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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ATHEROS COMMUNICATIONS, INC.
1700 TECHNOLOGY DRIVE
SAN JOSE, CA 95110, U.S.A.

EUT DESCRIPTION: 802.11n 2x2 PCle MINICARD TRANSCEIVER
MODEL.: AR5BXB92P
SERIAL NUMBER: 001F3A6CD9
DATE TESTED: MARCH 29-APRIL 8 AND MAY 09 & 31 AND JUNE1-2, 2011
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass

Compliance Certification Services (UL CCS) tested the above equipment in accordance with the
requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by UL CCS based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL CCS will constitute fraud and
shall nullify the document. This report must not be used by the client to claim product
certification, approval, or endorsement by NVLAP, NIST, any agency of the Federal
Government, or any agency of any government.

Approved & Released For UL CCS By: Tested By:
“ /L/IZ‘V % éé:";_ -
! : "":‘P'
THU CHAN CHIN PANG
ENGINEERING MANAGER EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, and FCC 06-96.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

UL CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation
can be viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
41. 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.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 4.94 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an 802.11n 2x2 PCle minicard transceiver, model AR5BXB92.
The radio module is manufactured by Atheros. Communications Inc.

5.2. MAXIMUM OUTPUT POWER

Table shown below is the output power to pass limit due to the higher antenna gain.

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
5.2 GHz BAND, 2x2
5180 - 5240 802.11a 12.42 17.46
5180 - 5240 802.11n HT20 12.44 17.54
5190 - 5230 802.11n HT40 13.99 25.06

5.3 GHz BAND, 2x2

5260 - 5320 802.11a 19.01 79.62
5260 - 5320 802.11n HT20 18.94 78.34
5270 - 5310 802.11n HT40 19.51 89.33

5.6 GHz BAND, 2x2

5500 - 5700 802.11a 19.80 95.50
5500 - 5700 802.11n HT20 19.75 94.41
5510 - 5670 802.11n HT40 19.84 96.38

5.3. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Atheros Radio test Revision 0.6 Build #18
Art_11n.

5.4. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

The major change filed under this application is adding higher antenna gains as shown (as
showing in the report) in the section below.
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5.5. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes same type of PIFA’s antennas, with the maximum gain as table below:

WiFi 1 WiFI 2
(Black) (Logo)
Freq Peak Gain Peak Gain Combined Log Gain
[GHZ] dBi dBi [dBi]
2.4-2.484 4.84 2.90 6.99
5.15-5.25 5.28 5.97 8.65
5.25-5.35 5.21 6.07 8.67
5.47 - 5.725 4.02 4.78 7.43
5.725 - 5.85 3.12 4.73 7.01

5.6. WORST-CASE CONFIGURATION AND MODE

The EUT was tested as an external module installed in a test jig board connected to a host
Laptop PC.

Worst-Case data rates were utilized from preliminary testing of the Chipset, worst-case data
rates used during the testing are as follows:

802.11a Mode (20 MHz BW operation): 24 Mbps, OFDM.
802.11n MIMO HT20 Mode: MCSO0, 6.5 Mbps, OFDM
802.11n MIMO HT40 Mode: MCSO0, 13.5 Mbps, OFDM

Radiated emissions below and above 1 GHz tests were performed for all bands and all modes.

Worst-case mode and channel used for 30-1000 MHz radiated was the mode and channel with
the highest output power.

All MIMO modes were measured with the highest combination of gains for each type of
antenna.

For MIMO modes measurements were performed using individual chains for all channels and
modes.

Page 9 of 210

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description | Manufacturer Model Serial Number FCC ID
Laptop PC Lenovo 769 L3-BE291 DoC
AC Adapter Lenovo 92P1105 11S92P1121ZBW9T1J5G1 N/A
/10 CABLES
I/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports

1 AC 1 AC Unshielded 1.8 m N/A

2 DC 1 DC Unshielded 1.8 m | Ferrite on laptop's end
TEST SETUP

The EUT is connected to a host laptop computer via Express card to MiniPCI-E adapter board
during the test. Test software exercised the radio card.
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SETUP DIAGRAM

Extended Card

Y

AC Adapter

115VAC 60Hz

Page 11 of 210

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

6. TEST AND MEASUREMENT EQUIPMENT

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

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 06-03-12
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01011 07-14-11
Antenna, Hom, 18 GHz EMCO 3115 C00945 06-29-11
Antenna, Hom, 26.5 GHz ARA MWH-1826/B C00589 11-28-11
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 01-27-12
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 07-15-11
Antenna, Homn, 40 GHz ARA MWH-2640/B C00981 06-08-11
Antenna, Homn, 26.5 GHz ARA MWH-1826/B C00589 06-25-11
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRC13192 N02683 CNR
Highpass Filter, 7.6 GHz Micro-Tronics HPM13195 N02601 CNR
Preamplifier, 1-26GHz Agilent / HP 8449B C01052 07-05-11
Peak Power Meter Boonton 4541 C01186 03-14-12
Peak Power Sensor Boonton 4541 C01189 03-15-12
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7. ANTENNA PORT TEST RESULTS

7.1.

802.11a MODE IN THE 5.2 GHz BAND

7.1.1. 26 dB BANDWIDTH

LIMITS

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 measured bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal bandwidth function is utilized.

RESULTS
Channel Frequency 26 dB Bandwidth
(MHz) (MHz)
Low 5180 22.503
Middle 5200 23.019
High 5240 22,151
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7.1.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (1)

Antenna Gain (Chain 1) Antenna Gain (Chain 2) Effective Legacy Gain
(dBi) (dBi) (dBi)
5.28 5.97 8.65

For the 5.15-5.25 GHz band, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz. 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.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NII) Devices — Part 15, Subpart E,
August 2002.

The transmitter output operates continuously therefore Method # 1 is used.
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESULTS
Limit
Channel Frequency Fixed B 4+10 Log B Effective Limit
Limit Limit Antenna Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5180 17 22.503 17.52 8.65 14.35
Mid 5200 17 23.219 17.66 8.65 14.35
High 5240 17 22.151 17.45 8.65 14.35
Individual Chain Results
Channel Frequency | Chain 1 | Chain 2 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 9.48 9.33 12.42 14.35 -1.93
Mid 5200 8.96 9.22 12.10 14.35 -2.25
High 5240 9.09 9.14 12.13 14.35 -2.22
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REPORT NO: 11U13650-3D

DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

FCC ID: PPD-AR5BXB92

CHAIN 1 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 1
e Agilent 07:40:58 May 9, 2011 L
|

Ch Freq 5.18 GHz Trig  Free I
Channel Power I |

| EViifAvg |

Res BV\}
1.0 MHz
Ilan|

| Yideo B
3.0 MHz
tilan|

Ref 20 dBm VEBWIREW
#Samp 1.00000
Log IE)

10 =

dB/
Offst

113 ' ] On
B

Atten 20 dB

Average
100
Off

A VBV Type
Puer (RMS) >

Center 5.180 000 0 GHz

Span 34.5 MHz

Auto Man

#Res BW 1 MHz

#VBW 3 MHz

Sweep 1 ms (1001 pts)

Channel Power

Fower Spectral Density

9.48 dBm /23.0000 MHz

-64.14 dBm/Hz

Span/REWVY

106
Ilan|

Auto

OUTPUT POWER MID CH, CHAIN 1
e Agilent 07:42:25 May 9, 2011 L

| J
Ch Freg 5.2 GHz Trig  Free
Channel Power I |

| BWrAvg I

—
Res BEWy
1.0 WHz

Ian|

| Video BW
3.0 MHz
tan|

Ref 20 dBm
#Samp)

Atten 20 dB

YBW/REW
1.00000
Ian)

Average
100
On Off

AvgBW Type

B

Center 5.200 000 0 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 34.5 MHz
Sweep 1 ms (1001 pts)

Prr (RIS

Auto Man

Channel Power

8.96 dBm /23.0000 MHz

Power Spectral Density

-64.66 dBm/Hz

Span/REWY
106
UED)

Auto
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

OUTPUT POWER HIGH CH, CHAIN 1

W Agilent 07:46:15 May 9, 2011

L

| EVilAvg I

| Res BW

Ch Freq

Channel Power

5.24 GHz

Trig

Free

1.0 MHz
Auto Man|

Ref 20 dBm

Atten 20 dB

| Yideo BW
3.0 MHz
Auto Man|

#Samp

VBWIREW
1.00000
Auto hdan|

Average

100

On Off

dB

AvgVBWY Type

#Res BW 1 MHz

Center 5.240 000 0 GHz

#WBW 3 MHz Sweep 1

Span 34.5 MHz

ms {1001 pts)

Pt (RIWIST
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Channel Power

9.09 dBm /23.0000 MHz

Fower Spectral Density

-64.53

dBm/Hz

Span/REWY|
108
Ilan)

Auto

CHAIN 2 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 2

e Agilent 07:47:25 May 9, 2011

L

[ Bwikvg |

J Res BV";

Ch Freq

Channel Power

5.18 GHz

Trig  Free

1.0 MHz
hilan|

| Yideo By
3.0 MHz

Ref 20 dBm

Atten 20 dB
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#Samp

YEW/REW

Log

1.00000

10

Ilan)

dB/

Average

Offst

100

113

On Off

dB

AvgVBWY Type

#Res BW 1 MHz

Center 5.180 000 0 GHz

#VBW 3 MHz

Span 34.5 MHz

Sweep 1 ms (1001 pts)

Purr (RIWIS)

Auto hdan|

Channel Power

9.33 dBm /23.0000 MHz

Fower Spectral Density

-64.29

dBm/Hz

Span/REWY
108
Ian)

Auto
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

OUTPUT POWER MID CH, CHAIN 2

e Agilent 07:48:21 May 9, 2011

L

Ch Freg

Channel Power

5.2 GHz

Trig  Free

Ref 20 dBm Atten 20 dB

#Samp|

Log
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dB/
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B
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Channel Power
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-64.40 dBm/Hz
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Span/REWY
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flan|

OUTPUT POWER HIGH CH, CHAIN 2

W Agilent 07:50:57 May 9, 2011

L

| By\iAvg |

Ch Freq 5.24 GHz

Trig  Free

Channel Power

Ref 20 dBm Atten 20 dB
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Log !
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A VBWY Type
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Average
100
Off

Pt (RMSIH
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Channel Power

9.14 dBm /23.0000 MHz
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Auto
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Ian)
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011

FCC ID: PPD-AR5BXB92

7.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1.3dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel Frequency Chain 1 Chain 2 Total
Power Power Power

(MHz) (dBm) (dBm) (dBm)

Low 5180 9.15 9.26 12.22
Middle 5200 8.90 9.02 11.97
High 5240 8.80 9.10 11.96
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.1.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (1)

Antenna Gain (Chain 1)
(dBi)

Antenna Gain (Chain 2)
(dBi)

Effective Legacy Gain
(dBi)

5.28 5.97 8.65

For the 5.15-5.25 GHz band, 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.

The maximum effective antenna gain is 8.65dBi, therefore the limit is 1.35 dBm.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NII) Devices — Part 15, Subpart E,
August 2002. PPSD method #2 was used.

RESULTS
Channel Frequency Chain 1 Chain 2 Total Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -1.702 -2.281 1.03 1.35 -0.32
Middle 5200 -1.956 -2.477 0.80 1.35 -0.55
High 5240 -1.972 -1.882 1.08 1.35 -0.27
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 1 POWER SPECTRAL DENSITY

PSD LOW CH, CHAIN 1
e Agilent 091057 Apr@, 2011 R T [PeakSearch |
| |

Ch Freq 5.18 GHz Trig  Free Mext Peak

Channel Power Averages: 100 I |

| Next Pk Right

Mkr1 5.187 095 GHz
Ref 20 dBm Atten 20 dB -1.702 dBm

#Samp MNext Pk Left
Log
10 .
dB/ !

‘ Min Search
17.6

Offst
dB

u]

1.4
dBm
#PAvg
100
W1 s2

Pk-Pk Search

‘ Mir @ CF

Center 5.180 000 GHz Span 33 MHz M?ge

#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

PSD MID CH, CHAIN 1
He Agilent 09:11:34 AprS, 2011 R T [PeakSearch |
|

Ch Freq 52 GHz Trig  Free ext Pealk

Channel Power Averages: 100 I |

| Next Pk Right

Mkr1 5.206 875 GHz
Ref 20 dBm Atten 20 dB -1.956 dBm
#Samp Nenxt Pk Left

‘ Min Search

Pk-Pk Search

14
dBm

#PAvg ‘ Mir © CF

100
W1 52

Center 5.200 000 GHz Span 33 MHz M?Ee

#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

PSD HIGH CH, CHAIN 1
5 Agilent 09:13:08 Apr, 2011 R T [PeaksSearch |

[ |
Ch Freq 524 GHz Trig  Free Mext Peak
Channel Power Averages: 100 I |
| ‘ Next Pk Right
Mkr1 5.244 950 GHz

Ref 20 dBm Atten 20 dB -1.972 dBm
#Samp Next Pk Left

‘ Min Search

‘ Pk-Pk Search
1.4 P

dBm

#PAvyg

100 ‘ lkr ©® CF
W1 s2

Wlore
10f2

Center 5.240 000 GHz Span 33 MHz
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms {601 pts)

CHAIN 2 POWER SPECTRAL DENSITY

PSD LOW CH, CHAIN 2
e Agilent 09:16:47 Apr8, 2011 R T [PeakSearch |

| ‘
Ch Freq 5.18 GHz Trig  Free I Mext Peak
Channel Power Averages: 100 I |
| ‘ Nest Pk Right
Mkr1 5.176 700 GHz
Ref 20 dBm Atten 20 (B -2.281 dBm
#Samp ‘ Next Pk Left
Log

10
dB/

‘ Min Search

‘ Fl-Fk Search
‘ Wik © CF

Wlore
10f2

Center 5.180 000 GHz Span 33 MHz
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

PSD MID CH, CHAIN 2

i Agilent 09:16:12 Apr@, 2071

R T |PeakSearch |

Ch Freg

Channel Power

5.2 GHz

Trig  Free

Mext Pealk

Averages: 100

| Next Pk Right
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Atten 20 dB
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100
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Span 33 MHz
Sweep 20 ms (601 pts)

hore
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PSD HIGH CH, CHAIN 2

d- Agilent 09:14:05 Apr &, 2011

R T |PeakSearch |

Ch Freq

Channel Power

5.24 GHz

Averages: 100

Trig  Free ‘ Mext Peak
|

Ref 20 dBm

Atten 20 dB

| ‘ Next Pk Right
Mkr1 5.232 850 GHz
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dB/
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.1.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.407 (b) (1)
For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35
GHz band shall not exceed an EIRP of -27 dBm / MHz.

5.2GHz band, Antenna Gain, chain 1=5.28, chain 2=5.97
5.3Hz Band, antenna gain, chain 1=5.21, chain 2-6.07

TEST PROCEDURE

Conducted RF measurements of the transmitter output are made to confirm that the EUT
antenna port conducted emissions meet the specified limit and to identify any spurious signals
that require further investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to
1 MHz. The video bandwidth is set to 1 MHz. Peak detection measurements are compared to
EIRP limit, adjusted for the maximum antenna gain.

Measurements are made over the 30 MHz to 40 GHz range with the transmitter set to the
lowest, middle, and highest channels.

RESULTS:

Limit=-27 dBm + Antenna Gain + 10Log (N) dB
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RESULTS

CHAIN 1 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 1
- Agilent 03:41:25 May 9, 2011 L | Marker |

Mkr1 10340 GHz
Ref 11.3 dBm #Atten 10 dB 5017 dBm || Select Marker
#Peak | 12 3 4
Log
10
dB/
Offst
1.3
dB

u]
-36.1 “T -
dBm T DEH@E?)IF
racking Re
LoAv Ref A

Mormal

Start 30 MH:z Stop 26.000 GHz
#Res BW 1 MH:z #WBW 1 MHz Sweep 129.9 ms (1001 pts)

Matker Trace > Pz Amplitude
1 )] 10.340 GHz -50.17 dBm

Span Pair

Span Center

LOW CHANNEL SPURIOUS, CHAIN 1
e Agilent 03:40:41 May 9, 2011 L |Peak Search |

Mkr1 37.116 GHz

Ref 11.3 dBm #Atten 10 dB -38.21 dBm Mext Peak
#Peak

Next Pk Right

dB . | MNext Pk Left
DI ‘

-36.1
dBm

LghAv

‘ hin Search

Start 26.000 GHz Stop 40.000 GHz
#Res BW 1 MHz #UBW 1 MHz Sweep 70 ms {1001 pts) Pl-Pk Search
Marker Trace X oz Amplitude

1 1 37116 GHz -38.21dBm
‘ Wikr © CF
hlore
1of2
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

MID CHANNEL SPURIOUS, CHAIN 1
e Agilent 03:42:14 May 9, 2011 L [ Marker |
Mkii 10.392 GHz

Ref 11.3 dBm #Atten 10 dB 49.76 dBm || Slect Marker
#Peak T 1 2 3 4

Log

Delta

dBm Delta Pair

racking Re

Start 30 MHz Stop 26.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 129.9 ms (1001 p1s)

Matker Trace X Pz Amplitude
1 1 10.292 GHz -48.76 dBm

Span Pair
Span Center

MID CHANNEL SPURIOUS, CHAIN 1
e Agilent 03:43:29 May 9, 2011 L | Peak Search |

Wkr1 37.620 GHz
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EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

HIGH CHANNEL SPURIOUS, CHAIN 1
# Agilent 035112 May 9, 2011 L [ Marker |
Mkr1 10470 GHz
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HIGH CHANNEL SPURIOUS, CHAIN 1
e Agilent 03:51:41 May 9, 2011 L |Peak Search |
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 2 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 2
s Agilent 03:39.23 May 9, 2011 L [ Marker |

Mkr1 10.366 GHz
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LOW CHANNEL SPURIOUS, CHAIN 2

4 Agilent 03:40:11 May 9, 2011 L Peak Search
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EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

MID CHANNEL SPURIOUS, CHAIN 2
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EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

HIGH CHANNEL SPURIOUS, CHAIN 2
# Agilent 035329 May 9, 2011 L [ Marker |
Mkr1 10496 GHz

Ref 12 dBm #Atten 12 dB 5379 dpm || S€leCt Marker
#Peak I 1 2 3 4

Log

Delta

dBm Delta Pair

racking Re

Start 30 MHz Stop 26.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 129.9 ms (1001 p1s)

Matker Trace X Pz Amplitude
1 1 10406 GHz -52.79 dBm

Span Pair
Span Center

HIGH CHANNEL SPURIOUS, CHAIN 2
e Agilent 03:52115 May 9, 2011 L | Peak Search |

Mkr1 36.696 GHz
Ref 9.3 dBm #hAtten 8 (B 40.80 dBm MNext Pealk
#Peak
Log
10
B/
Offst

1.3
dB ) _ MNext Pk Left
DI

-36.1
dBm

LghAv

Next Pk Right

‘ hin Search

Start 26.000 GHz Stop 40.000 GHz
#Res BW 1 MHz #UBW 1 MHz Sweep 70 ms {1001 pts) Pl-Pk Search
Marker Trace X oz Amplitude

1 1 26696 GHz -40.80 dBm
‘ Wikr © CF
hlore
1of2
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.2, 802.11n HT20 MODE IN THE 5.2 GHz BAND

7.2.1.26 dB BANDWIDTH

LIMITS

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 measured bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal bandwidth function is utilized.

RESULTS
Channel Frequency 26 dB Bandwidth
(MHz) (MH2)
Low 5180 24.417
Middle 5200 24.749
High 5240 24.561
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

26 dB BANDWIDTH

BANDWIDTH LOW CH
s Agilent 05:38:25 May 9, 2011 L [Freg/Channel |

' I

Occupied Bandwidth I |

| Start Freq
5.15500000 GHz

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
Log PR IR PN NPT 5.20500000 GHz

10 ik
dB/ | CF Step
Offst i, L/ by ki SRS G, ||| =-00000000 MHz

1.3 [l || T Mar|

dB

| Freq Offset

Center 5.180 00 GHz Span 50 MHz || 00000000 Hz
#Res BW 300 kHz ZWBW 1 MHz Sweep 20 ms (1001 pts)

; . Signal Track
Occupied Bandwidth Occ BYY % Pwr 9900 % ||[on off

17.6776 MHz xdB 260048

Transmit Freq Errar -40.786 kHz
# dB Bandwidth 24417 MHz*

BANDWIDTH MID CH

#5 Agilent 053731 May 9, 2011 L [FregiChannel |

| ]
Ch Freg 5.2 GHz Trig  Free

Occupied Bandwidth I |

Center Freq
520000000 GHz

| Start Freq
517500000 GHz

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
Log PSR P NP NPTV TR £.22500000 GHz

10
dB/ i CF Step
oftst [ L AT ALl 500000000 Wz
11.3 TR At Ilan

B [
I Freq Offset
0.00000000 Hz

Center 5.200 00 GHz Span 50 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 20 ms (1001 pts)

- - Signal Track
Occupied Bandwidth Oce BYW % Prr 23.00 % |l|on off

17.8220 MHz ndB 260048

Transmit Freq Errar -40.015 kHz
% dB Bandwidth 24749 MHz™
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

BANDWIDTH HIGH CH

W Agilent 06:36:32 May 9, 2011

L | Sweep |

Ch Freq

Oceupied Bandwidth I

Free
| Auta

5.24 GHz Trig

Single

Ref 20 dBm

| Sweep Time
2000 ms

| Swieep

hlan|

Caont

Atten 20 dB

#Samp

Morm

Center 5.240 00 GHz
#Res BW 300 kHz

Span 50 MHz

Auto Sweep

Time]
Accy

#WBW 1 MHz Sweep 20 ms (1001 pts)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

95.00 %
-26.00 dB

Occ BYY % Puwr
¥ dB

17.7856 MHz

-63.124 kHz
24 561 MHz"
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.2.2. OUTPUT POWER
FCC §15.407 (a) (1)

For the 5.15-5.25 GHz band, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz. 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.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NII) Devices — Part 15, Subpart E,
August 2002.

The transmitter output operates continuously therefore Method # 1 is used.
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92
RESULTS
Limit
Channel Frequency Fixed B 4+10 Log B Antenna Limit
Limit Limit Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5180 17 24.417 17.88 8.65 14.35
Mid 5200 17 24.749 17.94 8.65 14.35
High 5240 17 24.561 17.90 8.65 14.35
Individual Chain Results
Channel Frequency Chain 1 Chain 2 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 9.34 9.26 12.31 14.35 -2.04
Mid 5200 9.35 9.51 12.44 14.35 -1.91
High 5240 9.06 9.39 12.24 14.35 2.1
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 1 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 1

e Agilent 08:02:48 May 9, 2011

| By\iAvg |

Ch Freq 5.18 GHz

Channel Power

Ref 20 dBm Atten 20 dB

#Samp

Log

10

dB/

Offst

113

dB

Center 5.180 000 0 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 37.5 MHz

Sweep 1 ms (1001 pts)

g

A VBWY Type
Pt (RM31Y

Auto Man

Channel Power

9.34 dBm /25.0000 MHz

Fower Spectral Density

-64.64 dBm/Hz

Span/REWY|
106
Ian)

Auto

OUTPUT POWER MID CH, CHAIN 1

e Agilent 08:03:42 May 9, 2011

L

| BWJ‘AVQ I

Ch Freg 5.2 GHz

Trig  Free

Channel Power

Res BYy
1.0 MHz
tan|

Ref 20 dBm Atten 20 dB

Video BW
3.0 MHz
Idan|

#Samp)

YEWIRBW
1.00000

Auto Idan

=

B

Center 5.200 000 0 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 37.5 MHz

Average
100
On Off

Avg/VEW Type
Pt (RMZ) Y

Auto Idan|

Sweep 1 ms (1001 pts)

Channel Power

9.35dBm /25.0000 MHz

Power Spectral Density

-64.63 dBm/Hz

Span/REWY
106

Auto Man
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

OUTPUT POWER HIGH CH, CHAIN 1
s Agilent 07:5315 May 9, 2011 L [FregiChannel |

| |
ChFreqg 524 GHz Trig Free 551335355 E%eHCl

Channel Power I

| Start Freq
522125000 GHz

Ref 20 dBm Atten 20 dB
#Samp
Log

10
CF Step

dB/
Offst 3.75000000 hHz
uto hila

1.3 ' Auto

dB
Freq Offset
0.00000000 Hz

Stop Freq
526875000 GHz

Center 5.240 000 0 GHz Span 37.5 MHz
#Res BW 300 kHz #WBW 3 MHz Sweep 1.267 ms (1001 p1s)

Signal Track
Channel Power Power Spectral Density On off

9.06 dBm /25.0000 MHz -64.92 dBm/Hz

CHAIN 2 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 2
6 Agilent 08:02.07 May 9, 2011 L [ Sweep |

| [ sweep Time

Ch Freq 5.18 GHz Trig  Free 1.000 ms
At hdan|

Channel Power I |

| Sweep
Single Cont

Ref 20 dBm Atten 20 dB Auto Sweep
#Samp Time

dB

Center 5.180 000 0 GHz Span 37.5 MHz
#Res BW 1 MHz #VBW 8 MHz Sweep 1 ms (1001 pts)

Channel Power Fower Spectral Density

9.26 dBm /25.0000 MHz -64.72 dBm/Hz
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

OUTPUT POWER MID CH, CHAIN 2

e Agilent 08:01:42 May 9, 2011

Ch Freg

Channel Power

5.2 GHz

Ref 20 dBm Atten 20 dB

#Samp|

Log

10

dB/

Offst
1.3

B

Center 5.200 000 0 GHz Span 37.5 MHz

On

AvgVEW Type

Auto

Average
100
Off

Pur (RMS)Y
Iilan)

#Res BW 1 MHz

#VBW 3 MHz

Sweep 1 ms (1001 pts)

Channel Power

Fower Spectral Density

9.51 dBm /25.0000 MHz

-64.46 dBm/Hz

Auto

Span/REWY
106
flan|

OUTPUT POWER HIGH CH, CHAIN 2

- Agilent 08:00:15 May 9, 2011 L

| By\iAvg |

Ch Freq 5.24 GHz

Channel Power I |

Trig  Free

Ref 20 dBm Atten 20 dB

#Samp i

Log |

10

Ao

Autao

Res BW
1.0 MHz
hlan|

Yideo BWY
3.0 MHz

YBW/RE
1.00000
Iilan|

dB/

Offst

113

dB

Center 5.240 000 0 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 37.5 MHz
Sweep 1 ms (1001 pts)

On

A VBWY Type

Auto

Average
100
Off

Pt (RMSIH
tlan)

Channel Power

9.39 dBm /25.0000 MHz

Fower Spectral Density

-64.59 dBm/Hz

Auto

Span/REWY|
106
Ian)
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011

FCC ID: PPD-AR5BXB92

7.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.3dB (including 10 dB pad and 1.3dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel Frequency Chain 1 Chain 2 Total
Power Power Power

(MHz) (dBm) (dBm) (dBm)

Low 5180 9.10 9.15 12.14
Middle 5200 9.22 9.40 12.32
High 5240 9.00 9.30 12.16
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.2.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (1)

For the 5.15-5.25 GHz band, 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.

The composite antenna gain is 8.65 dBi, therefore the limit is 1.35 dBm.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NIl) Devices — Part 15, Subpart E,
August 2002. PPSD method #2 was used.

RESULTS
Channel | Frequency Chain 1 Chain 2 Total Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -1.903 -1.912 1.10 1.35 -0.25
Middle 5200 -2.313 -2.014 0.85 1.35 -0.50
High 5240 -2.401 -2.461 0.58 1.35 -0.77
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 1 POWER SPECTRAL DENSITY

PSD LOW CH, CHAIN 1

e Agilent 10:22:24 Apr&, 201 R T

| Poak Search |

Ch Freq 5.18 GHz Trig  Free
Channel Power Averages: 100 I |

I
Mext Peak

Mkr1 5.183 960 GHz
Ref 20 dBm Atten 20 dB -1.903 dBm

| ‘ Next Pk Right

#Samp

Log
10

‘ Mext Pl Left

dB/

Offst
176

‘ Min Search

1.4 .
dBm

‘ Fl-Fk Search

#PAvyg

100

‘ Mkr @ CF

W1 s2

Center 5.180 000 GHz Span 33 MHz
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms {601 pts)

Wlore
10f2

PSD MID CH, CHAIN 1

2 Agilent 10:23:00 Aprg, 201 R T

| Peak Search |

Ch Freg 5.2 GHz Trig  Free

Channel Power Averages: 100 I |

Mext Pealk

| Next Pk Right

Mkr1 5.202 805 GHz
Ref 20 dBm Atten 20 dB -2.313 dBm

#Samp)

Mext Pk Left

‘ hin Search

dBm

14 - T

Pk-Plk Search

#PAvg

100

‘ Mhkr @ CF

W1 52

#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Center 5.200 000 GHz Span 33 MHz 10i2

hlore
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

PSD HIGH CH, CHAIN 1

w@- Agilent 10:24:22 Apr 8, 2011

R T

| Poak Search |

Ch Freq 5.24 GHz

Trig  Free

Channel Power

Averages: 100 I |

I
Mext Peak

Ref 20 dBm Atten 20 dB

Mkr1 5.246 545 GHz
-2.401 dBm

| ‘ Next Pk Right

#Samp

Mext Pl Left

‘ Min Search

1.4
dBm

‘ Fl-Fk Search

#PAvyg

100

‘ Mkr @ CF

W1 s2

Center 5.240 000 GHz
#Res BW 1 MHz #WBW 3 MHz

Span 33 MHz
Sweep 1 ms {601 pts)

Wlore
10f2

CHAIN 2 POWER SPECTRAL DENSITY

PSD LOW CH, CHAIN 2

H Agilent 10:26:13 Apra, 2011

R T

| Peak Search |

Ch Freg 5.18 GHz

Trig  Free

Channel Power

Averages: 100 I |

Mext Peak

| ‘ Next Pk Right

Ref 20 dBm Atten 20 dB

Mkr1 5.184 895 GHz
-1.912 dBm

#Samp

‘ Mext Pk Left

‘ Min Search

1.4
dBm

‘ Pk-Pk Search

#PAvg

100

‘ Mikr @ CF

W1 52

Wore

Center 5.180 000 GHz
#Res BW 1 MHz #WBW 3 MHz

Span 33 MHz

Sweep 1 ms {601 pts)

10of2
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

PSD MID CH, CHAIN 2

He Agilent 10:26:38 Apr 8, 2011

R T |PeakSearch |

Ch Freg

Channel Power

5.2 GHz

Trig  Free

Mext Pealk

Averages: 100

| Next Pk Right

Ref 20 dBm

Atten 20 dB

Mkr1 5.201 980 GHz
-2.014 dBm

#Samp|

Mext Pk Left

Log
10

dB/

Min Search

Offst
176

Pk-Pk Search

14
dBm

#PAvg

Mkr @ CF

100

W1 52

Center 5.200 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 33 MHz
Sweep 1 ms (601 pts)

hore
10f2

PSD HIGH CH, CHAIN 2

W Agilent 10:25:04 Apra, 2011

R T |PeakSearch |

Ch Freq

Channel Power

5.24 GHz

Averages: 100

Trig  Free ‘ Mext Peak
|

Ref 20 dBm

Atten 20 dB

| ‘ Next Pk Right
Mkr1 5.237 525 GHz

#Samp

Log
10

-2.461 dBm
Mext Pl Left

dB/

‘ Min Search

‘ Fl-Fk Search

‘ Mkr @ CF

Center 5.240 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 33 MHz
Sweep 1 ms {601 pts)

Wlore
10f2
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.2.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.407 (b) (1)

For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35
GHz band shall not exceed an EIRP of -27 dBm / MHz.

TEST PROCEDURE

Conducted RF measurements of the transmitter output are made to confirm that the EUT
antenna port conducted emissions meet the specified limit and to identify any spurious signals
that require further investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to
1 MHz. The video bandwidth is set to 1 MHz. Peak detection measurements are compared to
EIRP limit, adjusted for the maximum antenna gain.

Measurements are made over the 30 MHz to 40 GHz range with the transmitter set to the
lowest, middle, and highest channels.
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESULTS

CHAIN 1 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 1
- Agilent 04:07:22 May 9, 2011 L | Marker |

Mkr1 10.366 GHz
Ref 13 dBm #Atten 12 dB 47.89 dBm || Select Marker
#Peak T 12 3 4
Log
10
dB/
Offst
1.3
dB

u]
-36.1 ’ I -
dBm T DEH@E?)IF
racking Re
LoAv Ref A

Mormal

Start 30 MH:z Stop 26.000 GHz
#Res BW 1 MH:z #WBW 1 MHz Sweep 129.9 ms (1001 pts)

Matker Trace > Pz Amplitude
1 )] 10.366 GHz -47 .58 dBm

Span Pair

Span Center

LOW CHANNEL SPURIOUS, CHAIN 1
e Agilent 04:08:07 May 9, 2011 L | Paak Search |

Wkr1 37.340 GHz

Ref 9.3 dBm #Atten 8 (B 40.60 dBm Mext Peak
#Peak

Next Pk Right

dB _ | MNext Pk Left
DI ‘

-36.1
dBm

LghAv

‘ hin Search

Start 26.000 GHz Stop 40.000 GHz
#Res BW 1 MHz #UBW 1 MHz Sweep 70 ms {1001 pts) Pl-Pk Search
Marker Trace X oz Amplitude

1 1 37.340 GHz -40.60 dBm
‘ Wikr © CF
hlore
1of2
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

MID CHANNEL SPURIOUS, CHAIN 1
¢ Agilent 04:07.03 May 9, 2011 L [ Marker |
Mkii 10.392 GHz

Ref 13 dBm #Atten 12 dB 49.08 dBm || SleCt Marker
#Peak T 1 2 3 4

Log

Delta

dBm Delta Pair

racking Re

Start 30 MHz Stop 26.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 129.9 ms (1001 p1s)

Matker Trace X Pz Amplitude
1 1 10.292 GHz -48.028 dBm

Span Pair
Span Center

MID CHANNEL SPURIOUS, CHAIN 1
e Agilent 04:08:32 May 9, 2011 L | Peak Search |

Mkr1 37.242 GHz
Ref 9.3 dBm #hAtten 8 (B 40.89 dBm MNext Pealk
#Peak
Log
10
B/
Offst

1.3 |
8 IV MNext Pk Left
Dl

-36.1
dBm

LghAv

Next Pk Right

‘ hin Search

Start 26.000 GHz Stop 40.000 GHz
#Res BW 1 MHz #UBW 1 MHz Sweep 70 ms {1001 pts) Pl-Pk Search
Marker Trace X oz Amplitude

1 1 37.242 GHz -40.89 dBm
‘ Wikr © CF
hlore
1of2
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 2 SPURIOUS EMISSIONS
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

7.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter outputs are connected to the spectrum analyzer via a combiner. The RBW is set
to 1% to 3% of the measured bandwidth. The VBW is set to 3 times the RBW. The sweep time
is coupled. The spectrum analyzer internal bandwidth function is utilized.

RESULTS

Channel Frequency 26 dB Bandwidth
(MHz) (MHz)
Low 5190 44.745
High 5230 45.640
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.3.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (1)

For the 5.15-5.25 GHz band, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz. 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.

The composite antenna gain is 8.65 dBi.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NIl) Devices — Part 15, Subpart E,
August 2002.

The transmitter output operates continuously therefore Method # 1 is used.

RESULTS
Limit
Channel Frequency Fixed B 4+10 Log B Antenna Limit
Limit Limit Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5190 17 44,745 20.51 8.65 14.35
High 5230 17 45.640 20.59 8.65 14.35
Individual Chain Results
Channel Frequency Chain 1 Chain 2 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 10.85 11.10 13.99 14.35 -0.36
High 5230 10.82 11.05 13.95 14.35 -0.40
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 1 OUTPUT POWER

OUTPUT POWER LOW CH,

e Agilent 08:09:42 May 9, 2011

CHAIN 1
L

=

Sweep

Sive

Ch Freq

Channel Power

5.19 GHz

Trig  Free

Ref 20 dBm Atten 20 dB

Alto

#Samp

Log

10

Morm

dB/

Offst

113

dB

Center 5.190 000 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

Span 69 MHz

ep Time
2000 ms
Ian)

Swieep
Time
Accy

Sweep 20 ms (1001 pts)

Channel Power

10.85 dBm /46.0000 MHz

Fower Spectral Density

-65.77 dBm/Hz

OUTPUT POWER HIGH CH,

- Agilent 08:10:32 May 9, 2011

CHAIN 1
L

| By\iAvg |

Ch Freq

Channel Power

5.23 GHz

I
Free
| Ao

Trig 5

| W

Ref 20 dBm Atten 20 dB

Autao

#Samp

Log

VEVWIRE

Res BW
10.0 kHz
hlan|

ideo BWY
1.5 MHz
Ilan|

1.00000
Iilan|

10

dB/

A

Offst

113

On

dB

Center 5.230 000 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

Span 69 MHz ||&uta

| A VBWY Type
Pt (RM31Y

verage
100
off

tlan)

Sweep 20 ms (1001 pts)

Channel Power

10.82 dBm /46.0000 MHz

Fower Spectral Density

-65.81 dBm/Hz

Span/REWY|

Page 56 of 210

COMPLIANCE CERTIFICATION SERVICES (UL CCS)
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701D
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011

FCC ID: PPD-AR5BXB92

7.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.3dB (including 10 dB pad and 1.3dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel Frequency Chain 1 Chain 2 Total
Power Power Power

(MHz) (dBm) (dBm) (dBm)

Low 5190 10.90 11.02 13.97
High 5230 10.70 11.05 13.89
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.3.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (1)

For the 5.15-5.25 GHz band, 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.

The maximum antenna gain is 8.65 dBi, therefore the limit is 1.35dBm.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NII) Devices — Part 15, Subpart E,
August 2002. PPSD method #2 was used.

RESULTS
Channel | Frequency Chain 1 Chain 2 Total Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 -2.999 -2.205 0.43 1.35 -0.92
High 5230 -3.03 -2.886 0.05 1.35 -1.30
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.3.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.407 (b) (1)

For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35
GHz band shall not exceed an EIRP of -27 dBm / MHz.

TEST PROCEDURE

Conducted RF measurements of the transmitter output are made to confirm that the EUT
antenna port conducted emissions meet the specified limit and to identify any spurious signals
that require further investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to
1 MHz. The video bandwidth is set to 1 MHz. Peak detection measurements are compared to
EIRP limit, adjusted for the maximum antenna gain.

Measurements are made over the 30 MHz to 40 GHz range with the transmitter set to the
lowest, middle, and highest channels.

RESULTS:

Limit=-27 dBm + Antenna Gain + 10Log (N) dB
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 2 SPURIOUS EMISSIONS
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.4. 802.11a DUAL CHAIN LEGACY MODE IN THE 5.3 GHz BAND
7.4.1.26 dB BANDWIDTH

LIMITS

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 measured bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal bandwidth function is utilized.

RESULTS
Channel Frequency 26 dB Bandwidth
(MHz) (MHz)
Low 5260 24.106
Middle 5300 25.542
High 5320 23.063
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

26 dB BANDWIDTH
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

BANDWIDTH
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.4.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (2)

Antenna Gain (Chain 1) Antenna Gain (Chain 2) Effective Legacy Gain
(dBi) (dBi) (dBi)
5.21 6.07 8.67

For the 5.25-5.35 GHz band, the maximum conducted output power over the frequency band 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 MHz. 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.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NII) Devices — Part 15, Subpart E,
August 2002.

The transmitter output operates continuously therefore Method # 1 is used.
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92
RESULTS
Limit
Channel Frequency Fixed B 11 +10 Log B Effective Limit
Limit Limit Ant Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5260 24 24.106 24.82 8.67 21.33
Mid 5300 24 25.542 25.07 8.67 21.33
High 5320 24 23.063 24.63 8.67 21.33
Individual Chain Results
Channel Frequency Chain 1 Chain 2 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 15.68 16.30 19.01 21.33 -2.32
Mid 5300 10.80 11.11 13.97 21.33 -7.36
High 5320 11.33 11.13 14.24 21.33 -7.09
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

OUTPUT POWER HIGH CH, CHAIN 1
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

OUTPUT POWER MID CH, CHAIN 2
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.4.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.3dB (including 10 dB pad and 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Chain 1 Chain 2 Total
Power Power Power
(MHz) (dBm) (dBm) (dBm)
Low 5260 15.60 16.10 18.87
Middle 5300 10.78 10.70 13.75
High 5320 11.10 10.80 13.96
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.4.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (2)

Antenna Gain (Chain 1) Antenna Gain (Chain 2) Effective Legacy Gain
(dBi) (dBi) (dBi)
5.21 6.07 8.67

For the 5.25-5.35 GHz band, 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 exceeds 6 dBi.

The maximum effective antenna gain is 8.67 dBi, therefore the limit is 8.33 dBm.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NII) Devices — Part 15, Subpart E,
August 2002. PPSD method #2 was used.
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REPORT NO: 11U13650-3D

DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

FCC ID: PPD-AR5BXB92

RESULTS
Channel | Frequency Chain 1 Chain 2 Total Limit Margin
PPSD PPSD PPSD

(MHz) (dBm) (dBm) (dBm) (dBm) (dB)

Low 5260 4.66 5.118 7.91 8.33 -0.42

Middle 5300 0.39 1.284 3.87 8.33 -4.46

High 5320 0.729 1.339 4.06 8.33 -4.27

Page 77 of 210
COMPLIANCE CERTIFICATION SERVICES (UL CCS)

FORM NO: CCSUP4701D
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.4.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.407 (b) (2)

For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.25-5.35
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

Conducted RF measurements of the transmitter output are made to confirm that the EUT
antenna port conducted emissions meet the specified limit and to identify any spurious signals
that require further investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to
1 MHz. The video bandwidth is set to 1 MHz. Peak detection measurements are compared to
EIRP limit, adjusted for the maximum antenna gain.

Measurements are made over the 30 MHz to 40 GHz range with the transmitter set to the
lowest, middle, and highest channels.

RESULTS:

Limit=-27 dBm + Antenna Gain + 10Log (N) dB
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

RESULTS

CHAIN 1 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 1

- Agilent 03:31:18 May 9, 2011 L

Mkr1 15.768 GHz
43.49 dBm

| Peak Search |

Mext Peak

Ref 15 dBm
#Peak
Log

10

dB/
(Hfst

1.3

dB Mext Pk Left
DI

-36.1 . |

#Atten 14 dB

Next Pk Right

dBm
LgAv

Start 30 MHz
#Res BW 1 MHz

Marker Trace
1 [8)]

‘ Min Search
Stop 26.000 GHz
Sweep 129.9 ms (1001 pts)

‘ Pk-Pk Search
Amplitude
-43.48 dBm
‘ tlkr ©® CF
Wore
1of2

#VBW 1 MHz
X s
15.768 GHz

LOW CHANNEL SPURIOUS, CHAIN 1

e Agilent 03:32:20 May 9, 2011 L

Mkr1 36.878 GHz
-38.58 dBm

| Peak Search |

Mext Pealk

Ref 11.3 dBm
#Peak

#Atten 10 (B

Next Pk Right

dB _ » MNext Pk Left
DI ‘

-36.1
dBm

LghAv

‘ hin Search

Start 26.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 40.000 GHz

Sweep 70 ms {1001 pts) Pl-Pk Search

Marker Trace

X Az

Amplitude

1 ) 36,578 GHz

-38.58 dBm
‘ Wikr © CF
hlore
1of2
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

MID CHANNEL SPURIOUS, CHAIN 1
56 Agilent 04:43:34 May 9, 2011 L [ Marker |
Mki1 9.54 GHz

Ref 11.3 dBm #Atten 10 dB -55.76 dBm
#Peak

Select Marker
1 2 3 4

Maormal

Delta

(IB;II T Dfltag)?)ir
racking Re
LgAv Ref A

Start 30 MHz Stop 40.00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 1) 9.54 GHz -55.76 dBm

Span Pair

Span Center

HIGH CHANNEL SPURIOUS, CHAIN 1
- Agilent 04:42:54 May 9, 2011 L | Marker |

Mkr1 10.34 GHz

Ref 11.3 dBm #Atten 10 dB 54.79 dBm
#Peak
Log

Select Marker
1 2 3 4

-36.1 -

dBm T DEH@E?)IF
racking Re

LoAv Ref A

Start 30 MH:z Stop 40.00 GHz
#Res BW 1 MH:z #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace > Pz Amplitude
1 )] 1034 GHz -54.79 dBm

Span Pair

Span Center
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 2 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 2

e Agilent 03:33:44 May 9, 2011

L

| Poak Search |

Ref 15 dBm #htten 14 B

Mkr1 10.522 GHz
46.28 dBm

#Peak

Mext Peak

‘ Nest Pk Right

Mext Pl Left

dBm

LgAv

‘ Min Search

Start 30 MHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 26.000 GHz
Sweep 129.9 ms (1001 p1s)

Marer Trace
1 3

X iz
10522 GHz

Amplitude
-46.28 dBm

‘ Fl-Fk Search
‘ Wik © CF

Wlore
10f2

LOW CHANNEL SPURIOUS, CHAIN 2

e Agilent 03:32:50 May 9, 2011

L

| Peak Search |

Ref 11.3 dBm #Atten 10 (B

Mkr1 37.606 GHz
37.62 dBm

#Peak

Mext Pealk

Log

Next Pk Right

‘ Mext Pk Left

-36.1
dBm

LghAv

‘ hin Search

Start 26.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 40.000 GHz
Sweep 70 ms (1001 pts)

Marker Trace
1 [4)]

X iz
27606 GHz

Amplitude
-37 62 dBm

Pk-Plk Search

‘ Wikr © CF
hlore
1of2
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

MID CHANNEL SPURIOUS, CHAIN 2
s Agilent 044121 May 9, 2011 L [ Marker |
Mkr1 15.50 GHz

Ref 11.3 dBm #Atten 10 dB -52.30 dBm
#Peak

Select Marker
1 2 3 4

Maormal

Delta

(IB;II T Dfltag)?)ir
racking Re
LgAv Ref A

Start 30 MHz Stop 40.00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 1) 15.50 GHz -52.20 dBm

Span Pair

Span Center

HIGH CHANNEL SPURIOUS, CHAIN 2
- Agilent 04:42:12 May 9, 2011 L | Marker |

Mkr1 10.62 GHz

Ref 11.3 dBm #Atten 10 dB 54.80 dBm
#Peak
Log

Select Marker
1 2 3 4

-36.1 -

dBm T DEH@E?)IF
racking Re

LoAv Ref A

Start 30 MH:z Stop 40.00 GHz
#Res BW 1 MH:z #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace > Pz Amplitude
1 )] 1062 GHz -54.20 dBm

Span Pair

Span Center

Page 85 of 210

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.5. 802.11n HT20 MODE IN THE 5.3 GHz BAND
7.5.1.26 dB BANDWIDTH

LIMITS

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 measured bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal bandwidth function is utilized.

RESULTS
Channel Frequency 26 dB Bandwidth
(MHz) (MHz)
Low 5260 24.927
Middle 5300 25.035
High 5320 24.846
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 06:50:50 May 9, 2011 L

|FrequhanneI |

Ch Freq 5.26 GHz

Oceupied Bandwidth I

Trig  Free

Ref 20 dBm Atten 20 dB

#Samp

Log L+ RPFTTI Nt WS W CTTATIEWR A LYoy

Center Freq
526000000 GHz

Start Freq
£.23500000 GHz

Stop Freq
528500000 GHz

10

dB/

Offst . Ll Rl Tl
113 I
dB

Center 5.260 00 GHz
#Res BW 300 kHz

Span 50 MHz

#WBW 1 MHz Sweep 20 ms (1001 pts)

CF Step
5.00000000 fWHz
Auto Man|

Freq Offset
0.00000000 Hz

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Occupied Bandwidth
17.8016 MHz

36.814 kHz
24927 MHz"

Transmit Freq Error
¥ dB Bandwidth

Signal Track

On Off

BANDWIDTH MID CH

e Agilent 06:51:26 May 9, 2011 L

|Fre§fChanneI |

Ch Freg 5.3 GHz

Occupied Bandwidth I |

Trig  Free

Center Freq
£.30000000 GHz

Ref 20 dBm
#Samp)

Atten 20 dB

Start Freq
527500000 GHz

Stop Freq
532500000 GHz

B

Center 5.300 00 GHz
#Res BW 300 kHz

Span 50 MHz

#WBW 1 MHz Sweep 20 ms (1001 pts)

CF Step
5.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track

Occupied Bandwidth

Do BYW % Pwr 292.00 %

On

Off

Transmit Freq Errar
 dB Bandwidth

17.7544 MHz

21.357 kHz
25035 MHz™

xdB  -26.00 dB
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

BANDWIDTH

W Agilent 06:49:40

HIGH CH

May 9, 2011

L

| Sweep |

Ch Freq

5.32 GHz

Trig  Free

Oceupied Bandwidth

Ref 20 dBm

Atten 20 dB

Sweep Time
2000 ms

Auto hdan|

Swieep

Single Caont

#Samp

=

Auto Sweep
Time

Morm Accy

dB

Center 5.320 00 GHz
#Res BW 300 kHz

#VBW 1 MHz

Span 50 MHz

Sweep 20 ms (1001 pts)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Occ BYY % Puwr
¥ dB

17.8711 MHz

35.363 kHz
24.546 MHz"

95.00 %
-26.00 dB
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.5.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (2)

For the 5.25-5.35 GHz band, the maximum conducted output power over the frequency band 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 MHz. 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.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NIl) Devices — Part 15, Subpart E,
August 2002.

The transmitter output operates continuously therefore Method # 1 is used.
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

RESULTS
Limit
Channel Frequency Fixed B 11 +10Log B Antenna Limit
Limit Limit Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5260 24 24.927 24.97 8.67 21.33
Mid 5300 24 25.035 24.99 8.67 21.33
High 5320 24 24.846 24.95 8.67 21.33
Individual Chain Results
Channel Frequency Chain 1 Chain 2 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 16.20 15.65 18.94 21.33 -2.39
Mid 5300 11.33 11.23 14.29 21.33 -7.04
High 5320 11.38 11.28 14.34 21.33 -6.99
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 1 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 1
# Agilent 034203 May 9, 2011 L [FregiChannel |
|

Ch Freq 5.26 GHz Trig  Free I

Channel Power I

Center Freq
526000000 GHz

| Start Freq
524125000 GHz

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
Log 5. 27575000 5Hz

10
dB/ CF Step
Offst | 3.75000000 MHz
1.3 Auto

dB

Freq Offset
0.00000000 Hz

Center 5.260 000 0 GHz Span 37.5 MHz
#Res BW 1 MHz #VBW 8 MHz Sweep 20 ms (1001 pts)

Signal Track
Channel Power Fower Spectral Density On off

16.20 dBm /25.0000 MHz -57.78 dBm/Hz

OUTPUT POWER MID CH, CHAIN 1
e Agilent 08:43:01 May 9, 2011 L | BWIAVQ |

| ] Res BV
Ch Freg 5.3 GHz Trig  Free 1.0 tHz
tan|

Video BW
3.0 MHz
Idan|

Channel Power I |

Ref 20 dBm Atten 20 dB VEWRBW

#Samp| 1.00000
I Ian|

| Average

100
On Off

B AvgiVBW Type
Pt (RMS) ¥
Center 5.300 000 0 GHz Span 37.5 MHz ||Auto Man

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (1001 pts)

Channel Power Power Spectral Density

11.33 dBm /25.0000 MHz -62.65 dBm/Hz SpaniRBwY
106
Auto Man|
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

OUTPUT POWER HIGH CH, CHAIN 1
- Agilent 08:43:27 May 9, 2011 L | BW{AVQ |

| ] Res BW
Ch Freg 5.32 GHz Trig  Free 1.0 MHz
Auto Man|

‘ ideo BW

3.0 MHz
Auto Man|
Ref 20 dBm Atten 20 dB VEWREW
#Samp 1.00000
Log S— Auto Ian|

10

dB/ Average
Offst 100
113 on Of

18 AvgVBW Type

Pt (RMSIH
Center 5.320 000 0 GHz Span 37.5 MHz ||&uto tulan
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (1001 pts)

Channel Power I |

Channel Power Power Spectral Density

11.38 dBm /25.0000 MHz -62.60 dBm/Hz SpanRBWY
106
Auto Man|

CHAIN 2 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 2
- Agilent 08:39:58 May 9, 2011 L | Sweeé |

| [ sweep Time
Ch Freg 5.26 GHz Trig  Free 20.00 ms
Auto Man

Channel Power I |

| Swieep
Single Cant

Ref 20 dBm Atten 20 dB Auto Sweep

#Samp 1

0 I I Time]
og Marm Accy

10
dB/ ) -—«I

Offst
113
dB

Center 5.260 000 0 GHz Span 37.5 MHz
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (1001 pts)

Channel Power Power Spectral Density

15.65 dBm /25.0000 MHz -58.33 dBm/Hz
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

OUTPUT POWER MID CH, CHAIN 2

- Agilent 08:40:45 May 9, 2011

L | B\lfAvg I

| Res BW

Ch Freg 5.3 GHz

Trig  Free 1.0 MHz

Channel Power

[ ik

| Video By
3.0 MHz

Ref 20 dBm Atten 20 dB

tan|

#Samp| [

YEWIREW

1.00000

Ian|

Average

100

On off

AvgBW Type

Center 5.300 000 0 GHz

#Res BW 1 MHz #VBW 3 MHz

Sweep 20 ms (1001 pts)

Purr (RIS

Span 37.5 MHz Man|

Ao

Channel Power

11.23 dBm /25.0000 MHz

Fower Spectral Density
-62.75 dBm/Hz

Span'REWY|
106

Auto Idan

e Agilent 08:41:21 May 9, 2011

L

Ch Freg 5.32 GHz

Trig  Free

Channel Power

Auto

Ref 20 dBm Atten 20 dB

#Samp

Average

100

dB

l|on Off
| Ayg/VEW Type

Center 5.320 000 0 GHz

#Res BW 1 MHz #VBW 3 MHz

Sweep 20 ms (1001 pts)

Pt (RIWISTH

Span 37.5 MHz hdan|

Auto

Channel Power

11.28 dBm /25.0000 MHz

FPower Spectral Density

-62.70 dBm/Hz

Span/REWY|
106
Ilan|

Autao
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.5.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.3 dB (including 10 dB pad and 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Chain 1 Chain 2 Total
Power Power Power
(MHz) (dBm) (dBm) (dBm)
Low 5260 16.02 15.45 18.75
Middle 5300 11.00 11.10 14.06
High 5320 10.95 11.08 14.03
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.5.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (2)

Antenna Gain (Chain 1)
(dBi)

Antenna Gain (Chain 2)
(dBi)
5.21 6.07

Effective Legacy Gain
(dBi)

8.67

For the 5.25-5.35 GHz band, 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 exceeds 6 dBi.

The maximum effective antenna gain is 8.67dBi, therefore the limit is 8.33 dBm.

RESULTS
Channel | Frequency Chain 1 Chain 2 Total Limit Margin
PPSD PPSD PPSD

(MHz) (dBm) (dBm) (dBm) (dBm) (dB)

Low 5260 4.386 5.399 7.93 8.33 -0.40
Middle 5300 0.456 1.022 3.76 8.33 -4.57
High 5320 0.342 1.364 3.89 8.33 -4.44
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 1 POWER SPECTRAL DENSITY

PSD LOW CH, CHAIN 1
i Agilent 20:40:17 Apr15, 201 R T | Peak Search |

| ‘

Ch Freq 526 GHz Trig  Free I Mext Peak
Channel Power Averages: 100 I |

| ‘ Nest Pk Right
Mkr1 5.263 960 GHz

Ref 20 dBm Atten 20 (B 4.386 dBm
#Samp ‘ Next Pk Left
Log

10

dB/ _
Offst Min Search

176

) ‘ Pk-Pk Search
8.3
dBm
#PAvyg
100 ‘ lkr @ CF
W1 S2

Wlore
10f2

Center 5.260 000 GHz Span 33 MHz
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (601 pts)

PSD MID CH, CHAIN 1
e Agilent 12:19:55 Aprg, 201 R T |Peak Search |

Ch Freq 5.3 GHz Trig  Free Mext Pealk

Channel Power Averages: 100 I |

| Next Pk Right

Mkr1 5.303 520 GHz
Ref 20 dBm Atten 20 dB 0.456 dBm
#Samp Next Pk Left

‘ hin Search

Pk-Plk Search

8.3
dBm

#PAvg ‘ Mkr © CF

100
W1 52

hlore

Center 5.300 000 GHz Span 33 MHz
1of2

#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

PSD HIGH CH, CHAIN 1

W Agilent 12:18:59 Apra, 2011

R T

| Poak Search |

Ch Freq

Channel Power

5.32 GHz

Trig  Free
Averages: 100 I |

I
Mext Peak

Ref 20 dBm

Atten 20 dB

Mkr1 5.312 575 GHz
0.342 dBm

| ‘ Next Pk Right

#Samp

Mext Pl Left

‘ Min Search

8.3

dBm

#PAvyg

100

‘ Fl-Fk Search
‘ Wik © CF

W1 s2

Center 5.320 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 33 MHz
Sweep 1 ms {601 pts)

Wlore
10f2

CHAIN 2 POWER SPECTRAL DENSITY

PSD LOW CH, CHAIN 2

He Agilent 20:41:35 Apr 15,2011

R T

| Poak Search |

Ch Freq

Channel Power

5.26 GHz

Trig  Free
|Ave|‘ages: 100 I |

I
Mext Peak

Marker 5.255215000 GHz

Ref 20 dBm

Atten 20 dB

Mkr1 5.255 215 GHz
5.399 dBm

| ‘ Next Pk Right

#Samp

Log
10

o

‘ Mext Pl Left

dB/

‘ Min Search

- ‘Pk—Pk Search

‘ Mkr @ CF

Center 5.260 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 33 MHz
Sweep 20 ms (601 pts)

Wlore
10f2
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

PSD MID CH, CHAIN 2

He Agilent 12:17:46 Apr8, 2011

R T |PeakSearch |

Ch Freg

Channel Power

5.3 GHz

Trig  Free

Mext Pealk

Averages: 100

| Next Pk Right

Ref 20 dBm

Atten 20 dB

Mkr1 5.293 565 GHz
1.022 dBm

#Samp|

Mext Pk Left

Log
10

dB/

Min Search

Offst
176

B

DI

Pk-Pk Search

8.3
dBm

#PAvg

Mkr @ CF

100

W1 52

Center 5.300 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 33 MHz
Sweep 1 ms (601 pts)

hore
10f2

PSD HIGH CH, CHAIN 2

W Agilent 12:18:26 Apra, 2011

R T |PeakSearch |

Ch Freq

Channel Power

5.32 GHz

Averages: 100

Trig  Free ‘ Mext Peak
|

Ref 20 dBm

Atten 20 dB

| ‘ Next Pk Right
Mkr1 5.323 135 GHz

#Samp

Log
10

dB/

1.364 dBm
Mext Pl Left

‘ Min Search

‘ Fl-Fk Search

‘ Mkr @ CF

Center 5.320 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 33 MHz
Sweep 1 ms {601 pts)

Wlore
10f2
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.5.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.407 (b) (2)

For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.25-5.35
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

Conducted RF measurements of the transmitter output are made to confirm that the EUT
antenna port conducted emissions meet the specified limit and to identify any spurious signals
that require further investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to
1 MHz. The video bandwidth is set to 1 MHz. Peak detection measurements are compared to
EIRP limit, adjusted for the maximum antenna gain.

Measurements are made over the 30 MHz to 40 GHz range with the transmitter set to the
lowest, middle, and highest channels.

RESULTS:

Limit=-27 dBm + Antenna Gain + 10Log (N) dB
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

RESULTS

CHAIN 1 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 1

- Agilent 03:31:18 May 9, 2011 L

Mkr1 15.768 GHz
43.49 dBm

| Peak Search |

Mext Peak

Ref 15 dBm
#Peak
Log

10

dB/
(Hfst

1.3

dB Mext Pk Left
DI

-36.1 . |

#Atten 14 dB

Next Pk Right

dBm
LgAv

Start 30 MHz
#Res BW 1 MHz

Marker Trace
1 [8)]

‘ Min Search
Stop 26.000 GHz
Sweep 129.9 ms (1001 pts)

‘ Pk-Pk Search
Amplitude
-43.48 dBm
‘ tlkr ©® CF
Wore
1of2

#VBW 1 MHz
X s
15.768 GHz

LOW CHANNEL SPURIOUS, CHAIN 1

e Agilent 03:32:20 May 9, 2011 L

Mkr1 36.878 GHz
-38.58 dBm

| Peak Search |

Mext Pealk

Ref 11.3 dBm
#Peak

#Atten 10 (B

Next Pk Right

dB _ » MNext Pk Left
DI ‘

-36.1
dBm

LghAv

‘ hin Search

Start 26.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 40.000 GHz

Sweep 70 ms {1001 pts) Pl-Pk Search

Marker Trace

X Az

Amplitude

1 ) 36,578 GHz

-38.58 dBm
‘ Wikr © CF
hlore
1of2
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

MID CHANNEL SPURIOUS, CHAIN 1
s Agilent 044334 May 9, 2011 L [ Marker |

Mkr1 9.54 GHz
Ref 11.3 dBm #Atten 10 dB 55.76 dBm 199'9;1 Maarker .

#Peak

Maormal

Delta

(IB;II T Dfltag)?)ir
racking Re
LgAv Ref A

Start 30 MHz Stop 40.00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 1) 9.54 GHz -55.76 dBm

Span Pair

Span Center

| HIGH CHANNEL SPURIOUS, CHAIN 1 |

B Agilent 04:42:54 May 9, 2011 L | Marker

Mkrl 10.34 GHz
Ref 11.3 dBm #Atten 10 dB 54.79 dBm 199'e§t Ma3rker .

#Peak

Mormal

Delta

Delta Pair
[Tracking Ref)
LgAv Ref A

dBm

Start 30 MHz Stop 40.00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 )] 1034 GHz -54.79 dBm

Span Pair

Span Center
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 2 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 2

e Agilent 03:33:44 May 9, 2011

L

| Poak Search |

Ref 15 dBm #htten 14 B

Mkr1 10.522 GHz
46.28 dBm

#Peak

Mext Peak

‘ Nest Pk Right

Mext Pl Left

dBm

LgAv

‘ Min Search

Start 30 MHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 26.000 GHz
Sweep 129.9 ms (1001 p1s)

Marer Trace
1 3

X iz
10522 GHz

Amplitude
-46.28 dBm

‘ Fl-Fk Search
‘ Wik © CF

Wlore
10f2

LOW CHANNEL SPURIOUS, CHAIN 2

e Agilent 03:32:50 May 9, 2011

L

| Peak Search |

Ref 11.3 dBm #Atten 10 (B

Mkr1 37.606 GHz
37.62 dBm

#Peak

Mext Pealk

Log

Next Pk Right

‘ Mext Pk Left

-36.1
dBm

LghAv

‘ hin Search

Start 26.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 40.000 GHz
Sweep 70 ms (1001 pts)

Marker Trace
1 [4)]

X iz
27606 GHz

Amplitude
-37 62 dBm

Pk-Plk Search

‘ Wikr © CF
hlore
1of2
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

MID CHANNEL SPURIOUS, CHAIN 2
s Agilent 044121 May 9, 2011 L [ Marker |

Mkrl 15.50 GHz
Ref 11.3 dBm #Atten 10 dB 5230 dBm 199'9;1 Maarker .

#Peak

Maormal

Delta

(IB;II T Dfltag)?)ir
racking Re
LgAv Ref A

Start 30 MHz Stop 40.00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 1) 15.50 GHz -52.20 dBm

Span Pair

Span Center

| HIGH CHANNEL SPURIOUS, CHAIN 2 |

B Agilent 04:42:12 May 9, 2011 L | Marker

Mkrl 10.62 GHz
Ref 11.3 dBm #Atten 10 dB 5480 dBm 199'e§t Ma3rker .

#Peak

Mormal

Delta

Delta Pair
[Tracking Ref)
LgAv Ref A

dBm

Start 30 MHz Stop 40.00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 )] 1062 GHz -54.50 dBm

Span Pair

Span Center
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.6. 802.11n HT40 MODE IN THE 5.3 GHz BAND
7.6.1. 26 dB BANDWIDTH

LIMITS

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 measured bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal bandwidth function is utilized.

RESULTS

Channel Frequency 26 dB Bandwidth
(MHz) (MHz)
Low 5270 46.124
High 5310 44.622
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 0B:52:41 May 9, 2011 L

|FrequhanneI |

Ch Freg

Occupied Bandwidth

5.27 GHz Trig  Free

Center Freq
527000000 GHz

| Start Freq

Ref 20 dBm Atten 20 dB

5.22000000 GHz

#Samp| |

Stop Freq

Log |

5.32000000 GHz

1
10

< N T A g R Tl
dB/

Offst
113
iB

CF Step
10.0000000 hiHz
Auto Mdan|

Center 5.270 0 GHz
#Res BW 510 kHz

Span 100 MHz

#VBW 1.5 MHz Sweep 20 ms (1001 pts)

| Freq Offset
000000000 Hz

Occ BW % Puwr
¥ dB

95.00 %
-26.00 dB

Occupied Bandwidth
36.1632 MHz

138.313 kHz
46.124 tHz™

Transmit Freq Errar
% dB Bandwidth

Signal Track

Cn off

BANDWIDTH HIGH CH

- Agilent 08:56:05 May 9, 2011 L

| Sweep |

Sweep Time

Ch Freq

Occupied Bandwidth

5.31 GHz Trig  Free

20.00 ms

At hdan|

Sweep

Ref 20 dBm Atten 20 dB

Cont

| Single

Auto Sweep

#Samp

Log |

Time

%
10

Marm Accy

dB/

Offst
113
dB

Center 5.310 0 GHz
#Res BW 510 kHz

Span 100 MHz

#VBW 1.5 MHz Sweep 20 ms (1001 pts)

—

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Occupied Bandwidth
36.2733 MHz

-14.455 kHz
44 522 MHz"

Transmit Freq Error
¥ dB Bandwidth
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.6.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (2)

For the 5.25-5.35 GHz band, the maximum conducted output power over the frequency band 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 MHz. 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.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NIl) Devices — Part 15, Subpart E,
August 2002.

The transmitter output operates continuously therefore Method # 1 is used.
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DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

RESULTS
Limit
Channel Frequency Fixed B 11 +10 Log B Antenna Limit
Limit Limit Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5270 24 46.124 27.64 8.67 21.33
High 5310 24 44.622 27.50 8.67 21.33
Individual Chain Results
Channel Frequency Chain 1 Chain 2 Total Limit Margin
Power Power Power
(MHz2) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 16.77 16.22 19.51 21.33 -1.82
High 5310 13.21 13.17 16.20 21.33 -5.13
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 1 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 1
- Agilent 08:48:40 May 9, 2011 RL | By Avg |

I Res BWY
Ch Freq 5.27 GHz Trig  Free 510.0 kHz

Channel Power hdan|

Ref 20 dBm Atten 20 dB
#Samp i

Log |

10
dB/
Ofst
11.3
dB

A VBWY Type
Pt (RM31Y
Auto Man

Center 5.270 000 GHz Span 69 MHz
#Res BW 510 kHz #VBW 1.5 MH:z Sweep 20 ms (1001 pts)

Channel Power Fower Spectral Density

16.77 dBm /46.0000 MHz -59.86 dBm/Hz Span/RBW|

106
Auto Man|

OUTPUT POWER HIGH CH, CHAIN 1
- Agilent 035109 May 9, 2011 RL [ Bwitvg |

| ] Res BW
Ch Freq 5.31 GHz Trig  Free 510.0 kHz

Channel Power | | Auto tlan|

| 1.5 MHz

Ref 20 dBm Atten 20 (B YEWREW
#Samp | 1.00000
! Man

Average
100
|[=n 0ff

AvgVBWY Type
P (RMSY
Auto hdan|

dB

Center 5.310 000 GHz Span 69 MHz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 20 ms (1001 pts)

Channel Power Fower Spectral Density

13.21 dBm /46.0000 MHz -63.42 dBm/Hz Span/RBW

106
Auto Man|
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 2 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 2

e Agilent 05:49:21 May 9, 2011

RL

| EVilAvg |

Ch Freg 5.27 GHz

Trig  Free

Channel Power

Auto

Ref 20 dBm

Atten 20 dB

#Samp

Log

10

dB/

Offst

11.3

dB

Center 5.270 000 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

Span 69 MHz
Sweep 20 ms (1001 pts)

On

Ayg/VEW Type

Auto

Average
100
Off

Pwr (RMSIH
Iilan|

Channel Power

16.22 dBm /46.0000 MHz

FPower Spectral Density

-60.41 dBm/Hz

Autao

Span/REWY|
106
Ilan|

OUTPUT POWER HIGH CH, CHAIN 2

e Agilent 08:50:22 May 9, 2011

RL

| By\iAvg |

Ch Freq 5.31 GHz

Trig  Free

Channel Power

Ref 20 dBm Atten 20 dB

#Samp

Log

10

Ao

Autao

Res BW
510.0 kHz
hlan|

Yideo BWY
1.5 MHz

YBW/RE
1.00000
Iilan|

dB/

Offst

113

dB

Center 5.310 000 GHz

#Res BW 510 kHz #VBW 1.5 MHz

Span 69 MHz
Sweep 20 ms (1001 pts)

On

A VBWY Type

Auto

Average
100
Off

Pt (RMSIH
tlan)

Channel Power

13.17 dBm /46.0000 MHz

Fower Spectral Density

-63.46 dBm/Hz

Auto

Span/REWY|
106
Ian)
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011

FCC ID: PPD-AR5BXB92

7.6.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.3dB (including 10 dB pad and 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Chain 1 Chain 2 Total
Power Power Power

(MHz) (dBm) (dBm) (dBm)

Low 5270 16.60 16.23 19.43
High 5310 13.10 13.20 16.16
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.6.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (2)

For the 5.25-5.35 GHz band, 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 exceeds 6 dBi.

The maximum antenna gain is 8.67 dBi, therefore the limit is 8.33 dBm.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NII) Devices — Part 15, Subpart E,
August 2002. PPSD method #2 was used.

RESULTS
Channel | Frequency Chain 1 Chain 2 Total Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 2.812 2.514 5.68 8.33 -2.65
High 5310 -1.08 -0.182 2.40 8.33 -5.93
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEI

DATE: JUNE 13, 2011
VER FCC ID: PPD-AR5BXB92

CHAIN 1 POWER SPECTRAL DENSITY

PSD LOW CH, CHAIN 1

e Agilent 12:27:25 Apr&, 201

R T |PeakSearch |

Ch Freq 5.27 GHz

Trig  Free ‘ Mext Peak
Channel Power |Ave|‘ages: 100 I |

Marker 5.263400000 GHz

Ref 20 dBm Atten 20 dB

| ‘ Next Pk Right
Mkr1 5.263 4 GHz

#Samp

Log
10

2.812 dBm
Mext Pl Left

dB/

Offst
176

‘ Min Search

‘ Fl-Fk Search

8.3
dBm

#PAvyg

100

‘ Mkr @ CF

W1 s2

Center 5.270 0 GHz
#Res BW 1 MHz #WBW 3 MHz

Wlore

Span 60 MHz 1012

Sweep 1 ms {601 pts)

PSD HIGH CH, CHAIN 1

- Agilent 12:28:20 Apra, 2011

R T |PeakSearch |

Ch Freq 5.31 GHz

Channel Power

Trig  Free Mext Pealk

Averages: 100 I |

Ref 20 dBm Atten 20 dB

| ‘ Next Pk Right
Mkr1 5.324 3 GHz

#Samp

-1.080 dBm
Mext Pl Left

‘ Min Search

dBm

‘ Pk-Pk Search

#PAvyg

100

‘ Mir @ CF

W1 52

Center 5.310 0 GHz

#Res BW 1 MHz #VBW 3 MHz

hlore

Span 60 MHz 1012

Sweep 1 ms (601 pts)
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 2 POWER SPECTRAL DENSITY

PSD LOW CH, CHAIN 2

- Agilent 12:29:56 Apr&, 2011

R T

| Poak Search |

Ch Freq

Channel Power

5.27 GHz

Trig  Free

Averages: 100 I |

I
Mext Peak

Ref 20 dBm

Atten 20 dB

Mkr1 5.276 3 GHz
2.514 dBm

| ‘ Next Pk Right

#Samp

Log
10

‘ Mext Pl Left

dB/

Offst
176

‘ Min Search

8.3
dBm

#PAvyg

100

‘ Fl-Fk Search
‘ Wik © CF

W1 s2

Center 5.270 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms {601 pts)

Wlore
10f2

PSD HIGH CH, CHAIN 2

- Agilent 12:29:04 Apra, 2011

R T

| Peak Search |

Ch Freq

Channel Power

5.31 GHz

Trig  Free

Averages: 100 I |

Mext Pealk

Ref 20 dBm

Atten 20 dB

| ‘ Next Pk Right
Mkr1 5.316 0 GHz

0.182 dBm

#Samp

‘ Mext Pl Left

‘ Min Search

dBm

#PAvyg

100

‘ Pk-Pk Search
‘ Wkr © CF

W1 52

Center 5.310 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms (601 pts)

hlore
10f2
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.6.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.407 (b) (2)

For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.25-5.35
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

Conducted RF measurements of the transmitter output are made to confirm that the EUT
antenna port conducted emissions meet the specified limit and to identify any spurious signals
that require further investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to
1 MHz. The video bandwidth is set to 1 MHz. Peak detection measurements are compared to
EIRP limit, adjusted for the maximum antenna gain.

Measurements are made over the 30 MHz to 40 GHz range with the transmitter set to the
lowest, middle, and highest channels.

RESULTS:

Limit=-27 dBm + Antenna Gain + 10Log (N) dB
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESULTS

CHAIN 1 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 1
- Agilent 04:59:05 May 9, 2011 L | Marker |

Mkr1 15.820 GHz
Ref 13.3 dBm #Atten 12 dB 46.74 dBm || Select Marker
#Peak ! 12 3 4
Log I
10
dB/
Offst
1.3
dB

u]
-36.1 L L -
dBm T DEH@E?)IF
racking Re
LoAv Ref A

Mormal

Start 30 MH:z Stop 26.000 GHz
#Res BW 1 MH:z #WBW 1 MHz Sweep 129.9 ms (1001 pts)

Matker Trace > Pz Amplitude
1 )] 15.820 GHz 46,74 dBm

Span Pair

Span Center

LOW CHANNEL SPURIOUS, CHAIN 1
e Agilent 05:05:52 May 9, 2011 L | Paak Search |

Wkr1 36.906 GHz

Ref 9.3 dBm #Atten 8 (B 40.20 dBm Mext Peak
#Peak

Next Pk Right

® " S ‘ Mext Pk Left
Dl

-36.1
dBm

LghAv

‘ hin Search

Start 26.000 GHz Stop 40.000 GHz
#Res BW 1 MHz #UBW 1 MHz Sweep 70 ms {1001 pts) Pl-Pk Search
Marker Trace X oz Amplitude

1 1 26906 GHz -40.20 dBm
‘ Wikr © CF
hlore
1of2
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EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

HIGH CHANNEL SPURIOUS, CHAIN 1
56 Agilent 050048 May 9, 2011 L [ Marker |

Mkr1 13.534 GHz
53.81 dBm Select Marker

2 3 4

Ref 11.3 dBm #Atten 10 dB
#Peak

Maormal

Delta

(IB;II T Dfltag)?)ir
racking Re
LgAv Ref A

Start 30 MHz Stop 26.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 129.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 1) 12.524 GHz -52.81 dBm

Span Pair

Span Center

HIGH CHANNEL SPURIOUS, CHAIN 1

W Agilent 05:05:04 May 9, 2011 L FPeak Search

Mkr1 37.172 GHz

Ref 9.3 dBm #Atten 8 dB 40.80 dBm Mext Peal
#Peak

Mext Pk Right

Mext Pk Left

dBm
LgAv

Min Search

Start 26.000 GHz Stop 40.000 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 70 ms (1001 pts) Pk-Pk Search

b arker Trace X Pz Amplitude
1 1) T ATZ GHz -40.20 dBm

Mir @ CF

hore
10f2
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EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 2 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 2

e Agilent 05:01:56 May 9, 2011

L

| Poak Search |

Ref 9.3 dBm #htten 8 B

Mkr1 36.948 GHz
40.75 dBm

#Peak

Mext Peak

‘ Nest Pk Right

Mext Pl Left

dBm

LgAv

‘ Min Search

Start 26.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 40.000 GHz
Sweep 70 ms (1001 pts)

Marer Trace
1 3

X iz
36.042 GHz

Amplitude
-A40.75 dBm

‘ Fl-Fk Search
‘ Wik © CF

Wlore
10f2

LOW CHANNEL SPURIOUS, CHAIN 2

e Agilent 05:02:52 May 9, 2011

L

| Peak Search |

Ref 9.3 dBm #Atten 8 (B

Mkr1 36.808 GHz
40.00 dBm

#Peak

Mext Pealk

Log

Next Pk Right

‘ Mext Pk Left

-36.1
dBm

LghAv

‘ hin Search

Start 26.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 40.000 GHz
Sweep 70 ms (1001 pts)

Marker Trace
1 [4)]

X iz
36,808 GHz

Amplitude
-40.00 dBm

Pk-Plk Search

‘ Wikr © CF
hlore
1of2
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HIGH CHANNEL SPURIOUS, CHAIN 2
56 Agilent 050943 May 9, 2011 L [ Marker |

Mkr1 10.626 GHz
5354 dBm Select Marker

2 3 4

Ref 12 dBm #Atten 12 dB
#Peak

Maormal

Delta

(IB;II T Dfltag)?)ir
racking Re
LgAv Ref A

Start 30 MHz Stop 26.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 129.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 1) 10626 GHz -52.54 dBm

Span Pair

Span Center

HIGH CHANNEL SPURIOUS, CHAIN 2

W Agilent 05:03:56 May 9, 2011 L FPeak Search

Wkr1 36.906 GHz

Ref 9.3 dBm #Atten 8 dB 40.87 dBm Mext Peal
#Peak

Mext Pk Right

Mext Pk Left

dBm
LgAv

Min Search

Start 26.000 GHz Stop 40.000 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 70 ms (1001 pts) Pk-Pk Search

b arker Trace X Pz Amplitude
1 1) 26906 GHz -40.87 dBm

Mir @ CF

hore
10f2
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

1.7. 802.11a DUAL CHAIN LEGACY MODE IN THE 5.6 GHz BAND
7.7.1.26 dB BANDWIDTH

LIMITS

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 measured bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal bandwidth function is utilized.

RESULTS
Channel Frequency 26 dB Bandwidth
(MHz) (MHz)
Low 5500 26.675
Middle 5600 26.353
High 5700 26.103
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26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 07:08:06

May 9, 2011

L

|FrequhanneI |

Ch Freq

5.5 GHz

Oceupied Bandwidth

Trig  Free

Ref 20 dBm

Atten 20 dB

#Samp

Log

Center Freq
550000000 GHz

Start Freq
£.47500000 GHz

Stop Freq
£.A52500000 GHz

10

dB/
Offst
113

dB

Center 5.500 00 GHz
#Res BW 300 kHz

#VBW 1 MHz

Span 50 MHz
Sweep 20 ms (1001 pts)

CF Step
£.00000000 hMHz
uto

Freq Offset
0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

16.5828 MHz

8.677 kHz
26.675 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off

BANDWIDTH

5 Agilent 07:07:36

MID CH

May 9, 2011

L

|Fre§fChanneI |

Ch Freg

5.6 GHz

Trig  Free

Occupied Bandwidth

Center Freq
£.60000000 GHz

Ref 20 dBm

Atten 20 dB

Start Freq
557500000 GHz

#Samp)

Stop Freq
562500000 GHz

B

Center 5.600 00 GHz
#Res BW 300 kHz

#VBW 1 MHz

Span 50 MHz
Sweep 20 ms (1001 pts)

HilAuta

CF Step
500000000 MHz
tilan|

Freq Offset
0.00000000 Hz

Transmit Freq Errar
 dB Bandwidth

Occupied Bandwidth

16.8766 MHz

72314 kHz
26.353 MHz*™

Do BYW % Pwr
w dB

99.00 %
-26.00 dB

Signal Track

On off
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BANDWIDTH

W Agilent 07:07:04

HIGH CH

May 9, 2011

L |FrequhanneI |

Ch Freq

5.7 GHz

Trig

Oceupied Bandwidth

Ref 20 dBm

Atten 20 dB

Tren I Center Freq
| | 570000000 GHz
| Start Freq

&£ 67500000 GHz

#Samp

e

5.72500000 GHz

Stop Freq

Auto

dB

Center 5.700 00 GHz
#Res BW 300 kHz

#VBW 1 MHz

Span 50 MHz

5.00000000 MHz

Freq Offset
0.00000000 Hz

CF Step

Ilan|

Sweep 20 ms (1001 pts)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

16.8356 MHz

-134.208 kHz
26.103 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

On

Signal Track

Off
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.7.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (2)

Antenna Gain (Chain 1) Antenna Gain (Chain 2) Effective Legacy Gain
(dBi) (dBi) (dBi)
4.02 4.78 7.43

For the 5.47-5.725 GHz band, the maximum conducted output power over the frequency band
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 MHz. 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.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NII) Devices — Part 15, Subpart E,
August 2002.

The transmitter output operates continuously therefore Method # 1 is used.
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EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER
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FCC ID: PPD-AR5BXB92

RESULTS
Limit
Channel Frequency Fixed B 11 +10 Log B Effective Limit
Limit Limit Ant Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5500 24 26.675 25.26 7.43 22.57
Mid 5600 24 26.353 25.21 7.43 22.57
High 5700 24 26.103 25.17 7.43 22.57
Individual Chain Results
Channel Frequency Chain 1 Chain 2 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 14.41 14.57 17.50 22.57 -5.07
Mid 5600 16.72 16.85 19.80 22.57 -2.77
High 5700 1218 12.12 15.16 22.57 -7.41
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CHAIN 1 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 1

e Agilent 08:59:08 May 9, 2011

RL

| By\iAvg |

Ch Freq

Channel Power

5.5 GHz

Trig  Free

Ref 20 dBm

Atten 20 dB

#Samp

Log

Res BW
1.0 MHz
hlan|

Yideo BWY
3.0 MHz

VEVWIRE
1.00000

10

dB/

Offst

114

ln

dB

#Res BW 1 MHz

Center 5.500 000 0 GHz

#VBW 3 MHz

Span 40.5 MHz
Sweep 20 ms (601 pts)

Average
100
Off

A VBWY Type
Log-Pwer (%ideo) ¥
Auto M

Channel Power

14.41 dBm /27.0000 MHz

Fower Spectral Density

-59.90 dBm/Hz

Span/REWY|
106
Ian)

Auto

OUTPUT POWER MID CH, CHAIN 1

e Agilent 09:00:02 May 9, 2011

RL

| BWJ‘AVQ I

Ch Freg
Channel Power

5.6 GHz

Trig  Free

Res BYy
1.0 MHz
tan|

Ref 20 dBm

Atten 20 dB

Video BW
3.0 MHz
Idan|

#Samp)

YBWIREW
1.00000
Ian|

B

#Res BW 1 MHz

Center 5.600 000 0 GHz

#VBW 3 MHz

Span 40.5 MHz
Sweep 20 ms (601 pts)

Average
100
Off

Avg/VEW Type
Log-Puwr (videa) Y
Auta Mar|

on

Channel Power

16.72 dBm /27.0000 MHz

Power Spectral Density

-57.60 dBm/Hz

Span/REWY
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tan|
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FCC ID: PPD-AR5BXB92

OUTPUT POWER HIGH CH, CHAIN 1
- Agilent 09:00:47 May 9, 2011 RL | BWy/ Avg |

| ] Res B\
Ch Freq 5.7 GHz Trig  Free 1.0 MHz
Channel Power I | Auto fulan|
Video BvW
3.0 MHz
Auto Man|

Ref 20 dBm Atten 20 dB

3 VEYWIREW
#Samp 1.00000
Auto Ilar|

Average
100
On Off

A VBWY Type

Log-Pwer (%ideo) ¥
Center 5.700 000 0 GHz Span 40.5 MHz ||Auto Ma

#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (601 pts) =

dB

Channel Power Fower Spectral Density

12.18 dBm /27.0000 MHz -62.13 dBm/Hz

Span/REWY|
106
Auto Ian)

CHAIN 2 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 2
- Agilent 09:02:08 May 9, 2011 RL | BWy/ Avg |

I Res BW
Ch Freq 5.5 GHz 1.0 MHz

Channel Power hdan|

Ref 20 dBm Atten 20 dB
#Samp
Log
10
dB/
Ofst
114
dB

A VBWY Type
Log-Pwr (%ideo)
Center 5.500 000 0 GHz il

Span 40.5 MHz ||Auto
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Fower Spectral Density

14.57 dBm /27.0000 MHz -59.74 dBm/Hz

Span/REWY|
106
Auto Ian)
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OUTPUT POWER MID CH, CHAIN 2

e Agilent 09:02:43 May 9, 2011

Ch Freg 5.6 GHz

Trig  Free

Channel Power

Ref 20 dBm Atten 20 dB

#Samp| [ [

Log | |

10

YBWIREBW
1.00000
Auta tlan)

dB/

Average

Offst

100

114

On Off

B

AvgVEW Type

Center 5.600 000 0 GHz

#Res BW 1 MHz #VBW 3 MHz

Sweep 20 ms (601 pts)

Log-Pwr (videa) ¥
Span 40.5 MHz ||Auto hdan|

Channel Power

16.85 dBm /27.0000 MHz

Fower Spectral Density

-57.47 dBm/Hz

Span/REWY
106
flan|

OUTPUT POWER HIGH CH, CHAIN 2

W Agilent 09:01:19 May 9, 2011

RL | System |

Ch Freq 5.7 GHz

Trig  Free

Channel Power

Ref 20 dBm Atten 20 dB

#Samp

Log

10

dB/

Offst

114

dB

Config /O +

Center 5.700 000 0 GHz

#Res BW 1 MHz #VBW 3 MHz

Sweep 20 ms (601 pts)

Span 40.5 MHz

Channel Power

12.12 dBm /27.0000 MHz

Fower Spectral Density

-62.20 dBm/Hz

Reference *

Wlore
10f3
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EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.7.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.3dB (including 10 dB pad and 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Chain 1 Chain 2 Total
Power Power Power

(MHz) (dBm) (dBm) (dBm)

Low 5500 14.25 14.30 17.29
Middle 5600 16.70 16.82 19.77
High 5700 12.08 11.70 14.90
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.7.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (2)

Antenna Gain (Chain 1) Antenna Gain (Chain 2) Effective Legacy Gain
(dBi) (dBi) (dBi)
4.02 4.78 7.43

For the 5.47-5.725 GHz band, 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 exceeds 6 dBi.

The maximum effective antenna gain is 7.43 dBi, therefore the limit is 9.57dBm.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NII) Devices — Part 15, Subpart E,
August 2002. PPSD method #2 was used.
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

RESULTS
Channel | Frequency Chain 1 Chain 2 Total Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 2.305 2.886 5.62 9.57 -3.95
Middle 5600 5.194 6.623 8.98 9.57 -0.59
High 5700 0.575 1.609 413 9.57 -5.44
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 1 POWER SPECTRAL DENSITY

PSD LOW CH, CHAIN 1
5 Agllent 15:21:02 Aprs, 2011 RL  [PeaksSearch |

| ‘

Ch Freq 55 GHz Trig  Free I Mext Peak
Channel Power Averages: 100 I |

| ‘ Nest Pk Right
Mkr1 5.505 148 GHz

Ref 20 dBm Atten 20 (B 2.305 dBm
#Samp ‘ Next Pk Left
Log

10

dB/ _
Offst Min Search

176

o ‘ Pk-Pk Search
9.6
dBm
#PAvyg
100 ‘ lkr @ CF
W1 S2

Wlore
10f2

Center 5.500 000 GHz Span 33 MHz
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (1001 pts)

PSD MID CH, CHAIN 1
2 Agilent 15:20:20 Aprs, 201 RL | Paak Search |

Ch Freq 5.6 GHz Trig  Free Mext Pealk

Channel Power Averages: 100 I |

| Next Pk Right

Mkr1 5.598 020 GHz
Ref 20 dBm Atten 20 dB 5.194 dBm
#Samp Next Pk Left

‘ hin Search

Pk-Plk Search

96
dBm
#PAvg (=)

100 hlkr © CF
W1 s2

hlore

Center 5.600 000 GHz Span 33 MHz 10i2

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (1001 pts)
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EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

PSD HIGH CH, CHAIN 1

W Agilent 15:19:40 Apr5, 2011

RL

| Poak Search |

Ch Freq

Channel Power

5.7 GHz

Trig  Free

Averages: 100 I |

I
Mext Peak

Ref 20 dBm

Atten 20 dB

Mkr1 5.696 568 GHz
0.575 dBm

| ‘ Next Pk Right

#Samp

Mext Pl Left

‘ Min Search

9.6

dBm

#PAvyg

100

‘ Fl-Fk Search
‘ Wik © CF

W1 s2

Center 5.700 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 33 MHz
Sweep 20 ms (1001 pts)

Wlore
10f2

CHAIN 2 POWER SPECTRAL DENSITY

PSD LOW CH,

CHAIN 2

- Agilent 15:17:34 Aprs, 201

RL

| Poak Search |

Ch Freq

Channel Power

5.5 GHz

Trig  Free

Averages: 100 I |

I
Mext Peak

Ref 20 dBm

Atten 20 dB

Mkr1 5.501 914 GHz
2.886 dBm

| ‘ Next Pk Right

#Samp

Log
10

‘ Mext Pl Left

dB/

‘ Min Search

‘ Fl-Fk Search
‘ Wik © CF

Center 5.500 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 33 MHz
Sweep 20 ms (1001 pts)

Wlore
10f2
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

PSD MID CH, CHAIN 2

He Agilent 15:18:29 Apr &, 2011

RL

| Peak Search |

Ch Freg 5.6 GHz

Trig  Free

Channel Power

Averages: 100 I |

Mext Pealk

Ref 20 dBm Atten 20 dB

Mkr1 5.605 511 GHz
6.623 dBm

#Samp|

Log
10

Next Pk Right

Mext Pk Left

dB/

Offst
176

Min Search

B

DI

9.6
dBm

#PAvg

100

Pk-Pk Search

Mkr @ CF

W1 52

Center 5.600 000 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 33 MHz
Sweep 20 ms (1001 pts)

hore
10f2

PSD HIGH CH, CHAIN 2

W Agilent 15:19:13 Apr5, 2011

RL

| Poak Search |

Ch Freq 5.7 GHz

Trig  Free

Channel Power

Averages: 100 I |

Ref 20 dBm Atten 20 dB

Mkr1 5.693 664 GHz
1.609 dBm

#Samp

Log
10
dB/

‘ Mext Peak
| ‘ Mext Pk Right

‘ Mext Pl Left

‘ Min Search

‘ Fl-Fk Search
‘ Wik © CF

Center 5.700 000 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 33 MHz
Sweep 20 ms (1001 pts)

Wlore
10f2
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.7.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.407 (b) (3)

For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the 5.47-5.725
GHz band shall not exceed an EIRP of -27 dBm / MHz.

TEST PROCEDURE

Conducted RF measurements of the transmitter output are made to confirm that the EUT
antenna port conducted emissions meet the specified limit and to identify any spurious signals
that require further investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to
1 MHz. The video bandwidth is set to 1 MHz. Peak detection measurements are compared to
EIRP limit, adjusted for the maximum antenna gain.

Measurements are made over the 30 MHz to 40 GHz range with the transmitter set to the
lowest, middle, and highest channels.

RESULTS:

Limit=-27 dBm + Antenna Gain + 10Log (N) dB
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESULTS

CHAIN 1 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 1
e Agilent 05:24:27 May 9, 2011 L | Marker |

Mki2 26.73 GHz
Ref 12 dBm #Atten 12 dB 4543 dBm || Select Marker
#Peak T2 3 4
Log
10
dB/
Offst
1.4
dB

u]
4.8 - -
dBm T DEH@E?)IF
racking Re
LoAv Ref A

Mormal

Start 30 MH:z Stop 40.00 GHz
#Res BW 1 MH:z #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace > Pz Amplitude
1 )] 1650 GHz -47 72 dBm
2 1) 26732 GHz -45.43 dBm

Span Pair

Span Center

MID CHANNEL SPURIOUS, CHAIN 1
56 Agilent 05:25:42 May 9, 2011 L [ Marker |

Mkr2 16.807 GHz

Ref 15 dBm #Atten 18 dB 41.55 dpm || >elect Marker
#Peak T2 3 4

Maormal

Delta

(IB;II T Dfltag)?)ir
racking Re
LgAv Ref A

Start 30 MHz Stop 26.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 129.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 1) 11.197 GHz -45.12 dBm
2 1 16.207 GHz -41.65 dBm

Span Pair

Span Center
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

MID CHANNEL SPURIOUS, CHAIN 1
w5 Agilent 05:26:49 May 9, 2011 L | Peak Search |
Mkr1 36.920 GHz

Ref 10 dBm #Atten 10 dB -37.86 dBm Mext Peak
#Peak

Next Pk Right

dB i ‘ Next Pk Left
u]l

348
dBm

LghAv

Start 26.000 GHz Stop 40.000 GHz
#Res BW 1 MHz #UBW 1 MHz Sweep 70 ms {1001 pts) Pl-Pk Search
Marker Trace X oz Amplitude
1 ) 36,0920 GHz -37 86 dBm
‘ hlkr ® CF
More
1of2

‘ hin Search

HIGH CHANNEL SPURIOUS, CHAIN 1
56 Agilent 05:23.03 May 9, 2011 L [ Marker |

Mkr2 17.10 GHz

Ref 12 dBm #Atten 12 dB 48.15 dBm
#Peak

Select Marker
1 2 3 4

Maormal

Delta

dBm T Dfltag)?)ir
racking Re
LgAv Ref A

Start 30 MHz Stop 40.00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 1) 11.28 GHz -50.96 dBm
2 1 A7.10 GHz -42.15 dBm

Span Pair

Span Center
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 2 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 2
s Agilent 05:17:55 May 9, 2011 L [ Marker |

Mkr1 11.02 GHz
Ref 13 dBm #Atten 12 dB 51.60 dBm
#Peak
Log
10
dB/
Offst
11.3 .
dB Delta

u]
348 P -
dBm T Df_ltag)?)'r
FACKING Fe
LgAv Ref A

Select Marker
1 2 3 4

Start 30 MHz Stop 40.00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 )] 11.02 GHz -51.60 dBm

Span Pair

Span Center

MID CHANNEL SPURIOUS, CHAIN 2
# Agilent 052036 May 9, 2011 L [ Marker |
Mkl 11.197 GHz

Ref 15 dBm #Atten 18 dB 4327 dBm || Select Marker
#Peak 1 2 3 4

Log

Delta

dBm Delta Pair

racking Re
LgAv Refﬂ g Ref)

Start 30 MHz Stop 26.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 129.9 ms (1001 p1s)

Matker Trace X Pz Amplitude
1 1 11.197 GHz -42.27 dBm

Span Pair
Span Center

Off
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

MID CHANNEL SPURIOUS, CHAIN 2
e Agilent 06:29:52 May 9, 2011 L Peak Search

Mkr1 36.920 GHz
Ref 10 dBm #Atten 10 (B -37.86 dBm Mext Peal
#Peak
Log
10 )
dB/ MNext Pk Right
Offst
1.4 RN
dB MNext Pk Left
DI
348
dBm

LgAv

Min Search

Start 26.000 GHz Stop 40.000 GHz

#Res BW 1 MHz #VBW 1 MHz Sweep 70 ms (1001 pts) Pk-Pk Search
Marker Trace X iz Amplitude
1 ) 36.920 GHz -37.86 dBm

Mkr @ CF

hore
10f2

HIGH CHANNEL SPURIOUS, CHAIN 2
- Agilent 05:22:01 May 9, 2011 L | Marker |

Mkr1 11.38 GHz

Ref 12 dBm #Atten 12 dB 5157 dBm || Select Marker
#Peak 12 3 4
Log

10
dB/ Mormal

Offst
114
dB

u]
34.8 -
dBm T DEH@E?)IF
racking Re
LoAv Ref A

Start 30 MH:z Stop 40.00 GHz
#Res BW 1 MH:z #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace > Pz Amplitude
1 )] 11.38 GHz -561.57 dBm

Span Pair

Span Center

Off
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011

FCC ID: PPD-AR5BXB92

7.8.

802.11n HT20 MODE IN THE 5.6 GHz BAND

7.8.1. 26 dB BANDWIDTH

LIMITS

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 measured bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal bandwidth function is utilized.

RESULTS
Channel Frequency 26 dB Bandwidth
(MHz) (MHz)
Low 5500 27.178
Middle 5600 27.968
High 5700 26.475
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

26 dB BADWIDTH

BANDWIDTH LOW CH
4 Agilenf 07:01:14 May 9, 2011 L [ Sweep |

| [ sweep Time
Ch Freq 5.5 GHz Trig  Free 20.00 ms

Oceupied Bandwidth Man)

| Swieep
Single Caont

Ref 20 dBm Atten 20 B Auto Sweep
#Samp [

| Time]
10 i i

dB/
Offst
113
dB

Center 5.500 00 GHz Span 50 MHz
#Res BW 300 kHz #WBW 1 MHz Sweep 20 ms (1001 pts)

Occupied Bandwidth Occ BWY % Pwr  99.00 %
17.8794 MHz xdB 2600 dB

Transmit Freq Error -48.601 kHz
 dB Bandwidth 27178 MHz"

BANDWIDTH MID CH
e Agilent 07:04:43 May 9, 2011 L | Sweeé |

| | Sweep Time
Ch Freg 5.6 GHz Trig  Free 20,00 ms

Occupied Bandwidth | | Auto Ian

| Sweep
Single Caont

Ref 20 dBm Atten 20 dB

" Allto Swieep
#Samp) Time

Marm Accy

—

Center 5.600 00 GHz Span 50 MHz
#Res BW 300 kHz #WBW 1 MHz Sweep 20 ms (1001 pts)

B

Occupied Bandwidth Oce BW % Pwr  99.00 %
17.8514 MHz xdB  -26.00dB

Transmit Freq Errar 22.565 kHz
x dB Bandwidth 27.968 MHz*
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

BANDWIDTH

W Agilent 07:05:27

HIGH CH

May 9, 2011

L

|FrequhanneI |

Ch Freq

5.7 GHz

Trig

Oceupied Bandwidth I

Free

Ref 20 dBm

Atten 20 dB

Center Freq
570000000 GHz

e
o

Start Freq
&£ 67500000 GHz

#Samp

5.72500000 GHz

Stop Freq

dB

Center 5.700 00 GHz
#Res BW 300 kHz

Span 50 MHz
Sweep 20 ms (1001 pts)

#VBW 1 MHz

5.00000000 MHz
TillAuto

Freq Offset
0.00000000 Hz

CF Step

Ilan|

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Occ BYY % Puwr
¥ dB

18.0750 MHz

-105.773 kHz
26.475 MHz"

95.00 %

-26.00 dB

Signal Track

On

Off
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.8.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (2)

For the 5.47-5.725 GHz band, the maximum conducted output power over the frequency band
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 MHz. 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.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NIl) Devices — Part 15, Subpart E,
August 2002.

The transmitter output operates continuously therefore Method # 1 is used.
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REPORT NO: 11U13650-3D

DATE: JUNE 13, 2011

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92
RESULTS
Limit
Channel Frequency Fixed B 11 +10 Log B Antenna Limit
Limit Limit Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5500 24 27.178 25.34 7.43 22.57
Mid 5600 24 27.968 25.47 7.43 22.57
High 5700 24 26.475 25.23 7.43 22.57
Individual Chain Results
Channel Frequency Chain 1 Chain 2 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 14.43 14.38 17.42 22.57 -5.15
Mid 5600 16.64 16.84 19.75 22.57 -2.82
High 5700 12.36 12.80 15.60 22.57 -6.97
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 1 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 1

- Agilent 09:07:34 May 9, 2011

RL

| Sweep |

| Sweep Time

Ch Freq 5.5 GHz

Channel Power

Trig  Free 20.00 ms

hlan|

| Swieep

Ref 20 dBm Atten 20 dB

Single Caont

#Samp i

Auto Sweep

10

Log RN S A

Time]
Accy

Morm

dB/

Offst

114

dB

Center 5.500 00 GHz

#Res BW 1 MHz

#VBW 3 MHz

Span 42 MHz
Sweep 20 ms (601 pts)

Channel Power

14.43 dBm /28.0000 MHz

Fower Spectral Density

-60.04 dBm/Hz

e Agilent 09:08:05 May 9, 2011

RL

| B\l Awg i
]

Res By

Ch Freg

Channel Power

5.6 GHz

Free

1.0 MHz

Trig

[ i

| Yideo BW
3.0 MHz

Ref 20 dBm

Atten 20 dB

flan|

YEWIREYY

#Samp|

Log

1.00000

tlan)

10

dB/

Average

Offst

100

114

On Off

B

AvgiVBW Type

P (RIMS)>

Center 5.600 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 42 MHz
Sweep 20 ms (601 pts)

Auto hdan|

Channel Power

16.64 dBm /28.0000 MHz

Fower Spectral Density

-57.83 dBm/Hz

Span/REWY|
106

Auto Idan
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

OUTPUT POWER HIGH CH, CHAIN 1

- Agilent 09:09:40 May 9, 2011 RL | BWy/ Avg |

I ] Res B
Ch Freq 5.7 GHz Trig  Free 1.0 MHz
Channel Power I | huto JLE
Video BvW
3.0 MHz
Auto Man|
Ref 20 dBm Atten 20 dB

3 VEYWIREW
#Samp 1.00000
Auto Ilar|

Average
100
On Off

A VBWY Type

Pt (RMSIH
Center 5.700 00 GHz Span 42 MHz ||&uta Man|

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

dB

Channel Power Fower Spectral Density

12.36 dBm /28.0000 MHz -62.11 dBm/Hz Span/RBW|

106
Auto Man|

CHAIN 2 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 2
e Agilent 09:11:40 May 9, 2011 RL | BWy/ Avg |

I ] Res B
Ch Freq 5.5 GHz Trig  Free 1.0 MHz

Channel Power I | Auto Ian|

Yideo BWY
3.0 MHz

Ref 20 dBm Atten 20 (B VBEWIRE
#Samp 1.00000
Log Ilan
10

dB/ Average
Offst 100
114 on off

B g/ VBW Type

Pt (RMSIH
Center 5.500 00 GHz Span 42 MHz ||&uta Man|

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Fower Spectral Density

14.38 dBm /28.0000 MHz -60.09 dBm/Hz Span/RBW|

106
Auto Man|
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REPORT NO: 11U13650-3D

DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

FCC ID: PPD-AR5BXB92

OUTPUT POWER MID CH, CHAIN 2
e Agilent 09:12:12 May 9, 2011
l

Ch Freg 5.6 GHz Trig
Channel Power I |

Free

Ref 20 dBm
#Samp|
Log

10

dB/
Offst
14
B

Atten 20 dB

YBWIREBW
1.00000
Auta tlan)

Average
100
Off

AvgVEW Type
Pur (RMS)H
Iar

On

Center 5.600 00 GHz
#Res BW 1 MHz

Span 42 MHz
Sweep 20 ms (601 pts)

Auto

#VBW 3 MHz

Channel Power

16.84 dBm /28.0000 MHz

Fower Spectral Density

-57.63 dBm/Hz

Span/REWY
106
flan|

OUTPUT POWER HIGH CH, CHAIN 2

W Agilent 09:11:01 May 9, 2011

RL BW\Avg

| ] Res BW
Ch Freq 5.7 GHz Trig  Free 1.0 MHz

Channel Power I | Auto Ian|

Yideo BWY
3.0 MHz

Ref 20 dBm
#Samp
Log

10

dB/
Offst
114

dB

Atten 20 dB

YBW/RE
1.00000
Iilan|

Average
100
Off

A VBWY Type
Pt (RM31Y

On

Center 5.700 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 42 MHz ||&uta

tlan)

Sweep 20 ms (601 pts)

Channel Power

12.80 dBm /28.0000 MHz

Fower Spectral Density

-61.67 dBm/Hz

Auto

Span/REWY|

106
Ilan|
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.8.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.3dB (including 10 dB pad and 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Chain 1 Chain 2 Total
Power Power Power

(MHz) (dBm) (dBm) (dBm)

Low 5500 14.27 14.20 17.25
Middle 5600 16.55 16.78 19.68
High 5700 12.20 12.50 15.36
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.8.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (2)

For the 5.47-5.725 GHz band, 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 exceeds 6 dBi.

The maximum antenna gain is 7.43dBi, therefore the limit is 9.57 dBm.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NII) Devices — Part 15, Subpart E,
August 2002. PPSD method #2 was used.

RESULTS
Channel | Frequency Chain 1 Chain 2 Total Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 2.316 2.78 5.56 9.57 -4.01
Middle 5600 5.149 5.897 8.55 9.57 -1.02
High 5670 0.301 1.256 3.81 9.57 -5.76
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 1 POWER SPECTRAL DENSITY

PSD LOW CH, CHAIN 1

- Agilent 15:32:41 Aprs, 201

RL

| Poak Search |

Ch Freq

Channel Power

5.5 GHz

Trig  Free

Ref 20 dBm

Atten 20 dB

#Samp

Log
10

‘ Mext Peak
| ‘ Mext Pk Right
Mkr1 5.495 149 GHz
2.316 dBm
Mext Pl Left

dB/

Offst
176

‘ Min Search

96
dBm

#PAvyg

100

‘ Fl-Fk Search
‘ Wik © CF

W1 s2

Center 5.500 000 GHz
#Res BW 1 MHz

Span 33 MHz

Z#WBW 3 MHz Sweep 20 ms (1001 pts)

Wlore
10f2

PSD MID CH, CHAIN 1

5 Agilent 15:32:00 Aprs, 201

RL

| Peak Search |

Ch Freg

Channel Power

5.6 GHz

Trig  Free

Mext Pealk

Ref 20 dBm

Atten 20 dB

Mkr1 5.605 874 GHz
5.149 dBm

Next Pk Right

#Samp)

Mext Pk Left

‘ hin Search

96
dBm

#PAvg

100

Pk-Plk Search

Mhkr @ CF

W1 52

Center 5.600 000 GHz
#Res BW 1 MHz

Span 33 MHz

#WBW 3 MHz Sweep 20 ms (1001 pts)

hlore
1of2
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

PSD HIGH CH, CHAIN 1
5 Agilent 15:30:28 Aprs, 2011 RL  [PeaksSearch |

l |
Ch Freq 57 GHz Trig  Free Mext Peak
Channel Power I |
| ‘ Mext Pk Right
Mkr1 5.705 841 GHz

Ref 20 dBm Atten 20 dB 0.301 dBm
#Samp Next Pk Left

‘ Min Search

‘ Pk-Pk Search
96

dBm

#PAvyg

100 ‘ lkr ©® CF
W1 s2

Wlore
10f2

Center 5.700 000 GHz Span 33 MHz
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (1001 pts)

CHAIN 2 POWER SPECTRAL DENSITY

PSD LOW CH, CHAIN 2
e Agilent 15:33:10 Aprs, 2011 RL  [PeaksSearch |

I I
Ch Freq 55 GHz Trig  Free Mext Peak
Channel Power I |
| Mext Pk Right
Mkr1 5.497 624 GHz
Ref 20 dBm Atten 20 dB 2.780 dBm
#Samp Next Pk Left
Log
10

dB/

‘ Min Search

‘ Fl-Fk Search
‘ Wik © CF

Wlore
10f2

Center 5.500 000 GHz Span 33 MHz
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (1001 pts)

Page 149 of 210

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

PSD MID CH, CHAIN 2

He Agilent 16:31:32 Apr s, 2011

RL | Peak Search |

Ch Freg 5.6 GHz

Trig  Free ext Pealk

Channel Power

| Next Pk Right

Ref 20 dBm Atten 20 dB

Mkr1 5.597 723 GHz
5.897 dBm

#Samp|

Mext Pk Left

Log
10

dB/

Min Search

Offst
176

B

DI

Pk-Pk Search

9.6
dBm

#PAvg

Mkr @ CF

100

W1 52

Center 5.600 000 GHz

#Res BW 1 MHz #VBW 3 MHz

hore

Span 33 MHz 1 0f2

Sweep 20 ms (1001 pts)

PSD HIGH CH, CHAIN 2

W Agilent 15:30:55 Apra, 2011

RL | Poak Search |

Ch Freq 5.7 GHz

Channel Power

Trig  Free ‘ Mext Peak
||

Ref 20 dBm Atten 20 dB

| ‘ Next Pk Right
Mkr1 5.703 993 GHz

#Samp

Log
10
dB/

1.256 dBm
Mext Pl Left

‘ Min Search

‘ Fl-Fk Search

‘ Mkr @ CF

Center 5.700 000 GHz

#Res BW 1 MHz #VBW 3 MHz

Wlore

Span 33 MHz 1012

Sweep 20 ms (1001 pts)
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.8.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.407 (b) (3)

For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the 5.47-5.725
GHz band shall not exceed an EIRP of -27 dBm / MHz.

TEST PROCEDURE

Conducted RF measurements of the transmitter output are made to confirm that the EUT
antenna port conducted emissions meet the specified limit and to identify any spurious signals
that require further investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to
1 MHz. The video bandwidth is set to 1 MHz. Peak detection measurements are compared to
EIRP limit, adjusted for the maximum antenna gain.

Measurements are made over the 30 MHz to 40 GHz range with the transmitter set to the
lowest, middle, and highest channels.

RESULTS:

Limit=-27 dBm + Antenna Gain + 10Log (N) dB
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESULTS

CHAIN 1 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 1
- Agilent 05:35:31 May 9, 2011 L | Marker |

Mkr1 16.50 GHz
Ref 12 dBm #Atten 12 dB 48.06 dBm || Select Marker
#Peak 12 3 4
Log
10
dB/
Offst
1.4
dB

u]
s . -
dBm T DEH@E?)IF
racking Re
LoAv Ref A

Mormal

Start 30 MH:z Stop 40.00 GHz
#Res BW 1 MH:z #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace > Pz Amplitude
1 )] 1650 GHz -423.06 dBm

Span Pair

Span Center

MID CHANNEL SPURIOUS, CHAIN 1
56 Agilent 05:37.20 May 9, 2011 L [ Marker |

Mkr2 17.092 GHz

Ref 15 dBm #Atten 18 dB 40.65 dpm || >elect Marker
#Peak T2 3 4

Maormal

Delta

(IB;II T Dfltag)?)ir
racking Re
LgAv Ref A

Start 30 MHz Stop 26.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 129.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 1) 11.421 GHz -41.91 dBm
2 1 17.092 GHz -40.65 dBm

Span Pair

Span Center
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

MID CHANNEL SPURIOUS, CHAIN 1

w5 Agilent 05:37:53 May 9, 2011

L

| Peak Search |

DI

Ref 10 dBm
#Peak

B

348
dBm

LghAv

#Atten 10 (B

Mkr1 36.906 GHz
37.31 dBm

Mext Pealk

Next Pk Right

‘ Mext Pk Left

‘ hin Search

Start 26.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 40.000 GHz
Sweep 70 ms (1001 pts)

Marker

Trace

1 )

X iz
26905 GHz

Amplitude
-37.31 dBm

‘ Pk-Plk Search

‘ hikr © CF
hlore
1of2

| HIGH CHANNEL SPURIOUS, CHAIN 1 |

e Agilent 05:36:21 May 9, 2011

L

| MWarker |

10

ull

Ref 12 dBm
#Peak
Log

dB/
Offst
114
dB

348
dBm

LgAv

#Atten 12 dB

Mkr1 11.42 GHz
51.10 dBm

Select Marker
1 2 3 4

Mormal

Delta

Delta Pair

[Tracking Ref)
Ref A

Start 30 MHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 40.00 GHz
Sweep 199.9 ms (1001 pts)

Marer

Trace

1 1)

X Pois
11.42 GHz

Amplitude
-51.10 dBm

Span Pair

Span Center
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 2 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 2
5 Agilent 05:46:17 May 9, 2011 L [ Marker |

Mkr1 16.50 GHz
Ref 13.4 dBm #Atten 12 dB 50.47 dBm
#Peak
Log
10
dB/
OHfst
114 _
dB Delta

u]
348 -
dBm T Df_ltag)?)'r
FACKING Fe
LgAv Ref A

Select Marker
1 2 3 4

Mormal

Start 30 MHz Stop 40.00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 )] 1650 GHz -50.47 dBm

Span Pair

Span Center

MID CHANNEL SPURIOUS, CHAIN 2
5t Agilent 05:4502 May 9, 2011 L [ Marker |

Mkr1 11.197 GHz

Ref 15 dBm #Atten 14 dB 46.45 dBm || Select Marker
#Peak 12 3 4

Log
10
dB/
Offst
114
aB Delta
DI

34.8 - .
dBm Delta Pair

(Tracking Ref)
LoAv Ref 4

Start 30 MHz Stop 26.000 GHz

#Res BW 1 MHz #WBW 1 MHz Sweep 129.9 ms (1001 p1s)

Matker Trace X Pz Amplitude
1 1 11.197 GHz -46.45 dBm

Mormal

Span Pair
Span Center

Off
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

MID CHANNEL SPURIOUS, CHAIN 2
% Agilent 05:38:18 May 9, 2011 L | Peak Search |
Mkr1 36.836 GHz

Ref 10 dBm #Atten 10 dB -37.92 dBm Mext Peak
#Peak

Next Pk Right

dB . | ‘ Next Pk Left
u]l

348
dBm

LghAv

Start 26.000 GHz Stop 40.000 GHz
#Res BW 1 MHz #UBW 1 MHz Sweep 70 ms {1001 pts) Pl-Pk Search
Marker Trace X oz Amplitude
1 ) 36,836 GHz -37.92 dBm
‘ hlkr ® CF
More
1of2

‘ hin Search

HIGH CHANNEL SPURIOUS, CHAIN 2
st Agilent 054408 May 9, 2011 L [ Marker |
Mkil 7.82 GHz

Ref 12 dBm #Atten 12 dB -52.02 dBm
#Peak

Select Marker
1 2 3 4

Maormal

Delta

dBm T Dfltag)?)ir
racking Re
LgAv Ref A

Start 30 MHz Stop 40.00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 1) FEZ GHz -52.02 dBm

Span Pair

Span Center
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011

FCC ID: PPD-AR5BXB92

7.9.

802.11n HT40 MODE IN THE 5.6 GHz BAND

7.9.1. 26 dB BANDWIDTH

LIMITS

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 measured bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal bandwidth function is utilized.

RESULTS
Channel Frequency 26 dB Bandwidth
(MHz) (MH2)
Low 5510 42.533
Middle 5590 48.738
High 5670 48.508
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 07:00:39 May 9, 2011

L

| Span |

Ch Freg

Occupied Bandwidth

551 GHz

Trig  Free

Span
100.000000 MHz

Ref 20 dBm

Atten 20 dB

#Samp

Log

10

Span Zoom

‘ Full Span

dB/
Offst
11.3

dB

Center 5.510 0 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

Span 100 MHz
Sweep 20 ms (1001 pts)

e
—

‘ Zero Span

Last Span

Transmit Freq Errar
w dB Bandwidth

Occupied Bandwidth
36.7688 MHz

-66.319 kHz
42533 MHz"

99.00 %
-26.00 dB

Oec BWW % Pwr
% dB

BANDWIDTH MID CH

de Agilent 07:10:07 May 9, 2011

L

|FrquChanneI |

Ch Freg

Occupied Bandwidth

5.59 GHz

Trig  Free

Center Freq
£.58000000 GHz

Ref 20 dBm

Atten 20 dB

#Samp|

Log

10

Start Freqg
554000000 GHz

Stop Freg
5.64000000 SHz

dB/

Offst

1.3

B

Center 5.590 0 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

Span 100 MHz
Sweep 20 ms (1001 pts)

CF Step
10.0000000 MHz
flan

Freq Offset
0.00000000 Hz

Occupied Bandwidth

Transmit Freg Errar
w dB Bandwidth

36.3876 MHz

-77.454 kHz
48.738 MHz*™

99.00 %
-26.00 dB

Occ BW % Puwr
¥ dB

Signal Track

On off
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

BANDWIDTH HIGH CH

W Agilent 07:10:56 May 9, 2011

L

|FrequhanneI |

Ch Freq 5.67 GHz

Trig  Free

Oceupied Bandwidth

Ref 20 dBm Atten 20 dB

#Samp

Start Freq
£62000000 GHz

Center Freq
5 67000000 GHz

Stop Freq
572000000 GHz

dB

=

Center 5.670 0 GHz

#Res BW 510 kHz #VBW 1.5 MHz

Span 100 MHz

Sweep 20 ms (1001 pts)

CF Step
10.0000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Occupied Bandwidth
36.2367 MHz

-1599.4583 kHz
48.508 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.9.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (2)

For the 5.47-5.725 GHz band, the maximum conducted output power over the frequency band
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 MHz. 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.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NIl) Devices — Part 15, Subpart E,
August 2002.

The transmitter output operates continuously therefore Method # 1 is used.
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REPORT NO: 11U13650-3D

DATE: JUNE 13, 2011

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92
RESULTS
Limit
Channel Frequency Fixed B 11 +10 Log B Antenna Limit
Limit Limit Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5510 24 42.533 27.29 7.43 22.57
Mid 5550 24 48.738 27.88 7.43 22.57
High 5670 24 48.508 27.86 7.43 22.57
Individual Chain Results
Channel Frequency Chain 1 Chain 2 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 10.13 10.18 13.17 22.57 -9.40
Mid 5590 16.81 16.84 19.84 22.57 -2.73
High 5670 14.32 14.50 17.42 22.57 -5.15
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

CHAIN 1 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 1

e Agilent 09:21:32 May 9, 2011

RL

| By\iAvg |

Ch Freq

Channel Power

581 GHz

Trig  Free

Ref 20 dBm

Atten 20 dB

#Samp

Log

10

Res BW
1.0 MHz
hlan|

Yideo BWY
3.0 MHz

YBW/RE
1.00000
Iilan|

dB/

Offst

114

dB

Center 5.510 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 73.5 MHz
Sweep 20 ms (601 pts)

Average
100
Off

A VBWY Type
Pt (RM31Y
tlan)

On

Auto

Channel Power

10.13 dBm /49.0000 MHz

Fower Spectral Density

-66.77 dBm/Hz

Span/REWY|
106
Ian)

Auto

OUTPUT POWER MID CH, CHAIN 1

e Agilent 09:20:43 May 9, 2011

RL

| BWJ‘AVQ I

Ch Freg
Channel Power

5.89 GHz

Trig  Free

Res BYy
1.0 MHz
tan|

Ref 20 dBm

Atten 20 dB

Video BW
3.0 MHz
Idan|

#Samp)

YBWIREW
1.00000
Ian|

B

Center 5.5%90 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 73.5 MHz
Sweep 20 ms (601 pts)

Average
100
Off

Avg/VEW Type
Pur (RMSY
flan

on

Auto

Channel Power

16.81 dBm /49.0000 MHz

Power Spectral Density

-60.09 dBm/Hz

Span/REWY
106
tan|
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

OUTPUT POWER HIGH CH, CHAIN 1

W Agilent 09:19:54 May 9, 2011

RL

| System |

Ch Freq 5.67 GHz

Trig

Channel Power

Free

‘ Show Errors  +

Ref 20 dBm Atten 20 dB

#Samp

| Power On/
Preset

‘ Time/Date Y

dB

Center 5.670 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 73.5 MHz

Sweep 20 ms (601 pts)

‘ Alignments 4

Config /O +

Channel Power

14.32 dBm /49.0000 MHz

Fower Spectral Density

-62.58 dBm/Hz

Reference *

Wlore
10f3

CHAIN 2 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 2

e Agilent 09:17:43 May 9, 2011

RL

| By\iAvg |

Ch Freq 5.81 GHz

Trig

Channel Power

Free

Ref 20 dBm Atten 20 dB

#Samp

Log

Res BW
1.0 MHz
hlan|

Yideo BWY
3.0 MHz

Ao

YBW/RE
1.00000
Iilan|

10

dB/

Offst

114

dB

Center 5.510 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 73.5 MHz

Sweep 20 ms (601 pts)

Average
100
Off

A VBWY Type
Pt (RM31Y
tlan)

On

Auto

Channel Power

10.18 dBm /49.0000 MHz

Fower Spectral Density

-66.72 dBm/Hz

Span/REWY|
106
Ian)

Auto
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REPORT NO: 11U13650-3D

DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

FCC ID: PPD-AR5BXB92

OUTPUT POWER MID CH, CHAIN 2
e Agilent 09:18:34 May 9, 2011
l

Ch Freg 5.55 GHz Trig
Channel Power I |

Free

Ref 20 dBm
#Samp|
Log

10

dB/
Offst
14
B

Atten 20 dB

YBWIREBW
1.00000
Auta tlan)

Average
100
Off

AvgVEW Type
Pur (RMS)H
Iar

On

Center 5.5%90 00 GHz
#Res BW 1 MHz

Span 73.5 MHz
Sweep 20 ms (601 pts)

Auto

#VBW 3 MHz

Channel Power

16.84 dBm /49.0000 MHz

Fower Spectral Density

-60.07 dBm/Hz

Span/REWY
106
flan|

OUTPUT POWER HIGH CH, CHAIN 2

W Agilent 09:19:04 May 9, 2011

RL BW\Avg

| ] Res BW
Ch Freq 5.67 GHz Trig  Free 1.0 MHz

Channel Power I | Auto Ian|

Yideo BWY
3.0 MHz

Ref 20 dBm Atten 20 dB VEBWIRE
#Samp i

1.00000
Log | Ilan
10

dB/
Offst
114
dB

Average
100
Off

A VBWY Type
Pt (RM31Y

On

Center 5.670 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 73.5 MHz ||Auta

tlan)

Sweep 20 ms (601 pts)

Channel Power

14.50 dBm /49.0000 MHz

Fower Spectral Density

-62.41 dBm/Hz

Auto

Span/REWY|

106
Ilan|
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.9.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.3 dB (including 10 dB pad and 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Chain 1 Chain 2 Total
Power Power Power

(MHz) (dBm) (dBm) (dBm)

Low 5510 9.95 10.00 12.99
Middle 5590 16.65 16.75 19.71
High 5670 14.25 14.37 17.32
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

7.9.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (2)

For the 5.47-5.725 GHz band, 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 exceeds 6 dBi.

The maximum antenna gain is 7.43 dBi, therefore the limit is 9.57 dBm.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NII) Devices — Part 15, Subpart E,
August 2002. PPSD method #2 was used.

RESULTS
Channel | Frequency Chain 1 Chain 2 Total Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 -4.998 -4.959 -1.97 9.57 -11.54
Middle 5590 1.189 2.58 4.95 9.57 -4.62
High 5670 -0.599 0.112 2.78 9.57 -6.79
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 1 POWER SPECTRAL DENSITY

PSD LOW CH, CHAIN 1
¢ Agilent 15:43:13 Aprs, 2011 RL [Peak Search |

| ‘

Ch Freq 551 GHz Trig  Free I Mext Peak
Channel Power Averages: 100 I |

| ‘ Nest Pk Right
Mkr1 5.505 08 GHz

Ref 20 dBm Atten 20 (B 4.998 dBm
#Samp ‘ Next Pk Left
Log

10

dB/ _
Offst Min Search

176

‘ Pk-Pk Search
96

dBm

#PAvyg

100 ‘ lkr ©® CF
W1 s2

Wlore
10f2

Center 5.510 00 GHz Span 60 MHz
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms (1001 pts)

PSD MID CH, CHAIN 1
e Agilent 15:50:58 Aprs, 201 RL | Paak Search |

Ch Freq 559 GHz Trig Mext Pealk

Channel Power Averages: 100 I

Next Pk Right

Mkr1 5.587 84 GHz
Ref 20 dBm Atten 20 dB 1.189 dBm
#Samp Next Pk Left

‘ hin Search

Pk-Plk Search

96
dBm

#PAvg ‘ Mkr © CF

100
W1 52

hlore

Center 5.5%0 00 GHz Span 60 MHz
1of2

#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

PSD HIGH CH, CHAIN 1

W Agilent 15:51:41 Aprs, 2011

RL

| Poak Search |

Ch Freq

Channel Power

5.67 GHz

Trig  Free

Averages: 100 I |

I
Mext Peak

Ref 20 dBm

Atten 20 dB

Mkr1 5.660 88 GHz
0.599 dBm

| ‘ Next Pk Right

#Samp

Mext Pl Left

‘ Min Search

9.6

dBm

#PAvyg

100

‘ Fl-Fk Search
‘ Wik © CF

W1 s2

Center 5.670 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms (1001 pts)

Wlore
10f2

CHAIN 2 POWER SPECTRAL DENSITY

PSD LOW CH, CHAIN 2

- Agilent 15:49:38 Aprs, 201

RL

| Poak Search |

Ch Freq

Channel Power

581 GHz

Trig  Free

Averages: 100 I |

I
Mext Peak

Ref 20 dBm

Atten 20 dB

Mkr1 5.504 48 GHz
4.959 dBm

| ‘ Next Pk Right

#Samp

Log
10

‘ Mext Pl Left

dB/

‘ Min Search

‘ Fl-Fk Search

‘ Mkr @ CF

Center 5.510 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms (1001 pts)

Wlore
10f2
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

PSD MID CH, CHAIN 2

He Agilent 15:50:34 Apr &, 2011

RL

| Peak Search |

Ch Freg 5.55 GHz

Trig  Free

Channel Power

Averages: 100 I |

Mext Pealk

Ref 20 dBm Atten 20 dB

Mkr1 5.586 82 GHz
2.580 dBm

#Samp|

Log
10

Next Pk Right

Mext Pk Left

dB/

Offst
176

‘ Min Search

B

DI

9.6
dBm

- ‘Pk—Pk Search

#PAvg

100

‘ Mkr @ CF

W1 52

Center 5.5%90 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 60 MHz
Sweep 1 ms (1001 pts)

hore
10f2

PSD HIGH CH, CHAIN 2

W Agilent 15:52:06 Apr5, 2011

RL

| Poak Search |

Ch Freq 5.67 GHz

Trig  Free

Channel Power

Averages: 100 I |

Ref 20 dBm Atten 20 dB

#Samp

Log
10

‘ Mext Peak
| ‘ Mext Pk Right
Mkr1 5.662 80 GHz
0.112 dBm
Mext Pl Left

dB/

‘ Min Search

‘ Fl-Fk Search
‘ Wik © CF

Center 5.670 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 60 MHz
Sweep 1 ms (1001 pts)

Wlore
10f2
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

7.9.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.407 (b) (3)

For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the 5.47-5.725
GHz band shall not exceed an EIRP of -27 dBm / MHz.

TEST PROCEDURE

Conducted RF measurements of the transmitter output are made to confirm that the EUT
antenna port conducted emissions meet the specified limit and to identify any spurious signals
that require further investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to
1 MHz. The video bandwidth is set to 1 MHz. Peak detection measurements are compared to
EIRP limit, adjusted for the maximum antenna gain.

Measurements are made over the 30 MHz to 40 GHz range with the transmitter set to the
lowest, middle, and highest channels.

RESULTS:

Limit=-27 dBm + Antenna Gain + 10Log (N) dB
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESULTS

CHAIN 1 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 1
- Agilent 05:53:26 May 9, 2011 L | Marker |

Mkr1 24.93 GHz
Ref 13.4 dBm #Atten 12 dB 47.77 dBm || Select Marker
#Peak 12 3 4
Log
10
dB/
Offst
1.4
dB

u]
4.8 T -
dBm T DEH@E?)IF
racking Re
LoAv Ref A

Mormal

Start 30 MH:z Stop 40.00 GHz
#Res BW 1 MH:z #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace > Pz Amplitude
1 )] 24.93 GHz -47 77 dBm

Span Pair

Span Center

MID CHANNEL SPURIOUS, CHAIN 1
st Agllent 056464 May 9, 2011 L [ Marker |

Mkr1 16.755 GHz

Ref 15 dBm #Atten 14 dB 44.95 qpm || >elect Marker
#Peak 1z 3 4

Maormal

Delta

(IB;II T Dfltag)?)ir
racking Re
LgAv Ref A

Start 30 MHz Stop 26.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 129.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 1) 16755 GHz -44.95 dBm

Span Pair

Span Center
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

MID CHANNEL SPURIOUS, CHAIN 1
w5 Agilent 05:55:37 May 9, 2011 L | Peak Search |
Mkr1 37.004 GHz

Ref 9.4 dBm #Atten 8 (B 40.78 dBm Mext Peak
#Peak

Next Pk Right

18 A ‘ Next Pk Left
1]

348
dBm

LghAv

Start 26.000 GHz Stop 40.000 GHz
#Res BW 1 MHz #UBW 1 MHz Sweep 70 ms {1001 pts) Pl-Pk Search
Marker Trace X oz Amplitude
1 ) 37.004 GHz -40.78 dBm
‘ hlkr ® CF
More
1of2

‘ hin Search

HIGH CHANNEL SPURIOUS, CHAIN 1
56 Agilent 080023 May 9, 2011 L [ Marker |

Mkr1 11.34 GHz

Ref 12 dBm #Atten 12 dB -50.23 dBm
#Peak

Select Marker
1 2 3 4

Maormal

Delta

dBm T Dfltag)?)ir
racking Re
LgAv Ref A

Start 30 MHz Stop 40.00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 1) 11.24 GHz -50.23 dBm

Span Pair

Span Center
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

CHAIN 2 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 2
- Agilent 05:52:54 May 9, 2011 L | Marker |

Mkr1 25.05 GHz
Ref 13.4 dBm #Atten 12 dB 47.96 dBm || Select Marker
#Peak 12 3 4
Log
10
dB/
Offst
1.4
dB

u]
4.8 G -
dBm T DEH@E?)IF
racking Re
LoAv Ref A

Mormal

Start 30 MH:z Stop 40.00 GHz
#Res BW 1 MH:z #WBW 1 MHz Sweep 199.9 ms (1001 pts)

Matker Trace > Pz Amplitude
1 )] 25.05 GHz -47 96 dBm

Span Pair

Span Center

MID CHANNEL SPURIOUS, CHAIN 2
56 Agilent 055858 May 9, 2011 L [ Marker |

Mkr1 11.197 GHz

Ref 15 dBm #Atten 14 dB 48.20 dBm || >elect Marker
#Peak 1z 3 4

Maormal

Delta

(IB;II T Dfltag)?)ir
racking Re
LgAv Ref A

Start 30 MHz Stop 26.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 129.9 ms (1001 pts)

Matker Trace X Pz Amplitude
1 1) 11.197 GHz -42.20 dBm

Span Pair

Span Center
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

MID CHANNEL SPURIOUS, CHAIN 2

% Agilent 05:56:00 May 9, 2011

L

| Peak Search |

DI

Ref 9.4 dBm
#Peak

B

348
dBm

LghAv

#Atten 8 (B

Mkr1 36.906 GHz
40.98 dBm

Mext Pealk

Next Pk Right

‘ Mext Pk Left

‘ hin Search

Start 26.000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 40.000 GHz
Sweep 70 ms (1001 pts)

Marker

Trace

1 )

X iz
26905 GHz

Amplitude
-40.92 dBm

‘ Pk-Plk Search

‘ hikr © CF
hlore
1of2

| HIGH CHANNEL SPURIOUS, CHAIN 2 |

e Agilent 05:59:59 May 9, 2011

L

| MWarker |

10

ull

Ref 12 dBm
#Peak
Log

dB/
Offst
114
dB

348
dBm

LgAv

#Atten 12 dB

Mkr1 11.34 GHz
50.23 dBm

Select Marker
1 2 3 4

Mormal

Delta

Delta Pair

[Tracking Ref)
Ref A

Start 30 MHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 40.00 GHz
Sweep 199.9 ms (1001 pts)

Marer

Trace

1 1)

X Pois
11.34 GHz

Amplitude
-50.23 dBm

Span Pair

Span Center
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011

FCC ID: PPD-AR5BXB92

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable 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.
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. TX ABOVE 1 GHz FOR 802.11a DUAL CHAIN LEGACY MODE IN THE
LOWER 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilenf 16:33:25 May 31, 2011 R T

Mkr1 5.148 25 GHz
Ref 110 dByY #Atten 0 dB 62.46 dBuv Center Freq
#P aak 507500000 GHz

Freg/Channel

Start Freq
5.00000000 GHz

Stop Freq
515000000 5Hz

CF Step
15.0000000 MHz
At Ivla

Freq Offset
0.00000000 Hz

FTun Signal Track
Swep On off

Start 5.000 00 GHz Stop 5.150 00 GHz
#Res BYW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ

%o Agilent 16:34:16 Way 31, 2011 R T

FregiChanne!

Mkr1 5.150 00 GHz
Ref 110 dBpv #Atten 0 dB 48.28 dB.Y Centsr Freq
#Peak 507500000 GHz

Start Freg
5.00000000 GHz

Stop Freqg
515000000 GHz

CF Step
15.0000000 hiHz
MAuto [E]

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 5.000 00 GHz Stop 5.150 00 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilent 16:37:02 May 31, 2011 R T |Freg/Channel

Mkr1 5.149 50 GHz

Ref 110 dBpv #Atten 0 dB 60.06 dBp' Center Freq
#Peak 507500000 GHz
Loy

10 Start Freg
dB/ £.00000000 GHz
Offst

14.4

dB Stop Freq
DI £.15000000 GHz

74.0
dBpv L CF Step

150000000 hHz
Lysv Auto Man|

31V Freq Offset
0.00000000 Hz

F%n Signal Track
Swp On Off

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, VERT
- Agilent 16:37:54 May 31,2011 R T |Fre§f(:hannel |

Mkr1 5.150 00 GHz

Ref 110 dBpv ##tten 0 dB 46.55 dBpv Center Freg
#Peal 507500000 GHz
Log

10 Start Freq
dB/ 500000000 GHz
Offst

14.4

dB Stop Freq
DI 5.15000000 GHz

54.0
dBpv CF Step

15.0000000 MHz

Lodw At Man
1

51 W2 Freq Offset
33 FC 0.00000000 Hz

F%n Signal Track
S On Oif

Start 5.000 00 GHz Stop 5.150 00 GHz ~ ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurementi
Compliance Certification Services, Fremont fm Chamber

Test Engr: Chin Pang
Date: 06-02-11

Project #: 11U13650
Company: Apple

Test Targei: FCC 15.407
Fode Oper: TX, £.2CHz Band

Meanrement Frequency Amp  Preamp Gain Lveragze Field Strength Linut
Distance to Antenna D Corr Distance Correct to 5 meters Peak Field Strength Limit
Analyzer Feading Lvg Average Field Strength @ 3 m Margim vs. Average Linut
Antenna Factor Peak  Calmulated Peak Field Strensth Marzin vs. Peal Limit

Cahble Loss HPFF  High Pass Filter

Read Amp (D Corr{ Fhir ;| Corr. imit |Margin
dBuV dB dB 4B dBu¥V/m dB

41.3 - 0.0 0.7 i 610
7.0 - 0.0 0.7 : 456
45.6 . 3 32 0.0 0.7 : 642
30.0 - 0.0 0.7 : 48.6

=i

=i
Bt e i

39.9
6.5
43.1
8.8

=i i

Rev. 4.1.2.7
Mote: Mo other emissions were detected ahove the sysiem noise floor.
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

8.2.2. TX ABOVE 1 GHz FOR 802.11n HT20 MODE IN THE LOWER 5.2 GHz

BAND

RESTRICTED BANDEDGE (LOW CH

ANNEL, HORIZONTAL)

LOW CHANNEL REST

- Agilent 17:14:18 May 31, 2011

RICTED, PEAK, HORIZ
R T

Freg/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 5.149 00 GHz
61.28 dBuv

#Feak

Center Freq
£.07500000 GHz

Start Frag
500000000 GHz

Stop Freq
5.15000000 GHz

1

CF Step

150000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Signal Track

On Off

Swep

Start 5.000 00 GHz
#Res BW 1 MHz

Stop 5.150 00 GHz

#WBW 1 MHz Sweep 1 ms (601 pts)

—

we Agllent 17:15:12 Way 31, 2011

R T

FregiChanne!

Ref 110 dB.Y #Atten 0 dB

Mkr1 5.150 00 GHz
45.80 dBp"

Center Freq
507500000 GHz

#Peak

Start Freg
5.00000000 GHz

Stop Freqg
515000000 GHz

CF Step

15.0000000 MHz
Auto Ia

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 5.000 00 GHz
#Res BW 1 MHz

Stop 5.150 00 GHz

#WBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilent 17:10:32 May 31, 2011 R T |Freg/Channel

Mkr1 5.148 75 GHz

Ref 110 dBpv #Atten 0 dB 63.43 dBpY Center Freq
#Peak 507500000 GHz
Loy

10 Start Freg
dB/ £.00000000 GHz
Offst

14.4

dB Stop Freq
DI £.15000000 GHz

74.0 1]
dBpv CF Step

150000000 hHz
Lysv Auto Man|

31V Freq Offset
0.00000000 Hz

F%n Signal Track
Swp On Off

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, VERT

# Agilent 17:11:23 May 31,2011 R_T |FregiChannel

Mkr1 5.149 75 GHz

Ref 110 dBpY #Atten 0 dB 49.24 dBpY Center Freq
#FPeak £.07500000 GHz
Log
10 Start Freq
dB/ £.00000000 GHz
Offst
14.4
dB Stop Freq
DI ‘ 515000000 GHz
54.0
dBpY CF Step

15.0000000 MHz
LAY Mauto Man

51 W2 Freq Offset
33 FC 0.00000000 Hz

F%n Signal Track
S On Oif

Start 5.000 00 GHz Stop 5.150 00 GHz ~ ‘
#Res BW 1 MHz #WBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

HARMONICS AND SPURIOUS EMISSIONS

Hizh Frequency Measurement
Compliance Certification Services, Fremont 5m Chamher

Chin Pang
05-02-11

11U13650

Apple

FCC 15.407

TX, HI20, 5.2 CHz Band

Measarement Frequency Amp  Preamp Gamn Average Field Strength Linut
Distance to Antenna D Corr Distance Correct to 5 meters Pealk Field Strength Limit
Analyzer Beading Lvg Average Field Strength @ 3 m Marzin vs. Average Limit
Lntenna Fartor Peak  Caleulated Peak Field Strength Mlarzin vs. Peak Linut

Cable Laoss HPF  High Pass Filter

Amp Corr.
dB dBuV/m

64,3
42.0
60,1
46.0

i

T
i i

ot

Rev. 4.1.2.7
Mote: Mo other emissions were detected ahove the sysiem noise floor.
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

8.2.3. TX ABOVE 1 GHz FOR 802.11n HT40 MODE IN THE LOWER 5.2 GHz
BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
4 Agilent 17:40:07 May 31, 2011 R T |Freg/Channel

Mkr1 5.150 00 GHz

Ref 110 dB.Y #Atten 0 dB 70.83 dBy Center Freq
#Peak 507500000 GHz

Start Freqg
5.00000000 GHz
Stop Freqg

2| 515000000 GHz

CF Step
15.0000000 kHz
Auto Ma

Freq Offset
0.00000000 Hz

Signal Track
Off

On

Swp

Start 5.000 00 GHz Stop 5.150 00 GHz |
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ

- Agilent 17:40:59 May 31, 2011 R T Freg/Channel
Mkr1 5.150 00 GHz

Ref 110 dBpY #Atten 0 dB 52.88 dBpv Center Freq
#heak 5.07500000 GHz

Start Freq
500000000 GHz
Stop Freq
515000000 GHz
CF Step
| 15.0000000 MHz
Auto kda
Freq Offset
0.00000000 Hz

Signal Track
Swp On Off

Start 5.000 00 GHz Stop 5.150 00 GHz ~ |
#Res BW 1 MHz #WBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilent 17:43:458 May 31, 2011

R T

Freg/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 5.147 50 GHz
63.73 dByv

#Feak

Stop Freq
5.15000000 GHz

¢

Center Freq
£.07500000 GHz
Start Frag
5.00000000 GHz

CF Step
150000000 hHz
Auto hdan|

Swep

Start 5.000 00 GHz
#Res BW 1 MHz

#YBW 1 MHz

Stop 5.150 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVG, VERT

o Aglent 17:44:45 May 31, 2011

R T

Freq/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 5.150 00 GHz
48.35 dBpY

#Peak
Log

10
dB/

Offst
145

dB
DI

54.0
dBpv

Lo

1

Center Freq
£.07500000 GHz

Start Freqg
500000000 GHz

Stop Freg
5.15000000 SHz

CF Step
150000000 hHz
Auto JET

51 W2
53 FC

(i)

FTun
S

Start 5.000 00 GHz
#Res BW 1 MHz

#YBW 10 Hz

Stop 5.150 00 GHz ~

Sweep 11.7 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurementi
Compliance Certification Services, Fremont fm Chamber

Test Engr: Chin Pang

Date: 05-02-11

Project #: 11U13650

Company: Apple

Test Target: FCC 15407

Mode Oper: HT40, TX, £.2GHz Band

Measurement Frequency Amp  Preamp Gain Average Field Strength Limit
Dhstance to Antenna D Corr Distance Correct to 3 meters Peak Field Strength Limit
Analyzer Beading Lvg Average Field Strength @ 3 m Margim vs. Average Linut
Antenna Factor Peak  Caloulated Peak Field Strength Margzin vs. Peak Limit

Cable Laoss HPF  High Pass Filter

Read Amp (D Corr: Fhir | Corr. init Margin
dBu¥V dB dB 4B dBu¥/m dB

36.4 - 0.0 0.7 : 550
4.1 - 0.0 0.7 : 437
39.9 . 4G 3L 0.0 0.7 : 585
5.7 - 0.0 0.7 : 443

Rev. 4.1.2.7
Mote: Mo other emissions were detected ahove the sysiem noise floor.
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

8.2.4. TX ABOVE 1 GHz FOR 802.11a DUAL CHAIN LEGACY MODE IN THE
UPPER 5.2 GHz BAND

HIGH CHANNEL, PEAK, HORIZ
- Agilent 16:47:41 May 31, 2011 R T |Peak Search I

Mkr1 5.352 20 GHz

Ref 110 dBpY Atten 10 dB 65.10 dBpv Mext Peak
#F eak
Log
10 )
ey Mext Pk Right
Offst
14.6
dB MNext Pk Left
DI .
74.0
dBpv Min S h

— IN =ealc
Loy
51 M2

Pk-Pk Search
Wikr © CF

Swep
Start 5.350 00 GHz Stop 5.460 00 GHz ‘ 1l\f'13?£e
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL, AVG, HORIZ
W Agilent 16:48:24 May 31,2011 R T |Peak Search |

Mkr1 5.350 00 GHz

Ref 110 dBpY Atten 10 dB 50.25 dBpY ‘ MNext Pealk
#FPeak

Log

10 .

dB/ Mext Pk Right
Offst

14.6

48 MNext Pk Left
DI

54.0

48V Min Search
Lghv 1N >earc
51 w2

23 FC Pl-Pk Search
=(f]:

FTun hlkr ® CF
S

Start 5.350 00 GHz Stop 5.460 00 GHz ‘ 1'\'1?28
#Res BW 1 MHz #WBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

HIGH CHANNEL, PEAK, VERT

He Agilent 16:44:17 May 31, 2011 R T [PeakSearch |

Mkr1 5.353 48 GHz
Ref 110 dBpY Atten 10 dB 63.44 dBpv Mext Peak
#Feak
Loy
10 )
dB/ Mext Pk Right
Offst
14.6
dB MNext Fl Left
DI
74.0
dBpv Min S h
= IN =earc
Loy
31 M2
Pk-Fk Search
u(f):
FTun Wlkr © CF
Swp
Start 5.350 00 GHz Stop 5.460 00 GHz ‘ 1[\:13?58
#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL, AVG, VERT

@ Agilent 18:43:36 May 31,2011 R T Amplitude

Mkr1 5.350 18 GHz
Ref 110 dB.v Atten 10 dB 48.36 dByY Ref Level
P eak 110.00 dBpv

Log -
10 Attenuation
dB/ 10.00 dB

Offst Auto Man|

14.6 )
dB Scale/Div
DI 10.00 dB

54.0
dBpY Scale Type
Lo Log Lin|

S1 w2
23 FS Presel Center

Ad,

=) Presel Adjust
FTun [3-26 GHz] H
S 0.000 Hz

Start 5.350 00 GHz Stop 5.460 00 GHz ‘ 1“'1??
#Res BW 1 MHz #WBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Snu Chamber

Test Engx: Chin Pang

Date: 05-02-11

Project #: 11U13650

Company: Apple

Test Target: FCC 15407

Mode Oper: A mwde, TE, £.3CHz Band

Measurement Frequency  Amp  Preamp Gain Averaze Field Strength Limit
Distance to Anterma D Corr Distance Correct to 3 meters Poaalk Field Strength Limit
Analyzer Feading Loz Average Field Strength (@ 3 m Margin ws. Averaze Limit
Antenna Factor Peak  Calmilated Pealk Field Strength Margin vs. Peak Limit

Cable Loss HPFF  High Pass Filter

Read Amp D Corr Corr, | Limit Margin
dB dBuV/mi dBuVim: 4B

619 T4.0
48.0 54.0
b5.6 T4.0
£1.2 4.0

iaimim

f=rte =k G
= H gL -l -

== e L T
L -HE L - HE L T L]

Rev. 4.1.2.7
MNote: Mo other emissions were detected ahove the system noise floor.
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

8.2.5. TX ABOVE 1 GHz FOR 802.11n HT20 MODE IN THE UPPER 5.2 GHz

BAND

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

i Agilent 17:18:48 May 31, 2011

BT Peak Search

Ref 110 dBpY Atten 10 dB

Mkr1 5.351 83 GHz

63.63 dByv MNext Peak

#FPeak

‘ Mext Pl Right
‘ Mesxt Pl Left
‘ Iin Search

Swep

Start 5.350 00 GHz
#Res BW 1 MHz #WBW 1 MH=

‘ Pk-Pk Search

‘ llr © CF
Stop 5.460 00 GHz ‘ 1l\rl?£e

Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, HORIZ

%o Agilent 17:19:57 May 31, 2011

BT Fealk Search

Ref 110 dBY Atten 10 dB

Mkr1 5.350 00 GHz

49.55 dBY MNext Peak

#Peak

| Mesxt Fk Right
| MNext Pl Left
| hlin Search

| Fk-Fk Search
| hWlkr © CF

Start 5.350 00 GHz

Stop 5.460 00 GHz

#Res BW 1 MHz #WBW 10 Hz Sweep 8.577 s (601 pts)

hWlore
10f2
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

H Agilent 17:23:53 May 31, 2011 R T

Poak Search |

Mkr1 5.350 37 GHz

Ref 110 dBpY Atten 10 dB 64.64 dBpv

#Peak
Loy

10
dB/

Offst
14.6

dB
DI

74.0
By

Loy

‘ MNext Peak
‘ MNext Pk Right
‘ MNext Pl Left
‘ Min Search

31 W2

=(fl:
FTun

Swp

Start 5.350 00 GHz
#Res BW 1 MHz

Stop 5.460 00 GHz
Sweep 1 ms (601 pts)

#WBW 1 MHz

‘ Fl-Fk Search

‘ Wkr © CF
Wlore
10f2

HIGH CHANNEL RESTRICTED, AVG, VERT

@ Agilent 17:24:33 May 31, 2011

R T

Peak Search

Mkr1 5.350 37 GHz

Ref 110 dBpY Atten 10 dB 49.86 dBpY

#FPeak
Log

10
dB/

Offst
14.6

dB
DI

54.0
dByy

Loy

‘ MNext Peak
‘ MNext Pk Right
‘ MNext Pk Left
‘ Min Search

51 W2
53 FC

#(f):

FTun
S

Start 5.350 00 GHz
#Res BW 1 MHz

Stop 5.460 00 GHz

#WBW 10 Hz Sweep 8.577 s (601 pts)

4 hlore
1of2

Pk-Plk Search

‘ Mhkr @ CF
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont S5m Chamhber

Test Engr: Chin Pang

Date: 06-02-11

Project #: 1113650

Company: Apple

Test Taxget: FCC 15407

Fode Oper: T3, HT10, 5.3GHz Band

f Meamrement Frequency Amp  Preamp Gam Lverage Fleld Strength Linut
Dist Diastance to Antenna D Corr Distance Correct to 3 meters Peak Field Strength Limit
Fead  Analymer Reading Lvg Average Field Strength @ S m Margin vs. Average Limit
AF Antenna Factor Peak  Calmlated Peak Field Strength Blarzin vs. Peak Linut

CL Cable Loss HPF  High Pass Filter

f Dizt Read Amp D Coxr Corr. invit Plargin
GHz () dBu¥V dB ABuV/im dB
Low Ch, 5260MIH=
15,780 3.0 43.2 . . 1.4
15,780 3.0 30.2 i A 48.3
15,780 3.0 47.2 i A 65.4
15,780 3.0 334 3 . A . . ELG

tieimim

Ilid Ch, 53000z
10.600 3.0
10.600 3.0
15.900 3.0
15.900 3.0
10.600 3.0
10.600 3.0
15.900 3.0
15.900 3.0

=== mimimm
et -H= L~y -H= -]

High Ch, 5320MHz
10.640 3.0
10,640 3.0
15,960 3.0
15,960 3.0
10,640 3.0
10,640 3.0
15,960 3.0
15,960 3.0

===
e e e

Rev. 4.1.2.7
MNote: Mo other emissions were detecied ahove the system noise floor.
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

8.2.6. TX ABOVE 1 GHz FOR 802.11n HT40 MODE IN THE UPPER 5.2 GHz
BAND

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 17:51:50 May 31, 2011 R T [|Freg/Channel

Mkr1 5.350 73 GHz

Ref 110 dBpv #Atten 0 dB 69.58 dBv Center Freq
ek 5.40500000 GHz

Start Freq
5.35000000 GHz
Stop Freq
5.46000000 GHz

CF Step
11.0000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
n Off

Swep

Start 5.350 00 GHz Stop 5.460 00 GHz
#Res BYW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, HORIZ

A Agilent 17:54:25 May 31, 2011 R T

Mkr1 5.350 37 GHz

Ref 110 dByv #Atten 0 dB 53.80 dBpV
#Paak 2 3

Clear Write

Mlax Hold

dBpy
LA N

Min Hold

51 M2
53 F5
AL
=(f):
FTun
Swp

Start 5.350 00 GHz Stop 5.460 00 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

He Agilent 17:48:19 May 31, 2011

R T

Frag/Channel

Ref 110 dBpY

#htten 0 dB

Mkr1 5.350 00 GHz
67.28 dBpv

#Peak
Loy

10
dB/

Offst
14.6

dB
DI

74.0
By

Loy

31 W2

Center Freq
540500000 GHz
Start Freq
535000000 GHz
Stop Freq
&.46000000 GHz

CF Step
11.0000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

=(fl:
FTun

Swp

Start 5.350 00 GHz
#Res BW 1 MHz

#WBW 1 MHz

Stop 5.460 00 GHz
Sweep 1 ms (601 pts)

Signal Track
On Off

—

HIGH CHANNEL RESTRICTED, AVG, VERT

e Agilent 17:49:03 May 31, 2011

R T

Freg/Channel

Mkr1 5.350 00 GHz

Ref 110 dBpY #Atten 0 dB 53.19 dBpY

#FPeak
Log

10
dB/

Offst
14.6

dB
DI

54.0
dByy

Loy

Center Freq
£.40500000 GHz
Start Freq
£.35000000 GHz
Stop Freq
546000000 GHz

CF Step
11.0000000 kHz
Auto Man

51 W2
53 FC

#(f):

FTun
S

Start 5.350 00 GHz
#Res BW 1 MHz

Stop 5.460 00 GHz

#WBW 10 Hz Sweep 8.577 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont fm Chamber

Chin Pang
06-02-11

11U13650

Apple

FCC 15,407

HI40, TX, 5.3CHz Band

Meamrerment Frequency Amp  Preamp Gain Averaze Field Strength Limit
Distance to Antenna D' Corr Distance Correct to 3 meters Peak Field Strength Lot
Analyzer Beading bz Average Field Strangth @ Sm Marzin vs. Average Limit
Antenna Factor Peak  Calmalated Peak Field Strength Marzin vs. Peak Linut

Cable Loss HFF  High Pass Filter

Read Amp D Corri Flir ;| Coxn. imit |Margin
dBu¥ 4B 4B dB  AdBuVim dB

41.6 - 0.0 0.7 : 547
7.9 . 5 =33 0.0 0.7 ; 460
43.2 - 0.0 0.7 : 6l3
0.0 0.7 : 48.1

=Hi=i=i=imimimim
gL -HE L -l -Ho - |

Rev. 4.1.2.7
Note : No other emissions were detected above the system noise floor.
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

8.2.7. TX ABOVE 1 GHz FOR 802.11a DUAL CHAIN LEGACY MODE IN THE
5.6 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
W Agilent 17:06:22 Jun 1, 2011 R T Display
Mkr1 5.467 8 GHz

Ref 110 dBpY #Atten 0 dB 67.26 dBpY Full Screen
#Peak

Display Line
8570 dBpv
On off

M1 S2 Active Fctn
S3 FC Fosition
Bottarm

()
FTun
Swp

Start 5.350 0 GHz Stop 5.470 0 GHz Preferences
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ

o Agilent 17:11:10 Jun 1, 2011 R T FPeak Search
Mkr1 5.362 10 GHz

Ref 110 dBpY #Atten 0 dB 48.81 dBpY MNext Peak

#Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

M1 S2

S3 FC Pl-Fk Search
2if):

FTun Mkr © CF
Swp

Start 5.350 00 GHz Stop 5.460 00 GHz | 1'\"10?59
#HRes BW 1 MHz #WBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilent 17:17:49 Jun 1, 201 R T

Poak Search |

Mkr1 5.469 2 GHz

Ref 110 dBpv/ #Atten 0 dB 70.71 dBpY

#Peak

‘ Mext Peak

‘ Nest Pk Right

A ‘ Mext Pl Left

‘ Min Search

M1 S2
53 FC

‘ Fl-Fk Search

eif):
FTun

Swp

‘ Mkr @ CF

Start 5.350 0 GHz
#Res BW 1 MHz

Stop 5470 0 GHz

H#VBW 1 MHz Sweep 1 ms (601 pts)

Wlore
10f2

LOW CHANNEL RESTRICTED, AVG, VERT

e Agilent 17:19:21 Jun 1, 201 R T

| Disélai |

Mkr1 5.460 00 GHz

Ref 110 dBpY #Atten 0 dB 47.75 dBpY

#Peak
Log

‘ Full Screen

10
dB/

Display Line
54.00 dBpv
On

Ofist
14.9

On Off

dB
DI

—

54.0
By

Loy

‘ Limits¥

31 W2

Active Fctn
Position ¥

#(f):

Bottam

FTun
Swp

‘ Title ¥

Start 5.350 00 GHz
#Res BW 1 MHz

Stop 5.460 00 GHz
Sweep 8.577 s (601 pts)

#YBW 10 Hz

‘ Prefersnces  »
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL, PEAK, HORIZ

- Agilent 17:45.47 Jun 1, 2011 R T |Ereg/Channel

Mkr1 5.726 83 GHz Cotor F
enter Freq
::g;::u 4B Awan d db 60.76 dBu | - 77200000 GHz
Start Freq
572500000 GHz
Stop Freq
552500000 GHz

CF Step
10.0000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Start 5.725 00 GHz Stop 5.825 00 GHz ‘
#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pts)

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL, PEAK, VERT

5 Agllent 17:26:02 Jun 1, 2011 R T [PeakSearch |

Mkr1 5.725 00 GHz
Ref 110 dBpv #htten 0 dB 66.69 dByv Mext Peak
#Peak
‘ Mext Pk Right
‘ Mext Pl Left
‘ MWin Search
‘ Pk-Pk Search
FTun Wil © CF
Swp
Start 5.725 00 GHz Stop 5.825 00 GHz ‘ M?ge
#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

HARMONICS AND SPURIOUS EMISSIONS

]

High Freguency Measurement
Compliance Certification Services, Fremont 5m Chamber

Test Engx: Chin Pang

Date: 05-02-11

Project #: 11U13650

Company: Apple

Test Target: FCC 15.407

Mode Oper: Legacy mode, TX, 5.6 CHz Band

f Meamrement Frequency Amp  Preamp Gain Averagze Field Strength Limit
Dist Distance to Antenna D Comr Distance Correct to 3 meters Peak Field Strength Limut
Fead  Analy=mer Reading by Average Fiald Strength @@ 3 m Marzin ws. Average Limit
AF Antenna Factor Peal  Calmilated Pealk Field Strength Marzin ws. Peal Limit

CL Cable Loss HPF  High Pass Filter

f Dizt Read Amp (D Coxr: Flir | Corxr. imit Margin
GHz () dBuV dB dBuVin dB
Low Ch, SS00MI=
11.000 3.0 370 ; - i 5 £0.9
11.000 3.0 24.7 A - . A 38.7
11.000 3.0 387 A - . A £2T
11.000 3.0 6.9 ; - i A 0.8

Mid Ch, S600MHz
11.200
11.200
11200
11200

=i

High Ch, 5700MHz
11,400

11.400
11.400
11.400

=tiimim

Rev. 4.1.2.7
Mote: No other emissions were deiected abhove the system noise floor.
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

8.2.8. TX ABOVE 1 GHz FOR 802.11n HT20 MODE IN THE 5.6 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 19:34:32 Jun 1, 2011 R T [PeakSearch |

Mkr1 5.468 4 GHz
Ref 110 dBpv #Atten 0 dB 66.51 dBpv MNext Pealk
#Peak
‘ Mext Pk Right
‘ Mext Pl Left
0 ‘ Min Search
LgAv

S1 M2
$3 FC Fl-Fk Search

eif):

FTun lkr @ CF
Swp

Start 5.350 0 GHz Stop 5.470 0 GHz ‘ 1l\rl?£e
#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ

% Agilent 17:56:02 Jun 1, 2011 R T | PeakSearch

Mkr1 5.363 38 GHz
Ref 110 dBpv #Atten O B 51.00 dBpy MNext Pealk
#Peak
Log
10
dB/
Offst
149
dB MNext Pk Left

Next Pk Right

hin Search
Lghv

S1 V2
S3 FC Plk-Pk Search

if):
FTun
Swp

Start 5.350 00 GHz Stop 5.460 00 GHz |
#Res BW 1 MHz #WVBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilent 19:30:41 Jun 1, 201

R T

Poak Search |

Ref 110 dBpv/ #Atten 0 dB

Mkr1 5.469 8 GHz
69.84 dBpY

#Peak

‘ Mext Peak

‘ Nest Pk Right

1‘ Mext Pl Left

‘ Min Search

81 M2
53 FC

‘ Fl-Fk Search

eif):
FTun

Swp

‘ Mkr @ CF

Start 5.350 0 GHz
#Res BW 1 MHz

#WBW 1 MHz

Stop 5470 0 GHz
Sweep 1 ms (601 pts)

Wlore
10f2

LOW CHANNEL RESTRICTED, AVG, VERT

e Agilent 19:28:27 Jun 1, 201

R T

Peak Search

Ref 110 dBpY #Atten 0 dB

Mkr1 5.377 13 GHz
45.50 dBpY

#Peak
Log

‘ Mext Pealk

10
dB/

Ofist
14.9

‘ Next Pk Right

dB

‘ Mext Pk Left

Lghv

‘ hin Search

51 M2
53 FC

Pk-Plk Search

aif):

FTun

‘ Mhkr @ CF

Swp

Start 5.350 00 GHz
#Res BW 1 MHz

#YBW 10 Hz

Stop 5.460 00 GHz
Sweep 8.577 s (601 pts)

> hlore
1of2
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL, PEAK, HORIZ

5 Agilent 19:38:10 Jun 1, 2011 R T [PeakSearch |

Mkr1 5.726 67 GHz

Ref 110 dBpv #htten 0 dB 66.04 dBpv Mext Peak
#Peak
‘ Mext Pk Right
‘ Mext Pl Left
‘ MWin Search
‘ Pk-Pk Search

Wil © CF
Swp
Start 5.725 00 GHz Stop 5.825 00 GHz ‘ M?ge
#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pts)

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL, PEAK, VERT

e Agilent 19:41:42 Jun 1, 201 R T | PeakSearch

Mkr1 5.729 00 GHz

Ref 110 dBpY #Atten 0 dB 66.04 dByv MNext Peak
#Peak
Log
10 Next Pk Right
dB/ e g
Offst
14.9
dB Mext Pk Left
DI
66.2 -
dBpv )

- Min Search
Lol
S w2
53 FC Pk-Fk Search
=)
FTun Mlkr © CF
Swp
Start 5.725 00 GHz Stop 5.825 00 GHz ‘ 1'\"13?28
#Res BW 1 MHz #WVBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont £m Chamber

Chin Pang
06-02-11

11113650

Apple

FCC 15.407

HT20, TX, 5.6 CHz Band

Measurement Frequency Amp  Preamp Gain Boveraze Field Strength Limit
Distance to Antenna D Corr Distance Correct to 5 meters Peak Field Strength Limit
Analyzer Feading Lvg Average Field Strength @@ I m Margin ws. Average Linut
Antenna Factor Peak  Caleulated Peak Field Strength Margin vs. Peak Limit

Cable Laoss HPF  High Pass Filter

£ i Read Amp D Corx imit Margin
CHz dBu¥ 4B dB
Low Ch, S500MHz
11000 30 ¢ 378
11000 30 251
11000 3.0 ¢ 339
11000 30 0 119

mim i

Flid Ch, S600MHz
11200

11.200
11.200
11.200

it

High Ch, 5T00MEH=
11400 3.0
11400 3.0
11400 3.0
11400 3.0

it e

Rev. 4.1.2.7
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

8.2.9. TX ABOVE 1 GHz FOR 802.11n HT40 MODE IN THE 5.6 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

5 Agllent 19:54:58 Jun 1, 2011 R T [PeakSearch |

Mkr1 5.470 0 GHz
Ref 110 dBpY #Atten 0 dB 65.86 dBuY MNext Peak
#Peak
‘ Mext Pk Right
‘ Mext Pl Left

AR ‘ Min Search
LgAv

S1 M2
$3 FC Fl-Fk Search

eif):

FTun lkr @ CF
Swp

Start 5.350 0 GHz Stop 5.470 0 GHz ‘ 1l\rl?£e
#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ

% Agilent 19:55:52 Jun 1, 2011 R T | PeakSearch

Mkr1 5.460 00 GHz
Ref 110 dBpv #Atten O B 46.50 By MNext Pealk
#Peak
Log
10
dB/
Offst
149
dB MNext Pk Left

Next Pk Right

hin Search
Lghv

S1 M2
S3 FC Plk-Pk Search

if):
FTun
Swp

Start 5.350 00 GHz : Stop 5.460 00 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

RESTICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

5 Agllent 19:50:35 Jun 1, 2011 R T [PeakSearch |

Mkr1 5.468 4 GHz

Ref 110 dBpv #htten 0 dB 65.99 dByv Mext Peak
#Peak
‘ Mext Pk Right

‘ Mext Pl Left
‘ MWin Search
S1 M2
$3 FC Pk-Pk Search
eif):
FTun Wil © CF
Swp
Start 5.350 0 GHz Stop 5.470 0 GHz ‘ M?ge
#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, VERT
% Agilent 19:51:31 Jun 1, 201 R T |Peak Search |

Mkr1 5.460 00 GHz ‘
Ref 110 dBpY/ #Atten 0 dB 47.29 dBpv Mext Pealk
#Peak
Log
10 )
ey ‘ Mext Pk Right
Offst
14.9 ‘
dB Mext Pk Left

‘ hin Search

Lghv

S1 M2
53 FC Pk-Plk Search

aif):

FTun twlkr @ CF
Swp

Start 5.350 00 GHz Stop 5.460 00 GHz ‘ 1'\'1?28
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

‘ HIGH CHANNEL, PEAK, HORIZ \

- Agilent 20:00:25 Jun 1, 2011

R T

Freg/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.726 17 GHz
59.79 dByv

#Feak
Log

10
dB/

Offst
149

dB
DI

Center Freq

& 77500000 GHz
Start Frag
572500000 GHz
Stop Freq
5.82500000 GHz

68.2 |-
dBpv

Lol

CF Step
10.0000000 hHz
Auto hdan|

21 w2
23 FC

=)

FTun
Swip

Start 5.725 00 GHz
#Res BW 1 MHz

#YBW 1 MHz

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

| HIGH CHANNEL, PEAK, VERT |

e Agilent 20:03:43 Jun 1,201

R T

Freg/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.726 00 GHz
654.40 dByv

#Peak

Center Freq
577500000 GHz
Start Freq
5.72500000 GHz
Stop Freq
582500000 GHz

CF Step
10.0000000 hHz
Ao hdan|

Swp

Start 5.725 00 GHz
#Res BW 1 MHz

#WVBW 1 MHz

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

HARMONICS AND SPURIOUS EMISSIONS

r— ]

Hizh Frequency Measurenent
Compliance Certification Services, Fremont fm Chamber

Test Engr: Chin Pang

Date: 06-02-11

Project #: 1113650

Company: Apple

Test Target: FCC 15407

Mode Oper: HI40, TX, 5.6 GHz Band

Meamrement Frequency Amp  Preamp Gain Average Fiald Strength Limit
Distance to Antenna D Corr Distance Correct to 3 maters Peak Field Strength Linut
Analyzer Reading By Average Field Strength @@ 5 m Margin ws. bverage Limit
Antenna Factor Peak  Caleulated Peak Fiald Strength Margin ws. Peak Lt

Cahle Loss HPF  High Pass Filter

Read Amp i D Corr imit Margin
dBu¥ dB dB

3.3
0
36.1
3.8

et i

EIEH
B il e i1

B

Rev. 4.1.2.7
Note: No other emissions were detected above the sysiem noise floor.
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

8.3.

WORST-CASE BELOW 1 GHz

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

30-10003Hz Freguency Measurement

Compliance Certification Services, Fremwont 5m Chamber

Test Engr:
Date:
Project #:
Company:
Test Target:
Mode Oper:

Tom Chen

03-31-11

11U13a50

Apple

FCC Clasz B

TX mode Worst Case

Measmement Frequency
Distance to Antenna

Analyzer Beading

Anterma Factor

Cahle Loss

Preamp Gain

Distance Correct to 3 meters

Filter Insert Loss
Calmulated Field Strength
Field Strength Limit

Margin = Margin vs. Limit

f
MH=

Read

AF
dBimy

Amp
4B

Corr.
dBuVim

148.565

1.7

29.3

30.3

166.566

10.4

29.3

352

384015

14.8

9.2

32.2

443,897

158

9.5

333

E1T.T

17.1

9.7

36.1

796,592

210

9.7

36.2

39030

14.6

%0

34.2

99,723

10.0

9.5

iT.8

384015

14.8

9.2

31L&

398.295

15.0

9.3

36.7

85,983

18.00

9.6

323

et =i T T T T

wigimimimimimimimieieie

779551

20.6

29.2

7.2

Rev. 1.27.09

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 11U13650-3D

EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011
FCC ID: PPD-AR5BXB92

9. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of §2.1093 of this

chapter.
TABLE 1—LIMITS FOR MAXIMUM FPERMISSIELE EXPOSURE (MPE)
. Electric fisld Magnetic fiskd o . . :
Frequency rangs Power dansity Avaraging time
iMHz) strength strength ity fas iminutzs)
(A} Limits for OcecupationaliControllad Exposures
D330 G614 1.63 *(100) 3]
B30 1842F 4. 895 *(900fF2) 4]
30200 61.4 0,163 1.0 3]
300-15 frao0 3]
1500100 5 i
{Bj Limits for General Population/Uncontrolled Exposure
O3134 G614 1.63 *(100) 20
T30 B24 7 2.19F 1808 20
TABLE 1—LIMITS FOR MAXIMUKM PERMISSIELE EXPOSURE (MFE)—Continued
Electric fisld Magnstic fiskd : p :
Frequency rangs Power dansity Avaraging time

(M HE) strength strength (e iminutes)
000 i e 275 0073 0.2 20
300-1500 11500 20
1500100, 00 1.0 20

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

NGTE 1 7O TABLE 1: Oceupational/controlled limits apply in situations in which persons are exposed as a consequence of their
amployment provided those persons are fulli,' awars of the potential for exposure and can exercise conirol ower their axposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he or she is made aware of the potential for exposure,

NOTE 2 TO TABLE 1. General populationfuncontrolled exposures apply in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
axposure of can nol exerciss control over their exposurs.
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REPORT NO: 11U13650-3D DATE: JUNE 13, 2011
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER FCC ID: PPD-AR5BXB92

EQUATIONS

Power density is given by:

S =EIRP /(4 * Pi * D*2)
where
S = Power density in W/m?2
EIRP = Equivalent Isotropic Radiated Power in W
D = Separation distance in m

Power density in units of W/m”2 is converted to units of mWc/m”2 by dividing by 10.

Distance is given by:

D =SQRT (EIRP / (4 * Pi * S))
where
D = Separation distance in m
EIRP = Equivalent Isotropic Radiated Power in W
S = Power density in W/m#2

For multiple colocated transmitters operating simultaneously in frequency bands where the limit
is identical, the total power density is calculated using the total EIRP obtained by summing the
Power * Gain product (in linear units) of each transmitter.

Total EIRP = (P1*G1) + (P2* G2) + ... + (Pn * Pn)
where

Px = Power of transmitter x

Gx = Numeric gain of antenna x

In the table(s) below, Power and Gain are entered in units of dBm and dBi respectively and
conversions to linear forms are used for the calculations.
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REPORT NO: 11U13650-3D
EUT: 802.11n 2x2 PCle MINICARD TRANSCEIVER

DATE: JUNE 13, 2011

FCC ID: PPD-AR5BXB92

LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”2

RESULTS
Band Mode Separation | Output | Antenna | IC Power | FCC Power
Distance Power Gain Density Density
(MHz) (m) (dBm) (dBi) (WimA2) | (mW/cm”2)
5.2GHz Band, 2x2
5180 - 5240 802.11a 0.20 12.42 8.65 0.25 0.025
5180 - 5240 HT20 0.20 12.44 8.65 0.26 0.026
5190 - 5230 HT40 0.20 13.99 8.65 0.37 0.037
5.3GHz Band, 2x2
5260 - 5320 802.11a 0.20 19.01 8.67 1.17 0.117
5260 - 5320 HT20 0.20 18.94 8.67 1.15 0.115
5270 - 5310 HT40 0.20 19.51 8.67 1.31 0.131
5.6GHz Band, 2x2
5500 - 5700 802.11a 0.20 19.80 7.43 1.05 0.105
5500 - 5700 HT20 0.20 19.75 7.43 1.04 0.104
5510 - 5670 HT40 0.20 19.84 7.43 1.06 0.106
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