE NOTED

Compliance Certification Services, Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: This document reports conditions under which testing was conducted and results of tests
performed. This document may not be altered or revised in any way unless done so by Compliance
Certification Services and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by Compliance Certification Services will constitute fraud and shall nullify
the document.

Note: The 2.4 and 5.8 GHz bands are applicable to this report; another band of operation (5.2 GHz) is
documented in a separate report.

Approved & Released For CCS By: Tested By:

M H

MICHAEL HECKROTTE YAN ZHENG
EMC MANAGER EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

2. EUT DESCRIPTION

The EUT is an 802.11a/b/g MIMO CardBus employs two transmitters and three receivers on each of two
radio cards.

The transmitter has a maximum peak conducted output power as follows:

Frequency Band Mode Output Power Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 23.32 214.78
2412 - 2462 802.11¢g 21.83 152.41
5785 - 5825 802.11a 27.85 609.54

The radio utilizes two MIMO systems antennas for diversity, each with a maximum gain of 2 dBi in the
2.4 GHz band and 3 dBi in the 5.8 GHz band.
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EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4/2001, FCC CFR 47
Part 2 and FCC CFR 47 Part 15.

4. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 561F Monterey Road, Morgan
Hill, California, USA. The sites are constructed in conformance with the requirements of ANSI C63.4,
ANSI C63.7 and CISPR Publication 22. All receiving equipment conforms to CISPR Publication 16-1,
“Radio Interference Measuring Apparatus and Measurement Methods.”

CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be viewed

at http://www.ccsemc.com.
&Z& )

LAB CODE:200065-0

No part of this report may be used to claim or imply product endorsement by NVLAP or any agency of
the US Government.
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

5. CALIBRATION AND UNCERTAINTY
5.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been calibrated in
accordance with the manufacturer's recommendations, and is traceable to recognized national standards.

5.2. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the apparatus:

PARAMETER UNCERTAINTY
Radiated Emission, 30 to 200 MHz +/- 3.3 dB
Radiated Emission, 200 to 1000 MHz +4.5/-2.9 dB
Radiated Emission, 1000 to 2000 MHz +4.5/-2.9 dB
Power Line Conducted Emission +/-2.9 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 04U2911-1
EUT: 802.11 a

5.3.

TRUE MIMO CARDB

ARD

F

TEST AND MEASUREMENT EQUIPMENT

DATE:Sept. 23, 2004
ID:SA3-AGN1023P

The following test and measurement equipment was utilized for the tests documented in this report:

TEST EQUIPMENT LIST
Description Manufacturer Model Serial Number Cal Due

Peak Power Meter Agilent E4416A GB41291160 11/7/2004
Peak / Average Power Sensor Agilent E9327A US40440755 11/7/2004
EMI Test Receiver R&S ESIB40 100192 11/21/2004
Antenna, Horn 1 ~ 18 GHz EMCO 3117 29301 12/26/2004
Preamplifier, 1 ~ 26 GHz Miteq NSP10023988 646456 6/10/2005
EMI Receiver, 9 kHz ~ 2.9 GHz HP 8542E 3942A00286 11/21/2004
RF Filter Section HP 85420E 3705A00256 11/21/2004
30MHz---- 2Ghz Sunol Sciences|JB1 Antenna A121003 12/22/2004
Antenna, Horn 26 ~ 40 GHz ARA MWH-2640/B 1029 12/3/2004
Spectrum Analyzer Agilent E4446A MY43360112 1/13/2005
EMI Test Receiver R&S ESHS 20 827129/006 7/17/2005
LISN, 10 kHz ~ 30 MHz FCC 50/250-25-2 114 10/13/2004
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC 8379443 10/13/2004
AC Power Source, I0KVA ACS AFC-10K-AFC-2 J1568 CNR

Site A Line Stabilizer / Conditioner |Tripplite LC-1800a A0051681 CNR
PreAmplifier 26-40 GHz MITEQ NSP4000-SP2 924343 38139
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REPORT NO: 04U2911-1

EUT: 802.11 a

TRUE MIMO CARDB

ARD

6. SETUP OF EQUIPMENT UNDER TEST

SUPPORT EQUIPMENT

F

DATE:Sept. 23, 2004
ID:SA3-AGN1023P

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number FCC ID
Laptop PC Sony PCG-5312 28315730 3303321 AKS8JPN-35452-M5-E
/0 CABLES

1/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports

1 AC 1 USI115 UNSHIELDED 2m NO

2 DC 1 DC UNSHIELDED 2m NO
TEST SETUP

The EUT is installed in a host laptop computer via a cardbus extender adapter during the tests. Test
software exercised the radio card.
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

SETUP DIAGRAM FOR TESTS

115-230VAC / 50-60Hz
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REPORT NO: 04U2911-1

EUT: 802.11 a

TRUE MIMO CARDB

ARD

7. APPLICABLE LIMITS AND TEST RESULTS

71.

LIMIT

§15.247 (a) (2) For direct sequence systems, the minimum 6 dB bandwidth shall be at least 500 kHz.

6 dB BANDWIDTH

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the VBW is

set to 100 kHz. The sweep time is coupled.

2.4 GHz BAND RESULTS

No non-compliance noted:

802.11b Mode

DATE:Sept. 23, 2004
ID:SA3-AGN1023P

Channel | Frequency | 6 dB Bandwidth Minimum Limit | Margin
(MHz) (kHz) (kHz) (kHz)
Low 2412 9830 500 9330
Middle 2437 10170 500 9670
High 2462 10420 500 9920
802.11g Mode
Channel | Frequency | 6 dB Bandwidth Minimum Limit | Margin
(MHz) (kHz) (kHz) (kHz)
Low 2412 15330 500 14830
Middle 2437 15420 500 14920
High 2462 15580 500 15080
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REPORT NO: 04U2911-1

DATE:Sept. 23, 2004

EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P
5.8 GHz BAND RESULTS
No non-compliance noted:
802.11a Mode
Channel | Frequency | 6 dB Bandwidth Minimum Limit Margin
(MHz) (kHz) (kHz) (kHz)
Low 5745 15080 500 14580
Middle 5785 15420 500 14920
High 5825 16000 500 15500

Page 11 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

6 DB BANDWIDTH (802.11b MODE)

6 DB BANDWIDTH LOW CH (802.11b mode)

i Agilent | Marker

Select Marker
1 2 3 4

Marker Trace
Auto 1 2 3

T WaVIo=Ta FFieadout}
"'MarEer A reguency
9.830000 MHz Marker Table

0.00 dB On Off

41 z
: Cralael Marker All Off
Amplitude
.94

File Operation Status. A:\NSCRENG620.GIF file saved
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| Marker

Select Marker
1 2 3 4

Marker Trace
Auto 1 2 3

Readout,
Frequency

Marker Table
On 0ff

#UBH 300 k weep 15.12 @l pt Marker All Off

File Operation Status. A:\NSCRENG626.GIF file saved
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6 DB BANDWIDTH HIGH CH (802.11b mode)

TRUE MIMO CARDB

i Agilent

10.420000 MHz

-0.09 dB

ARD

DATE:Sept. 23, 2004
FCC ID:SA3-AGN1023P

Select Marker
1 2 3 4

Marker Trace
Auto 1 2 3

Readout,
Freguency

Marker Table
0ff

Marker All Off

Amplitude

File Operation Status. A:ANSCRENG32.GIF file saved
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6 DB BANDWIDTH (802.11g MODE)

6 DB BANDWIDTH LOW CH (802.11g mode)

- Agilent 89:12:14  Jun 29, 2004 I Marker

Select Marker
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Marker Trace
Aute 1 2 3
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6 DB BANDWIDTH (802.11a MODE)
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6 DB BANDWIDTH MID CH (802.11a mode)
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Copyright 2000-2003 Agilent Technologies
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

7.2, 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of the 99 %
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum analyzer
internal 99% bandwidth function is utilized.

2.4 GHz BAND RESULTS

No non-compliance noted:

802.11b Mode
Channel | Frequency | 99% Bandwidth

(MHz) (MHz)
Low 2412 14.0609
Middle 2437 14.9469
High 2462 14.7875

802.11g Mode
Channel | Frequency | 99% Bandwidth

(MHZz) (MHz)
Low 2412 15.289
Middle 2437 15.3962
High 2462 15.2137
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EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

5.8 GHz BAND RESULTS

No non-compliance noted:

802.11a Mode

Channel | Frequency | 99% Bandwidth
(MHz) (MHz)
Low 5745 23.9273
Middle 5785 23.2777
High 5825 23.3502
Page 22 of 113
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888

This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

99% BANDWIDTH (802.11b MODE)

99% BANDWIDTH LOW CH (802.11b mode)
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EUT: 802.11 a TRUE MIMO CARDB ARD

99% BANDWIDTH MID CH (802.11b mode)
2 Agilent

Ch Freq 2.437 GHz
Occupied Bandwidth

Average 10

DATE:Sept. 23, 2004
FCC ID:SA3-AGN1023P
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

99% BANDWIDTH HIGH CH (802.11b mode)
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

99% BANDWIDTH (802.11q MODE)

99% BANDWIDTH LOW CH (802.11g mode)
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

99% BANDWIDTH MID CH (802.11g mode)
% Agilent T I BH/Avg

Res BH
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

99% BANDWIDTH HIGH CH (802.11g mode)
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REPORT NO: 04U2911-1

EUT: 802.11 a TRUE MIMO CARDB ARD
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REPORT NO: 04U2911-1

EUT: 802.11 a TRUE MIMO CARDB ARD

99% BANDWIDTH MID CH (802.11a mode)
2 Agilent

Ch Freq 5.785 GHz

Occupied Bandwidth
#Atten 18 dB

TR A
1“*%“'.5'{“_. Ll LY
il

#II.IIE:H l MH:
Occ BH % Pwr

Occupied Bandwidth
232777 MHz % dB

Transmit Freq Error
% dB Banduidth

File Operation Status. A: EN892.GIF file saved

Page 30 of 113

¢
r?v'\‘ﬂ""" A ;
A ] "“"1'*!»:‘.!"]"'11."1\.-.\ «

DATE:Sept. 23, 2004
FCC ID:SA3-AGN1023P

| Meas Control

Restart

Measure
Single Cont

Pause

iy ii"'*\ i
o My

COMPLIANCE CERTIFICATION SERVICES
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA

DOCUMENT NO: CCSUP4031A
TEL: (408) 463-0885 FAX: (408) 463-0888

This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the

revision section of the document.



REPORT NO: 04U2911-1

EUT: 802.11 a TRUE MIMO CARDB ARD
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

7.3. PEAK OUTPUT POWER

PEAK POWER LIMIT

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed the following:

§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz , and
5725-5850 MHz bands: 1 watt.

§15.247 (b) (4) Except as shown in paragraphs (b)(3) (i), (ii) and (iii) of this section, if transmitting
antennas of directional gain greater than 6 dBi are used the peak output power from the intentional
radiator shall be reduced below the stated values in paragraphs (b)(1) or (b)(2) of this section, as

appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

The maximum antenna gain is 3 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer’s internal channel power
integration function is used to integrate the power over a bandwidth greater than or equal to the 99%
bandwidth.
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REPORT NO: 04U2911-1

DATE:Sept. 23, 2004

EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P
2.4 GHZ BAND RESULTS
No non-compliance noted:
802.11b Mode
Channel | Frequency | Peak Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 23.32 30 -6.68
Middle 2437 21.28 30 -8.72
High 2462 20.86 30 -9.14
802.11g Mode
Channel | Frequency | Peak Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 21.83 30 -8.17
Middle 2437 20.32 30 -9.68
High 2462 19.27 30 -10.73
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

5.8 GHZ BAND RESULTS

No non-compliance noted:

802.11 a data

Channel Frequency, MHz Peak Power, dBm
Low 5745 25.24
Mid 5785 25.59
High 5805 25.6
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

OUTPUT POWER (802.11b MODE)

PEAK POWER LOW CH (802.11b mode)

s Agilent L | Meas Setup
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Channel Power _- Off
UBW 3.000000000 MHz Avg Mode

Exp Repeat

Integ BH
14,0683 MHz

B Chan Pwr Span
21.6913568 MHz

#WBH 3 MHz

Optimize
Channel Power Power Spectral Density Ref Level

23.32 dBm /14.0609 MHz -48.16 dBm/Hz

More
1 of 2

File Operation Status, A:\SCRENG622.GIF file saved

Page 35 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888

This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

PEAK POWER MID CH (802.11b mode)
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

PEAK POWER HIGH CH (802.11b mode)
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

OUTPUT POWER (802.11q MODE)

PEAK POWER LOW CH (802.11g mode)
3 Agilent T | BH/Avg

Sweep Time
Ch Freq 2.412 GH=z Trig Free 1.006 ms

Channel Pover I | o M

UBHW 3.000000000 MHz Sweep

Single

Auto Sweep
Time
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0ff

Gate Setup»
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Channel Power Power Spectral Density 661

21.83 dBm /15.2890 MHz -50.02 dBm/Hz
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

PEAK POWER MID CH (802.11g mode)
. Agilent T | Sweep

Sweep Time
Ch Freq 2.437 GHz 1.008 ms

Channel Power _- Auta Man

Sweep Time 1.000 ms Sweep
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Auto Sweep
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20.32 dBm /15.3962 MHz -51.55 dBm/Hz
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

PEAK POWER HIGH CH (802.11g mode)

% Agilent 89:27:13  Jun 28, 2604 I Sweep

Sweep Time
Ch Freq 2.462 GHz Trig Free 1.688 ms

Channel Power Man

Sweep Time 1.000 ms Sweep
Cont

Single
Auto Sweep
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Channel Power Power Spectral Density

18.27 dBm /14.9183 MHz -52.47 dBm/Hz

Illlegal parameter value
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REPORT NO: 04U2911-1

DATE:Sept. 23, 2004

FCCID:SA3-AGN1023P

EUT: 802.11a TRUE MIMO CARDB ARD
OUTPUT POWER (802.11a MODE)
802.11a Mode 6 Mbps
Marker 1 [T1] REW 1 MHz RF ALt a0 4B
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Date-: 24 .5EF. 2004 18:57:448
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

OUTPUT POWER (802.11a MODE)
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REPORT NO: 04U2911-1

DATE:Sept. 23, 2004

EUT: 802.11 a TRUE MIM ARDB ARD F ID:SA3-AGN1023P:
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

7.4. MAXIMUM PERMISSIBLE EXPOSURE

NOTE: This product is classified as a portable device. SAR testing is required for RF exposure
evaluation. SAR testing has been performed on the referenced device and test reports have been uploaded
to the relevant OET EAB website locations.
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REPORT NO: 04U2911-1
EUT: 802.11 a TRUE MIMO CARDB

DATE:Sept. 23, 2004

ARD FCCID:SA3-AGN1023P

7.5. PEAK POWER SPECTRAL DENSITY

LIMIT

§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.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer, the maximum level in a 3 kHz bandwidth is
measured with the spectrum analyzer using RBW = 3 kHz and VBW > 3 kHz, sweep time = span / 3 kHz,
and video averaging is turned off. The PPSD is the highest level found across the emission in any 3 kHz
band.

2.4 GHz BAND RESULTS

No non-compliance noted:

802.11b Mode

Channel | Frequency | PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2412 -2.35 8 -10.35
Middle 2437 -4.84 8 -12.84
High 2462 -5.72 8 -13.72

802.11g Mode

Channel | Frequency | PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2412 -5.06 8 -13.06
Middle 2437 -6.81 8 -14.81
High 2462 -7.30 8 -15.30
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

5.8 GHz BAND RESULTS

No non-compliance noted:

802.11a Mode

Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 5745 -3.98 8 -11.98
Middle 5785 -5.67 8 -13.67
High 5825 -4.30 8 -12.30
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

7.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

§15.247 (c) In any 100 kHz bandwidth outside the frequency band 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. Attenuation below the
general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in§15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(c)).

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in the 2.4 GHz band.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in the 5.8 GHz band.

RESULTS

No non-compliance noted:

Page 56 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

SPURIOUS EMISSIONS, LOW CHANNEL (802.11b MODE)

LOW CH BANDEDGE (802.11b mode)

# Agilent 15:35:37 Jun 29, 2004 I Display

Full Screen

Display Line
-5.78 dEm
0ff

Limits»

J'l"r"'l-“t"i'iﬂ"f}ll II'.-"-'irjll'r“'l‘“"".,

" '_M 11-"’ HctlF}* e Fetn
§ - osition
) ) JJA.r""4M,.J".,-_‘._,._.J,b'-"il ﬂ

Display Line -
~5.70 dBn e

Il‘lﬁb.jr.,u“l

Preferences»

Unable to save file

Page 57 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

LOW CH SPURIOUS (802.11b mode)
# Agilent 15:37:56 Jun 29, 2064 | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

i
W Pk-Pk Search

e
M. ‘k. 'M‘ ‘WWN
srlarker
s 1 2.510000000 GHz Mkr > CF
-37.46 dBm

More
z #\JB 1 of 2

File Operation Status. A:\NSCREN324.GIF file saved

Page 58 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

SPURIOUS EMISSIONS, MID CHANNEL (802.11b MODE)

MID CH REFERENCE (802.11b mode)

# Agilent 15:48:56 Jun 29, 2004 I Display

Full Screen

Display Line
—-7.08 dBEm
On 2

i Limits»
o Il‘h‘ I|'I
nla ¥y | Active Fetn

JJ'J’ bl Position

" Bottam

Display Line _—
~7.00 dBn e

Preferences»
#UE

File Operation Status, A:\SCREN325.6IF file saved

Page 59 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

MID CH SPURIOUS (802.11b mode)

i Agilent 15:41:56 Jun 29, 2064 | Peak Search

Next Peak
Next Pk Right
Next Pk Left

Min Search

1 | M Pr-Pk Search

LT h
o ¥ i, ’.' A M F

S |9.760000008 GHz
Z43.44 dBm

Mkr 5 CF

More
1 of 2

#R W1 B Hz : o i ot

File Operation Status. A:\NSCREN326.GIF file saved

Page 60 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

SPURIOUS EMISSIONS, HIGH CHANNEL (802.11b MODE)

HIGH CH BANDEDGE (802.11b mode)

- Agilent 15:44:41 Jun 29, 2004 I Display

Full Screen

Display Line
-8.28 dBEm
On 2

Limits»

Active Fcth
Position

A Bottam

f S VRTINS NN VAT N, T

Display Line -
~8.20 dBn e

Preferences»
#UE

File Operation Status, A:\SCREN327.6IF file saved

Page 61 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

HIGH CH SPURIOUS (802.11b mode)

< Agilent 15:45:39 Jun 29, 2064 | Peak Search

Next Peak
Next Pk Right
Next Pk Left

Min Search

‘ | I F:-ri search

iy
¥

L 'T ,.."‘".""'1,""'~."L,A.»v*-1J'“"I"'J1n"""""\’*"‘-""‘r'-'-"""'-*"‘*"""'rl""u-m (e
2 IMarker
Mkr 5 CF
sep 1 3.100000000 GHz
-47.02 dBm
More

#Res BH 1 #UB Hz : 3.82 ¢ ot 1 of 2

File Operation Status. A:\NSCREN328.GIF file saved

Page 62 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

SPURIOUS EMISSIONS, LOW CHANNEL (802.11q MODE)

LOW CH BANDEDGE (802.11g mode)

- Agilent 88:45:45 Jun 29, 2004 I Marker

i’ Select Marker

—

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair
Span Center

Off

2.400000000 GHz
-29.16 dBm
Hz

More
1 of 2

Unable to save file

Page 63 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888

This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

LOW CH SPURIOUS (802.11g mode)
# Agilent 85:51:26 Jun 29, 2064 | Peak Search

Next Peak
Next Pk Right
Next Pk Left

Min Search

Pk-Pk Search

Mkr 5 CF

2.530000000 GHz
-41.41 dBm

More
__ 1of2

File Operation Status. A:\SCREN295.GIF file saved

#

Page 64 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

SPURIOUS EMISSIONS, MID CHANNEL (802.11g MODE)

MID CH REFERENCE (802.11g mode)

- Agilent 88:54:29  Jun 29, 2004 I Display

Full Screen

Display Line
-12.38 dEm
0ff

Limits»
Active Fcth
Position
Bottom
Display Line :
Titler
-12.30 dBm

Preferences»

, #JE

File Operation Status, A:\SCREN296.6IF file saved

Page 65 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

MID CH SPURIOUS (802.11g mode)

# Agilent B%:56:56 Jun 29, 2064 | Peak Search
Next Peak
Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Marker
36.940000000 GHz Mkr > CF
-32.03 dBm

More
z #\JB 1 of 2

File Operation Status. A:\NSCREN297.GIF file saved

Page 66 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

SPURIOUS EMISSIONS, HIGH CHANNEL (802.11g MODE)

HIGH CH BANDEDGE (802.11g mode)

- Agilent 89:61:55 Jun 29, 2004 I Marker

Select Marker

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

1, H
Mt ey, L bbb MU S SpaEPaw
pan enter

Off

2.483500000 GHz
-44.62 dBm
Hz

More
1 of 2
#UE

File Operation Status, A:\SCREN298.6IF file saved

Page 67 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888

This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

HIGH CH SPURIOUS (802.11g mode)

# Agilent 890314 Jun 29, 2064 | Peak Search
Next Peak
Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 5 CF

37.400000000 GHz
-32.15 dBm

More
B 1of 2

File Operation Status. A:\NSCREN299.GIF file saved

Page 68 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

SPURIOUS EMISSIONS, LOW CHANNEL (802.11a MODE)

LOW CH BANDEDGE (802.11a mode)

s Agilent 14:24:34 Jun 28, 2004 T | Marker

Select Marker
1 2 3 4

|.|IH‘.4|l.-Jn.J'|.‘Ihl|“'|||"m"‘l'h1.,_l\, Normal
|

|
l
/ ) Delta

{
|
r@-ﬁ,!.“nh' A

Delta Pair
{Tracking Ref)
Ref A

" ot

F lI_,.,,JI- q
. o gk Span Pair
R TN PRy AR p
hon M et Span Center

Marker off
G.725000000 GHz

More

Page 69 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

LOW CH SPURIOUS (802.11a mode)
# Agilent 14:26:11  Jun 28, 2064 T | Peak Search

Next Peak
Next Pk Right
Next Pk Left

Min Search

Pk-Pk Search

Marker
5.570000000 GHz Mkr > CF
-30.98 dBm

More
1 of 2

Page 70 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

SPURIOUS EMISSIONS, MID CHANNEL (802.11a MODE)

MID CH REFERENCE (802.11a mode)

# Agilent 13:55:53 Jun 28, 2004 T I Display

Full Screen

Display Line
-3.88 dBEm
0ff

Limits»

W ) [ | | ——
'L"I#Hl"""fl"ﬁ'ﬂﬁ'lul Active Fetn
Position

Bottom

Display Line -
~8.80 dBn e

Preferences»
#UE

File Operation Status, A:\SCREN263.6IF file saved

Page 71 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

MID CH SPURIOUS (802.11a mode)
# Agilent 13:57:37 Jun 28, 2064 T | Peak Search

Next Peak
Next Pk Right
Next Pk Left

Min Search

Pk-Pk Search

Mkr 5 CF

5.670000000 GHz
-26.95 dBm

More
1 of 2

) Hz #\B @k
ile Operation Status. A:\SCREN264.GIF file saved

Page 72 of 113

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P
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REPORT NO: 04U2911-1
TRUE MIMO CARDB

EUT: 802.11 a

7.7. RADIATED EMISSIONS

ARD

F

DATE:Sept. 23, 2004

ID:SA3-AGN1023P

7.7.1. TRANSMITTER RADIATED SPURIOUS EMISSIONS

LIMITS

§15.205 (a) 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 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025 - 8.5
4.17725 -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 14.47 - 14.5
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 17.7-214
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 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 (2)
13.36 - 13.41

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

2 Above 38.6

§15.205 (b) Except as provided in paragraphs (d) and (e), the field 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 1000 MHz, compliance with the limits in Section 15.209 shall be demonstrated using
measurement instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz, 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.
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

§15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall
not exceed the field strength levels specified in the following table:

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)

30 - 88 100 ** 3

88-216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under
this Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or
470-806 MHz. However, operation within these frequency bands is permitted under other sections of this
Part, e.g., Sections 15.231 and 15.241.

§15.209 (b) In the emission table above, the tighter limit applies at the band edges.
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set to transmit in
a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video bandwidth is set
to 1 MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels of the 2.4 GHz band.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels of the 5.8 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters

above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.

RESULTS

No non-compliance noted:
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REPORT NO: 04U2911-1

EUT: 802.11 a TRUE MIMO CARDB ARD F

7.7.2. TRANSMITTER RADIATED EMISSIONS ABOVE 1 GHZ

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, HORIZONTAL)
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DATE:Sept. 23, 2004
ID:SA3-AGN1023P
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P
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EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P
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REPORT NO: 04U2911-1
EUT: 802.11 a TRUE MIMO CARDB ARD

DATE:Sept. 23, 2004
FCC ID:SA3-AGN1023P
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

HARMONICS AND SPURIOUS EMISSIONS (b MODE)

07/26/04  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: VIEN TRAN

0412821

Company: AIRGO

EUT Descrip.: 802.11abg CARDBUS

EUT M/N: 1200

Test Target: FCC15 CLASS B

Mode Oper: TX 11b L/M/H_HARMONIC & SPUR

EMCO Horn 1-18GHz ‘ Spectrum Analyzer Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz \ Horn >18GHz

‘ T73;S/N: 6717 @3m j ‘ AgilcntFA446AAnalyzerj } T87 Miteq 924342 j } v‘

v (2 ft) M @2~3ft) [ (4~6ft) I (121t) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak Measurements: Average Measurements:
IMHz Video Bandwidth 10Hz Video Bandwidth

f Dist | Read Pk | Read Avg. Avg Pk Lim | Avg Lim| Pk Mar | Avg Mar
GHz | feet dBuV dBuV dBuV/m | dBuV/m | dBuV/m dB dB

LOW CH =2412MHZ
4.824 9.8 45.0 314 A . K 23.9 74.0 54.0 -30.1
4.824 9.8 42.9 30.0 A . K 22.5 74.0 54.0 -31.5

MID CH=2437TMHZ
4.874 9.8
7.311 9.8

4.874 9.8
7.311 9.8

HI CH = 2462MHZ
4.924 9.8 47.0 325 33.5 2.9 -44.8 0.0
7.386 9.8 48.8 35.5 36.0 4.3 -44.5 0.0
9.8 0.0
4.924 9.8 40.5 29.8 335 2.9 -44.8 0.0
7.386 9.8 42.2 30.0 36.0 4.3 -44.5 0.0

NO OTHER TX EMISSION WERE DETECTED AFTER 3RD HARMONIC

Measurement Frequency Amp  Preamp Gain Avg Lim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar  Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P
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REPORT NO: 04U2911-1

EUT: 802.11 a TRUE MIMO CARDB ARD

DATE:Sept. 23, 2004
FCC ID:SA3-AGN1023P
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P
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L | Peak Search
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P
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Min Search
i -
v1 52 I1M"'kr"""“f""r' "I""*-‘('“'u"'\‘”'J"s‘\“'l"“-"'a1.t*f’I'*I'J".rL1"'.""-‘~1a‘-r'-'n;--s-Mu'--i*'-‘.u‘-11'a'un..'-.J"'~"l-.t-"\.~v-,r.-1':1J-r\'-'u..-'r-vﬂ.«-.l\
S3 FC Pk-Pk Search
AA
aff):

FTun Mkr € CF
Swp

ik gk,

Mare

Start 2.483 50 GHz Stop 2.500 00 GHz 1cl2

#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pis)
Copyright 2000-2003 Agilent Technalogies
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

HIGH CH RESTRICTED, AVG (802.11g mode, Horizontal)
L | Peak Search

Mkr1 2.483 80 GHz

Rel 117.8 dBpV #Atlen 0 dB 45.86 dBpV Next Peak

Next Pk Rigrt
Next Pk Lelt
Min Search
Pk-Pk Search
Mkr € CF

Start 2.483 50 GHz Stop 2.500 00 GHz H?EE

#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pis)

Copyright : 3 Agilent Technologies
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REPORT NO: 04U2911-1

EUT: 802.11 a TRUE MIMO CARDB ARD

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Vertical)
e Agilent L
Mkr1 2.484 79 GHz
66.89 dBuV

Rel 117.8 dBpV #Atten 0 dB

1

d B-|..|V
Lohv "”"‘"i-'fii"."l,l‘;« hiu'l'fjl"'.‘lu,u'lr'l‘ N‘\-.L'-'Ilhul."g d

hl || g b i
v s | IULII\ML"]P_HW U f|||r W il'-Jl.'uhp ﬁuﬁiulk.ahr. 1|I|'f'|"1.i ) J,I"'L-.'l'.'.,lllHJﬂfu"fuli'Jl‘".
S3 FC
AA
o|f):
FTun
Swp

Start 2.483 50 GHz
#Res BW 1 MHz

Copyright 2000-2

Stop 2.500 00 GHz

#VBW 1 MHz Sweep 1 ms (601 pis)

003 Agilent Technologies
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| Peak Search

Next Peak
Next Pk Rigrt
Next Pk Leit
Min Search
Pk-Pk Search

Mkr € CF

Mare
1cl2
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

HIGH CH RESTRICTED, AVG (802.11g mode, Vertical)
L | Peak Search

Mkr1 2.483 50 GHz

Rel 117.8 dBpV #Atlen 0 dB 48.31 dBpV Next Peak

Next Pk Rigrt
Next Pk Lelt
Min Search
Pk-Pk Search
Mkr € CF

Start 2.483 50 GHz Stop 2.500 00 GHz H?EE

#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pis)

Copyright : 3 Agilent Technologies
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

HARMONICS AND SPURIOUS EMISSIONS (g MODE)

07/26/04  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: VIEN TRAN

Project #: 0412821

Company: AIRGO

EUT Descrip.: 802.11abg CARDBUS

EUT M/N: 1200

Test Target: FCC15 CLASS B

Mode Oper: TX 11g L/M/H_HARMONIC & SPUR

EMCO Horn 1-18GHz ‘ Spectrum Analyzer Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz \ Horn >18GHz

‘ T73; S/N: 6717 @3m j ‘ HP 8593EM Analyzer j } T87 Miteq 924342 j } v‘

v (2 ft) M @2~3ft) [ (4~6ft) I (121t) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak Measurements: Average Measurements:
IMHz Video Bandwidth 10Hz Video Bandwidth

f Dist | Read Pk | Read Avg. Avg Pk Lim | Avg Lim| Pk Mar | Avg Mar
GHz | feet dBuV dBuV dBuV/m | dBuV/m | dBuV/m dB dB

LOW CH =2412MHZ
4.824 9.8 40.6 27.9 A . K 20.4 74.0 54.0 -33.6
4.824 9.8 38.8 27.6 A . K 20.1 74.0 54.0 -33.9

MID CH=2437

4.874 9.8
7.311 9.8
12.185 9.8
4.874 9.8
7.311 9.8

HI CH = 2462MHZ
4.924 9.8 39.6 274 33.5 2.9 -44.8 0.0
7.386 9.8 43.6 31.0 36.0 4.3 -44.5 0.0

4.924 9.8 39.0 272 335 2.9 -44.8 0.0
7.386 9.8 42.2 30.0 36.0 4.3 -44.5 0.0

NO OTHER TX EMISSION WERE DETECTED AFTER 3RD HARMONIC

Measurement Frequency Amp  Preamp Gain Avg Lim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar  Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

HARMONICS AND SPURIOUS EMISSIONS (a MODE)

07/28/04  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: BEN DU

Project #: 04U2911

Company: AIRGO

EUT Descrip.: 802.11abg CARDBUS

EUT M/N:

Test Target: FCC15 CLASS B

Mode Oper: TX 11a_5.8GHz L/M/H_HARMONIC & SPUR

Test Equipment:

EMCO Horn 1-18GHz ‘ Spectrum Analyzer Pre-amplifer 1-26 GHz Pre-amplifer 26-40GHz l Horn >18GHz

‘ T73;S/N: 6717 @3m ,‘ ‘ Agilent E4446A Analyzer _ ‘ T87 Miteq 924342 v‘ ‘

v 2 ft) Me~3fty T @~6fty W (a2f) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak Measurements: Average Measurements:
1MHz Video Bandwidth 10Hz Video Bandwidth

f Dist | Read Pk | Read Avg. Peak Avg Pk Lim | Avg Lim Avg Mar
GHz | feet | dBuV dBuV dBuV/m | dBuV/m | dBuV/m | dBuV/m dB

LOW CH = 5745 MHZ
11.490 9.8 40.3 30.6 3 . X 44.6 349 74.0 54.0 -19.1
11.490 9.8 41.7 31.9 3 . X 46.0 36.2 74.0 54.0 -17.8

MID CH = 5785MHZ
11.570 9.8
11.570 9.8

HI CH = 5825MHZ
11.650 9.8 45.6 32.6 38.9 6.1 -41.7
11.650 9.8 47.2 345 38.9 6.1 -41.7

NO OTHER EMISSION WERE DETECTED AFTER 3RD HARMONIC

f Measurement Frequency Amp  Preamp Gain Avg Lim Average Field Strength Limit
Dist  Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Read Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
AF  Antenna Factor Peak  Calculated Peak Field Strength Pk Mar  Margin vs. Peak Limit

CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

7.7.3. WORST-CASE RADIATED EMISSIONS BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT

ACOMPLIANCE man Joon eat peoat

& ENQINABriNG Ser dcE, Ik,

T Tel: (4 08) 463-08838
LL,CEn,TOV
Fax: (408) 463-0885

Data#: 10 File#: BELOW 1GHE.EMI Date: 07-26-2004 Time: 11:15:26
o LTS (ABU V)

1t

I

n3¢

(Audic ATC)
Trace: & Ref Trace:

Condition: FCOC CLASS-E SUNOL BILOG 12/22/04 HORIZONTAL
Test Operator: : VIEN TRAN
Project #: : 04I2821
Company : : ATRGO
EUT: : CARDBUS BO0Z2.1llabg
Model No: : 6911
Configuration: : EUT / LAPTOP
Target of Test: : FCC-B
Mode of Operation: TX WORST CASE 11b
: LATOP & CARDBUS
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

HORIZONTAL DATA

Read Limit Cwver
Freq Remark Level Factor Level Line Limit

MHz dBuv dBE dBuV/m dBuvV/m dB

128.780 27.789 .58 41.37 .50 .13
198. 780 29.78 .58 43 .37 .50 .13
225.040 32.05 .07 45,12 .00 .88
225.040 34 .25 .11 47 .36 .00 .26
225.0840 32.00 LOT 45,07 .00 .93
305.480 29. .03 45,49 .00 .E1
305,480 Q : 01 43 .47 .00 .53

332,640 7. .54 43,
232.640 : .54 46,
T725.490 1. .23 45,
T725.490 9. L2200 43,
856.440 9. .55 45,
BE6.440 O 7. .53 42,
921.430 2 .63 45,
921.430 . L7347,

o I T T R O Y ]

.00
.00 .18
.00
.00 .28
.00 .79
.00
.00 .34
.00 .96

L e T =
L IR S T R L T T
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT

ACOMPLIANCE Son Joan S eaT oneae

& EMQINBBrNE Serice, Inc,

F B WG LSRR Tel: (4 08:' 463-08R88
LLceEn, Tow
Fax: (408) 463-0885

Dataf: 2 File#: BELOW 1GHZ.EMI Date: 07-26-2004 Time: 09:54:00
o L @By

']311

{Audix ATC)

Trace: 1

Condition: FCC CLASS-B SUNOL BILOG 12/22/04 VERTICAL
Test Operator: : VIEN TRAN

Project #: : 04T2821

Company: : ATRGO

EUT: : CARDBUS 802.1labg

Model No: :

Configuration: : EUT / LAPTOP

Target of Test: : FCC-B

Mode of Operation: TX WORST CASE  2.4GHZ BAND
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

VERTICAL DATA

Read Limit Cver
Freq Remark Level Factor Level Line Limit

MH= dBuV dB dBuV,/m dBuV/m dpB

]

.00 .36
.00

.00 .73
.00 .71
.00 .14
.00 .69
.00

.00 .42

.5B80 23.06 .58 36.
.940 .20 .11 432,
.030 .04 L2300 42,
.640 .75 .54 42,
.040 .95 .91 42,
.240 .18 L1242,
.030 .78 .21 42,
430 . BE .73 44,

o I T Y o R G T e
R v w I S o I o
W= @ =]
L S A R
o v Oy

o
w0
[Ts]
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

7.8. POWERLINE CONDUCTED EMISSIONS

LIMIT

§15.207 (a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is
designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies within the band 150 kHz to 30
MHz shall not exceed the limits in the following table, as measured using a 50 uH/50 ohms line
impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall be based
on the measurement of the radio frequency voltage between each power line and ground at the power
terminal.

The lower limit applies at the boundary between the frequency ranges.

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 56 to 46
0.5-5 56 46
5-30 i) 50
" Decreases with the logarithm of the frequency.
TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the
horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The resolution bandwidth is set to 9 kHz for both peak detection and quasi-peak detection measurements.
Peak detection is used unless otherwise noted as quasi-peak.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS

No non-compliance noted:
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Freq. Reading Closs | Limit EN B Margin Remark

(MHz) | PK (dBuV)| QP (dBuV) [AV (dBuV)| (dB) QP AV [QP (dB)|AV (dB)| L1/L2
0.15 54.70 -- 17.33 0.00 66.00 56.00 -11.30 | -38.67 L1
0.26 50.04 -- 37.84 0.00 62.91 5291 -12.87 | -15.07 L1
6.15 48.14 -- 16.74 0.00 60.00 50.00 -11.86 | -33.26 L1
0.15 52.24 -- 10.89 0.00 66.00 56.00 -13.76 | -45.11 L2
5.74 46.66 -- 22.17 0.00 60.00 50.00 -13.34 | -27.83 L2
0.25 46.60 -- 37.26 0.00 63.20 53.20 | -16.60 | -15.94 L2
6 Worst Data
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 a TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

LINE 1 RESULTS

5&61F Monterewv Road,

BOMPLIANGE Morgan Hill, CR 95037 USA

;‘i Enginaaring Servic s, InG. Tel: (408) 463-0885

Lﬁffé;ﬁt_;rlu.ﬁlsr‘ﬂ.cl: Fax: (408) 463-0888

Data#f: 28 File#: TOM.EMI Date: 07-26-2004 Time: 18:11:43
Level (dBuv) Compliance Certification Service

80

W’“

.M FAN WA NN Y] /1
Ak 2. 5 10 20
Frequency (MHz)

Trace: Ref Trace:

Project # : 04uzszl

Test Operator : Thanh Nguwven

Company : ATIRGO

EUT : B02.11 a/b/g CardBus

Model g

Configuratiecn : EUT Plug in SONY LapTop

Mode of Cperation: Tx Worst Case

Target of Test : FCC, CLARSS B
: Line 1 : PERK (Black), AVG ( Green)
: 115VAC, 60H=z
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REPORT NO: 04U2911-1

EUT: 802.11 a TRUE MIMO CARDB

LINE 2 RESULTS

ACOMPLIANCE

& Enpinaaring Se ryice, InG.
N oo vCnGIErRGE
LLoEATE

ARD

DATE:Sept. 23, 2004
FCC ID:SA3-AGN1023P

561F Monterey Road,
Morgan Hill, CR 95037 USA
Tel: (408) 463-0885
Fax: (408) 463-0888

Datag: 21 File#: TOM.EM
Level (dBuv)

I

Date: 07-26-2004 Time: 17:23:40
Compliance Certification Service

80

h\"-“.\_

&

NM.

v

I |

0.15 0

Trace:

.5

Project # 1 04uz821
Test Operator : Thanh Nguven

Company : AIRGO

1. 2

10 20

Fregquency (MHz)

EUT : 802.11 a/b/g CardBus

Model

Configuration : EUT Plug in SONY LapTop
Mode of COperaticn: Tx Worst Case

Target of Test : FCC, CLASS B

: Line 2 :

: 115VAC,

Ref Trace:

PERK (Black), AVG ( Green)

60Hz
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

8. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP

ANTENNA PORT CONDUCTED PHOTO
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

RADIATED BACK PHOTO
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP

LINE CONDUCTED FRONT PHOTO
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REPORT NO: 04U2911-1 DATE:Sept. 23, 2004
EUT: 802.11 TRUE MIMO CARDB ARD FCCID:SA3-AGN1023P

LINE CONDUCTED BACK PHOTO

END OF REPORT
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