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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: QUALCOMM INCORPORATED
900 ARASTRADERO ROAD
PALO ALTO, CA 94304, USA

EUT DESCRIPTION: WLAN a/b/g/n miniPCl Adapter
MODEL: 65-VF320-P2
SERIAL NUMBER: 6043
DATE TESTED: NOVEMBER 19 - DECEMBER 10, 2007
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E No Non-Compliance Noted

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

Note: 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 Compliance Certification Services and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by
Compliance Certification Services will constitute fraud and shall nullify the document. No part of
this report may be used to claim product certification, approval, or endorsement by NVLAP,
NIST, or any government agency.

Approved & Released For CCS By: Tested By:
) /L/Z"
THU CHAN THANH NGUYEN
EMC SUPERVISOR EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, FCC MO&O 06-96, RSS-GEN Issue 2, and RSS-210
Issue 7.

3. FACILITIES AND ACCREDITATION

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

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. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Radiated Emission, 30 to 200 MHz +/- 3.3 dB
Radiated Emission, 200 to 1000 MHz +45/-2.9dB
Radiated Emission, 1000 to 2000 MHz +45/-2.9dB
Power Line Conducted Emission +/-2.9 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 a RoHS/4000 Series PCI-E mini-card for 2.4/5GHz Client applications.

The radio module is manufactured by Qualcomm Inc.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
5180 - 5240 802.11a 13.69 23.39
5180 - 5240 802.11n HT20 12.88 19.41
5190 - 5230 802.11n HT40 15.55 35.89

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes three monopole antennas in MIMO Configuration, each with a maximum gain
of 3 dBi for 5GHz bands.

5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Qualcomm PTT rev. 4.0.11.51
The test utility software used during testing was PTTGUI, Version 11-14-2007.

5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case channel is determined as the channel with the highest output power.

The worst-case data rate emissions tests were made in the 802.11a CDD mode @ 6Mbps,
HT20 MCS07 @ 65Mbps, and HT40 MCS15 @ 135Mbps.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
Laptop Dell PP02X CAP11290 DoC
AC adapter Dell LAB5NS0-00 72N-5925 DoC
USB Mouse Kensington 72123 25007290 DoC
Extender Card CalAmp STCBMP13 626 N/A
/0 CABLES
/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 UsS 115V Un-shielded .8m No
2 DC 1 DC Plug Un-shielded 1.5m No
TEST SETUP

The EUT is installed in extender card and a host laptop computer during the tests. Test software
exercised the radio card.
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SETUP DIAGRAM FOR TESTS

AC/OC
Adapter

115 VAC / 60Hz
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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 Date Cal Due
EMI Receiver, 9 kHz ~ 2.9 GHz |Agilent / HP 8542E 3942A00286 |06/12/07 06/12/08
RF Filter Section Agilent / HP 85420E 3705A00256 |06/12/07 06/12/08
Antenna, Bilog 30 MHz ~ 2 Ghz |Sunol Sciences |JB1 A121003 06/12/07 08/13/08
Preamplifier, 1300 MHz Agilent / HP 8447D 1937A02062 |05/09/07 05/09/08
Spectrum Analyzer 3 Hz ~ 44 Agilent / HP E4446A US42510266 |10/18/07 10/18/08
GHz
Antenna, Horn 1 ~ 18 GHz EMCO 3115 6717 09/15/07 09/15/08
Preamplifier, 1 ~ 26.5 GHz Agilent / HP 8449B 3008A00931 |08/06/07 08/16/08
Power Sensor 10MHz - 18GHz  |Agilent / HP 8481A 2237A31744 |04/30/07 04/30/08
Peak Power Meter Agilent / HP E4416A GB41291160 |12/04/07 12/04/08
5.15-5.35 GHz Reject Filter Micro-Tronics BRC13190 1 CNR CNR
5.725-5.825 GHz Reject Filter Micro-Tronics BRC13192 2 CNR CNR
LISN, 10 kHz ~ 30 MHz FCC LISN-50/250-25-2 (2023 09/15/07 09/15/08
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC |8379443 09/15/07 09/15/08
EMI Test Receiver R&S ESHS 20 827129/006 01/27/07 01/27/08
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7. ANTENNA PORT TEST RESULTS

7.1. 802.11a DUAL CHAIN LEGACY MODE IN THE LOWER 5.2 GHz
BAND

7.1.1. 26 dB and 99% 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 99% Bandwidth
(MHz) (MHz) (MHz)
Low 5180 18.834 16.3355
Middle 5220 18.91 16.3932
High 5240 18.819 16.3853
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7.1.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (1)

IC RSS-210 A9.2 (1)

Antenna Gain
(dBi)

10 Log (# Tx Chains)
(dB)

Effective Legacy Gain
(dBi)

3.01

6.01

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-NIl) Devices — Part 15, Subpart E,

August 2002.

The transmitter output operates continuously therefore Method # 1 is used.
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RESULTS
Limit
Channel Frequency Fixed B 4+10 Log B Antenna Limit
Limit Limit Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5180 17 18.834 16.75 6.01 16.73
Mid 5220 17 18.91 16.77 6.01 16.75
High 5240 17 18.819 16.75 6.01 16.73
Individual Chain Results
Channel Frequency Chain 1 Chain 2 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 10.70 10.66 13.69 16.73 -3.04
Mid 5220 9.89 9.74 12.83 16.75 -3.92
High 5240 10.32 10.03 13.19 16.73 -3.54
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CHAIN 2 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 2

Ch Freg 5.18 GHz Trig  Free

{ Channel Power

Video BW
3.0 MHz |

Avg/VBW Type |
i Pt (RMS)*
|Center 5.180 00 GHz T
4Res BW 1 MHz LI ' 601 p -

10.66 dBm /20.0000 MHz

Page 20 of 139

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
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 CCS.



REPORT NO: 07U11488-2
FCC ID: J9C-65VF320P2

DATE: JANUARY 10, 2008

OUTPUT POWER MID CH, CHAIN 2

Ch Freg

|
|
| Channel Power

522 GHz

Project. 07 U1 1456

) Atten 30 dB

|Center 5.220 00 GHz
[#Res BW 1 MHz

| 9.74 dBm

g e T s L e

H#VBW 3 MHz

/20.0000 MHz

Page 21 of 139

BWifAvg _
Res BW

Trig  Free

Video BW
3.0 hHz |

VBVWIRBW
1.00000

Avg/VBW Type |

Pur (RMS)*

Span/REWY

106

COMPLIANCE CERTIFICATION SERVICES
47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4031B

TEL: (510) 771-1000

FAX: (510) 661-0888

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



REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

OUTPUT POWER HIGH CH, CHAIN 2

ByWiAvg

Res By
| Ch Freg 5.24 GHz
| Channel Power !

S AR Video B
3.0 MHz |

VBWREW

1.00000 |

AvgVBW Type
E Pt (RIS)*
| Center 5.240 00 GHz
(#Res BW 1 MHz #UBW 3 MHz

10.03 dBm /20.0000 MHz -62.98 dBm/Hz

Page 22 of 139

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
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 CCS.



REPORT NO: 07U11488-2
FCC ID: J9C-65VF320P2

DATE: JANUARY 10, 2008

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 11.5 dB (including 10 dB pad and 1.5 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 5180 10.53 10.61 13.58
Middle 5220 10.00 9.99 13.01
High 5240 9.89 9.80 12.86
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REPORT NO: 07U11488-2
FCC ID: J9C-65VF320P2

DATE: JANUARY 10, 2008

7.1.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (1)

IC RSS-210 A9.2 (1)

Antenna Gain
(dBi)

10 Log (# Tx Chains)
(dB)

Effective Legacy Gain
(dBi)

3.01

6.01

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 6.01 dBi, therefore the limit is 3.99 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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DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2
RESULTS
Channel | Frequency Chain 1 Chain 2 Total Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -0.002 0.262 3.14 3.99 -0.85
Channel | Frequency PPSD With Combiner Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 5180 3.72 3.99 -0.27
Middle 5220 2.98 3.99 -1.01
High 5240 3.05 3.99 -0.94
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CHAIN 1 POWER SPECTRAL DENSITY

PSD LOW CH, CHAIN 1

Ch Freg 5.18 GHz Trig  Free

l Averages: 100 ] M

Mkr1 5.178 60 GHz
20.002 dBm

B e AP Loy

ECenter 5.180 00 GHz Span 30 MH
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DATE: JANUARY 10, 2008

CHAIN 2 POWER SPECTRAL DENSITY

PSD LOW CH, CHAIN 2

Ch Freg 5.18 GHz

| Center 5.180 00 GHz

Trig  Free

l Averages: 100 ] M

Video BW

Mkr1 5.187 00 GHz
0.262 dBm

3.0 MHz |

Avg/VBW Type |
Pt (RMS) >

Span 30 MH
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POWER SPECTRAL DENSITY WITH COMBINER

PSD LOW CH, WITH COMBINER

Ch Freg 5.18 GHz Trig  Free

l Averages: 100 ] M

Mkr1 5.180 95 GHz
3717 dBm

ECenter 5.180 00 GHz Span 30 MH
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PSD MID CH, WITH COMBINER

Ch Freg
Channel Power

522 GHz

| Center 5.220 00 GHz

#Res BW 1 MHz #VBW 3 MHz

T | Bwawg

i

Trig  Free

Mkr1 5.213 40 GHz
2.984 dBm

AvgVEW Type

Span 30 MHz

Sweep 20 ms (601 pts)
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PSD HIGH CH, WITH COMBINER

Ch Freg 5.24 GHz Trig  Free

| Channel Power i.ﬁverages: 100 "

Mkr1 5.238 30 GHz
3.047 dBm

Span 30 MHz

H#VBW 3 MHz Sweep 20 ms (601 pis)
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

7.1.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

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

TEST PROCEDURE

The transmitter outputs are connected to the spectrum analyzer via a combiner.

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.

Since Method # 1 was used for peak power measurements, Method # 1 settings are used for
the second PPSD trace.

RESULTS
Channel | Frequency | Peak Excursion Limit Margin
(MHz) (dB) (dB) (dB)
Low 5180 11.69 13 -1.31
Middle 5220 11.99 13 -1.01
High 5240 10.34 13 -2.66
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PEAK EXCURSION

PEAK EXCURSION LOW CH

§ BW\Avg

Res BV‘:f

Ch Freg 5.18 GHz Trig  Free 1.0 MHZ‘

| Channel Power  Man|

RBW10|V|HZ T

__ Atien3008 VBWIRBW
' 1.00000 |

AvgVBW Type
Puwr (RM3)*
Auto hdan|

Span 30 MHz
Sweep 20 ms (601 pis)
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PEAK EXCURSION MID CH

_§ BiviAvg

i
Res BYY
Ch Freg 5.22 GHz i 1.0 MHZ‘

| Channel Power m

RBW 1.0 MHz | VideoBW
ject: 07 U11485
) Atten 30 dB

VBIWIRBW
1.00000 |

AvgVBEW Type
Pur (RMS)*
Auto |

| Center 5.220 00 GHz

Span 30 MHz
##Res BW 1 MHz #VBW 3 MHz

Sweep 20 ms (601 pts)
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PEAK EXCURSION HIGH CH

B BYWiAvg

Res By
Ch Freg 5.24 GHz '_I'rig Free 1.0 MHZ‘

Video BW

VBWIREW
1.00000 |

Avg/VEW Type
P (RMS) >
Auto hdan|

Span 30 MHz
HVBW 3 MHz Sweep 20 ms (601 pts)
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7.1.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.407 (b) (1)

IC RSS-210 A9.3 (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
the average EIRP limit, adjusted for the maximum antenna gain. If necessary, additional
average detection measurements are made.

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

RESULTS
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CHAIN 1 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 1

Cec 12, 2007 (o hlarker
Mkr1 6.909 GHz

Atten 10 dB TR Select Marker

i

Delta

Delta Fair
[Tracking Ref)

i Ref h

Span Pair

Span Center

Off

Stop 10.000 GHz
Sweep 16.67 ms (2001 pts)
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Agilent 08:42:55 Dec 12, 2007

#Atten 0 dB

| Start 10.00 GHz
| #Res BW 1 MHz

#VBW 1 MHz

| LOW CHANNEL SPURIOUS, CHAIN 1 |

harker

Mkr1 15.54 GHz

5563 dB
m_ R

Delta Pair
(Tracking Ref)

Ref

Span Pair

Span

Stop 40.00 GHz
Sweep 150 ms {2001 pts)
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CHAIN 2 SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, CHAIN 2
' [ Marker

Select Marker

Atten 10 dB 1 2 3 |

Delta

Delta Pair

. [Tracking Ref)
dq i Ref A

Span Pair

Span Center

Off

Stop 10.000 GHz
HVBW 1 MHz Sweep 16.67 ms (2001 pts)
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4 Agilent 03:43:01 Dec 12, 2007

#Atten 0 dB

| Start 10.00 GHz
| #Res BW 1 MHz

#VBW 1 MHz

| LOW CHANNEL SPURIOUS, CHAIN 2 |

harker

Mkr1 15.55 GHz

58.99 dB
m_ R

Delta Pair
(Tracking Ref)

Ref

Span Pair

Span

Stop 40.00 GHz
Sweep 150 ms {2001 pts)
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SPURIOUS EMISSIONS WITH COMBINER

LOW CHANNEL SPURIOUS, WITH COMBINER

| hlarker

Select Marker

Atten 10 dB 49.58 dBm 1 2 3 |

Delta

Drelta Pair
[Tracking Ref)
Ref A

Span Pair

Span Center

Off

Stop 10.000 GHz
HVBW 1 MHz Sweep 16.67 ms (2001 pts)
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LOW CHANNEL SPURIOUS, WITH COMBINER

% Agilent 08:36:50 Dec 12, 2007

#Atten 0 dB

#VBW 1 MHz

gilent -|;Ee.|:: hnologies

MID CHANNEL SPURIOUS, WITH COMBINER

Agilent 08:31:26 Dec 12, 2007

Atten 10 dB

R T

Mkr1 15.55 GHz

53.80 dB
i 2

Select Marker

Marler

g

Delta Pair

Span Pair

Span

Stop 40.00 GHz

Sweep 150 ms (2001 pts)

R

Mkr1 8.485 GHz

49.63 dBm e

Select Marker

Marmal

Center

hlarker

Bl

Delta

Ref

Delta Fair
[Tracking Ref)

Span

Span Pair

Center

Off

Stop 10.000 GHz

Sweep 16.67 ms (2001 pts)
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4 Agilent 03:29:22 Dec 12, 2007

#Atten 0 dB

| Start 10.00 GHz
| #Res BW 1 MHz

#VBW 1 MHz

| MID CHANNEL SPURIOUS, WITH COMBINER |

harker

R T

Mkr1 15.60 GHz

5398 dB
m_ R

Delta Pair
(Tracking Ref)

Ref

Span Pair

Span

Stop 40.00 GHz
Sweep 150 ms {2001 pts)
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HIGH CHANNEL SPURIOUS, WITH COMBINER

s Agilent 09:28:33 Dec 12, 2007 B Marker
M1 7.637 GHz

#Atten 10 dB PR Select Marker

i

Mormal

Delta

Delta Fair
[Tracking Ref)
Ref b

Span Pair
Span Center

Off

Stop 10.000 GHz
H#VBW 1 MHz Sweep 16.67 ms (2001 pts)
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| HIGH CHANNEL SPURIOUS, WITH COMBINER |

A Agilent 08:27:58 Dec 12, 2007 R T Marker

Mkr1 10.48 GHz

#Atten 0 dB 54.23 dBm 1Sele;:t Magrker}1

Mormal

Delta Pair
(Tracking Ref)

WAL, -

Span Pair

Span Center

éStart 10.00 GHz Stop 40.00 GHz
|#Res BW 1 MHz #VBW 1 MHz Sweep 150 ms {2001 pts)
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7.2, 802.11n HT20 MODE IN THE LOWER 5.2 GHz BAND

7.2.1. 26 dB and 99% 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 99% Bandwidth
(MHz) (MHz) (MHz)
Low 5180 19.116 17.6158
Middle 5220 19.518 17.4682
High 5240 19.21 17.4437
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26 dB and 99% BANDWIDTH

BANDWIDTH LOW CH

| Ch Freg 5.18 GHz
| Occupied Bandwidth
| Average 10

ect: 0711488

{Ref 20 dBm Atten 20 dB
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h
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| Center 5.180 00 GHz
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W b
e

Measure

Trig  Free

| )
. 'ﬁ-.rJJ‘q.‘;,p,ﬂL,ﬁl_..\

Ieas Off

Multi Carrier

Span 50 MHz

Occupied Bandwidth
17.6158 MHz
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BANDWIDTH MID CH

| Ch Freg
Ref Level 20.00 dBm

Project: D7U1 1458

5.22 GHz Trig  Free

Atten 20 dB

?\PWi"\'l,-"|I,‘h5{1“ﬂ'.!"‘u1"'liql'i"“er(P'ﬁ."I"HH$
>/ Ve

Lt
|
!r'J“"l' .f 1 i

)
U
S
Ty 1|f|r
e L AL

!ﬂ.".ll Iﬂ" f""'—.,

v""u’hr“ﬂﬁ,u".\‘.-‘u‘-

|Center 5.220 00 GHz
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Span 50 MHz
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7.2.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (1)

IC RSS-210 A9.2 (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-NIl) Devices — Part 15, Subpart E,
August 2002.

The transmitter output operates continuously therefore Method # 1 is used.
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RESULTS
Limit
Channel Frequency Fixed B 4+10 Log B Antenna Limit
Limit Limit Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5180 17 19.116 16.81 3.00 15.81
Mid 5220 17 19.518 16.90 3.00 16.89
High 5240 17 19.21 16.84 3.00 16.83
Individual Chain Results
Channel Frequency Chain 1 Chain 2 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 9.89 9.84 12.88 15.81 -5.92
Mid 5220 9.57 9.71 12.65 16.89 -7.32
High 5240 9.61 9.70 12.67 16.83 -7.22
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REPORT NO: 07U11488-2
FCC ID: J9C-65VF320P2

DATE: JANUARY 10, 2008

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 11.5 dB (including 10 dB pad and 1.5 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 5180 10.02 10.15 13.10
Middle 5220 9.83 9.85 12.85
High 5240 9.80 9.70 12.76
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REPORT NO: 07U11488-2
FCC ID: J9C-65VF320P2

DATE: JANUARY 10, 2008

7.2.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (1)

IC RSS-210 A9.2 (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 6.01 dBi, therefore the limit is 3.99 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

Middle and High channels were measured with the combiner only, since doing so results in the
worst-case compared to measuring either chain alone.

Channel | Frequency Chain 1 Chain 2 Total Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -0.424 -0.716 244 3.99 -1.55
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REPORT NO: 07U11488-2

DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2
Channel | Frequency PPSD With Combiner Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 5180 3.61 3.99 -0.38
Middle 5220 3.13 3.99 -0.86
High 5240 3.81 3.99 -0.18
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POWER SPECTRAL DENSITY WITH COMBINER
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

7.2.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

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

TEST PROCEDURE

The transmitter outputs are connected to the spectrum analyzer via a combiner.

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.

Since Method # 1 was used for peak power measurements, Method # 1 settings are used for
the second PPSD trace.

RESULTS
Channel | Frequency | Peak Excursion Limit Margin
(MHz) (dB) (dB) (dB)
Low 5180 12.16 13 -0.84
Middle 5220 12.07 13 -0.93
High 5240 10.09 13 -2.91
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

7.2.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.407 (b) (1)

IC RSS-210 A9.3 (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
the average EIRP limit, adjusted for the maximum antenna gain. If necessary, additional
average detection measurements are made.

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

RESULTS

Middle and High channels were measured with the combiner only, since doing so results in the
worst-case compared to measuring either chain alone.
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7.3. 802.11n HT40 MODE IN THE LOWER 5.2 GHz BAND

7.3.1. 26 dB and 99% 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 99% Bandwidth
(MHz) (MHz) (MHz)
Low 5190 38.348 35.5714
High 5230 37.622 35.379

Page 77 of 139

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
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 CCS.



REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

7.3.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (1)

IC RSS-210 A9.2 (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-NIl) Devices — Part 15, Subpart E,
August 2002.

The transmitter output operates continuously therefore Method # 1 is used.
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FCC ID: J9C-65VF320P2

RESULTS
Limit
Channel Frequency Fixed B 4+10 Log B Antenna Limit
Limit Limit Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5190 17 38.348 19.84 3.00 16.99
High 5230 17 37.622 19.75 3.00 16.99
Individual Chain Results
Channel Frequency Chain 1 Chain 2 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 12.42 12.65 15.55 16.99 -4.57
High 5230 12.22 12.42 15.33 16.99 -4.77
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CHAIN 1 OUTPUT POWER

OUTPUT POWER LOW CH, CHAIN 1

Ch Freg 5.19 GHz Trig  Free
| Channel Power

Video BW
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OUTPUT POWER HIGH CH, CHAIN 1
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CHAIN 2 OUTPUT POWER
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OUTPUT POWER HIGH CH, CHAIN 2
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DATE: JANUARY 10, 2008

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 11.5 dB (including 10 dB pad and 1.5 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 5190 11.94 12.01 14.99
High 5230 12.05 12.22 15.15
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DATE: JANUARY 10, 2008

7.3.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (1)

IC RSS-210 A9.2 (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 6.01 dBi, therefore the limit is 3.99 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

High channels were measured with the combiner only, since doing so results in the worst-case
compared to measuring either chain alone.

Channel | Frequency Chain 1 Chain 2 Total Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 -1.063 -1.374 1.79 3.99 -2.20
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Channel | Frequency PPSD With Combiner Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 5190 244 3.99 -1.55
Middle 5230 2.49 3.99 -1.50
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CHAIN 2 POWER SPECTRAL DENSITY
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POWER SPECTRAL DENSITY WITH COMBINER
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DATE: JANUARY 10, 2008

7.3.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

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

TEST PROCEDURE

The transmitter outputs are connected to the spectrum analyzer via a combiner.

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.

Since Method # 1 was used for peak power measurements, Method # 1 settings are used for
the second PPSD trace.

RESULTS
Channel | Frequency | Peak Excursion Limit Margin
(MHz) (dB) (dB) (dB)
Low 5190 12.91 13 -0.09
High 5230 10.57 13 -2.43
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PEAK EXCURSION HIGH CH
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7.3.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.407 (b) (1)

IC RSS-210 A9.3 (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
the average EIRP limit, adjusted for the maximum antenna gain. If necessary, additional
average detection measurements are made.

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

RESULTS

High channels were measured with the combiner only, since doing so results in the worst-case
compared to measuring either chain alone.
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CHAIN 1 SPURIOUS EMISSIONS
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CHAIN 2 SPURIOUS EMISSIONS
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SPURIOUS EMISSIONS WITH COMBINER
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LOW CHANNEL SPURIOUS, WITH COMBINER
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8. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)at3 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 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.
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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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8.1. TRANSMITTER ABOVE 1 GHz

8.1.1. TRANSMITTER 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
i Mov 19, 2007 R IFrequhanneI

Mirt 503200 Gz [N
. enter Freq
#Atten 0 dB 58.48 dB, e R
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Stop Freg
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1
N J\.*ﬁ.-.i'-.,,rhi,-,p&.,ujl p11I{.].-‘!..k\Ql.,“,ku\,u.tn.'-ﬁ-,wm"f. ;ﬁ_l'l,.l,#.J. *u,li'll.‘hfl,.,wlﬂh‘. ol ot el CF Ste p

15.0000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Stop 5.150 00 GHz
HVBW 1 MHz Sweep 1 ms (601 pts)
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LOW CHANNEL RESTRICTED, AVG, HORIZ
R T IFrquChanneI

Mkr1 5.14950 G =
enter Fraq
1615 dB, R

Start Freg
500000000 GHz

Stop Freg
5.15000000 GHz

CF Step
150000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

;Start 5.000 00 GHz Stop 5.150 00 GHz |
#VBW 10 Hz Sweep 11.7 s (601 pts)

RREUFTED
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REPORT NO: 07U11488-2

DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
A _Nov 18, 2007 s IFrequhanneI

Mkr1 5.139 00 GHz e
. enter Freg
#Atten 0 dB 3863 dBL Y e e T

Start Freg
£.00000000 GHz

Stop Freq
5 5.15000000 GHz
inMtatpe bt datred (REEANLY R T r'*J'*‘r-"-.-.ﬁi:'f‘-.f"-."-rf ¥ CF Step
15.0000000 MHz
Auto han|

Freq Offset
000000000 Hz

Signal Track
On Of

gStﬂrt 5.000 00 GHz

Stop 5.150 00 GHz
Sweep 1 ms (601 pis)
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

LOW CHANNEL RESTRICTED, AVG, VERT
R T IFrquChanneI

Mkr1 5.107 50 G =
enter Fraq
1687 dB, R

Start Freg
500000000 GHz

Stop Freg
5.15000000 GHz

CF Step
150000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On oiff

;Start 5.000 00 GHz Stop 5.150 00 GHz |
|#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

See upper 5.2GHz band report, no conduct spurious emissions were detected at range
5250MHz to 5350Mhz
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

HARMONICS AND SPURIOUS EMISSIONS

High Frequeney Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: QualCom INC,

Project # 07U11488

Date: 11/19/2007

Test Engineer: Thanh Nguyen
Conficuration: EUT, Ext. Card, Laptep.
Mode: Transmit 5.2GHz Lower Band

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer1-26(3Hz‘ Pre-amplifer 26 40GHz Horn > 18GHz ‘ Limit ‘

| T73: S/N: 6717 @3m j | T144 Miteq 3003A00931j ‘ j | j | FCC 15.209 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable ‘ HPF ‘ Reject Filter Peak Measurements
RBW=VBW=1MHz

- ] v ‘ AS5m Chamber j ‘ j R_002 - Average Measurements
RBEW=IMHz ; VBEW=10Hz
f Dist i Read Pk {Read Avg.: AF : CL | Amp D Comx - i Peak Avg | PkLiun : Avg Lim: Pk Mar : Aveg Mar Notes

GHz (1) dBuV dBuV dB/m: dB dB dBuV/m | dBuV/in | dBuVin ;| dBuVim dB dB (VIH)

Harmonics emissions
Low Ch 51
10360 377 - v
15540 38.1 . . - - -13.] Moise Floor
103260 371 . - i B - - H
15540 379 - Noise Floor
Mid Ch 52:
10405 369 - H
15613 369 . - N - - Noise Floor
10405 376 - -25. -19.] v
15613 - Neise Floor
High Ch 5
10.480 - v
15.720 371 244 374
10480 368 238 370 -36. . . - - H
15.720 375 24.7 376
Spurtous Entsel

1.005 543 268 238
1250 49.7 341 247
Lo1n 56.1 388 238
2066 525 357 276
Mo other emissions were detecied ahove noise floor

Rev 4127

Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PleLim  Peak Field Strength Limit
Analyzer Reading Lwg Average Field Strength @ 3 m Lyg War Wargm vs. Average Limit
Anterma Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 07U11488-2

DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

8.1.2. TRANSMITTER ABOVE 1 GHz FOR 802.11n HT20 MODE IN THE
LOWER 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Agilent 10:08:17 Nov 26, 2007 R T |Freg/Channel

Mkr1 5.131 00 GH G
. enter Freq
#Atten 0 dB : | 507500000 GHz

Start Freq
£.00000000 GHz

Stop Freg
515000000 GHz
CF Step

15.0000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

ismn 5.000 00 GHz
(#Res BW1M HVBW 1 MHz Sweep 1 ms (601 pts)

Stop 5.150 00 GHz
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

LOW CHANNEL RESTRICTED, AVG, HORIZ
R T IFrquChanneI

Mkr1 5.106 75 G =
enter Fraq
L ELUCUER - o Gy

Start Freg
500000000 GHz

Stop Freg
5.15000000 GHz

CF Step
150000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On oiff

;Start 5.000 00 GHz Stop 5.150 00 GHz |
|#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 07U11488-2
FCC ID: J9C-65VF320P2

DATE: JANUARY 10, 2008

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

J;-"HI,;.l'h1-._n‘.l'l'-'L...-,‘f"-.Iﬂ.j,.f|.l.-'\_,.-v‘p"LJ'\1..'l:ll'lL.0'1l,uﬁ"l'.'jI-1.f"'.,f\lﬁ"-.Hp11_,r‘..-,;-‘r.-t-w-ﬂ;«""u"-'

gStﬂrt 5.000 00 GHz

Moy 26, 2007

#htten 0 dB

e IFrequhanneI

Mkr1 5.118 50 GHz
57.55 dBpY

Start Freg
£.00000000 GHz

Stop Freq
. 5.15000000 GHz

i |-.rl4,|'r-'\l|,,u‘|'*rJ?l.h'u‘l\"\I"ﬂlni.'lr"fl'dﬂf-'\jqiu“'

15.0000000 MHz

Auta

Freq Offset
000000000 Hz

Signal Track

On

Stop 5.150 00 GHz
Sweep 1 ms (601 pis)
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Center Freqg
507500000 GHz

CF Step

Ilan

Off

COMPLIANCE CERTIFICATION SERVICES
47173 BENICIA STREET, FREMONT, CA 94538, USA
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

LOW CHANNEL RESTRICTED, AVG, VERT
R T IFrquChanneI

Mkr1 5.106 50 G =
enter Fraq
1553 dB, R T

Start Freg
500000000 GHz

Stop Freg
5.15000000 GHz

CF Step
150000000 hHz
| Alito Man|

Freq Offset
0.00000000 Hz

Signal Track
On oiff

;Start 5.000 00 GHz Stop 5.150 00 GHz |
|#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

See upper 5.2GHz band report, no conduct spurious emissions were detected at range
5250MHz to 5350Mhz
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

HARMONICS AND SPURIOUS EMISSIONS

High Frequeney Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: QualCom INC.

Project # 07U11488

Date: 11/21/2007

Test Engineer: Thanh Nguyen
Configuration: EUT, Ext. card, Laptop
Mode: Transmit 5.2GHz HT20 mode

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer1-2E‘GHz‘ Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

|173: S/N: 6717 @3m j |Tm Miteq 3003Al]l]931j ‘ j | j | FCC 15.209 j

Hi Frequency Cables

2foot cable 3 foot cable 12 foot cable ‘ HPF ‘ Reject Filter Peak Measurements
REW=VBW=1MHz

v | . ‘ ASm Chamber j ‘ HFF_7.BGHz j ‘ . Avernge Measurements
REW=1MHz ; VBW=10Hz

Dist : Read Pk i Read Avg.| C Amp (D Comx i Peak Ave | Pk Lun { Aveg Lin ! Pk Mar | Ave Mar Notes
(m) dBuV dBuV dB dBuVim | dBuVim | dBuV/m | dBuVim dB dB (VIH)

Harmonics emissions
Low Ch 51
103260 3846 - - - v
15540 38.7 . h - . -18! - Noise Floor
10360 72 - . - - H
15540 384 . . - . - -12,] MNoise Floor
Mid Ch 52;
10440 357 - - - H
15660 371 234 378 . -34. . - -14,] MNoise Floor
10440 376 24.7 370 -36. - -17. v
15.660 g2 253 378 . -34. . N - - Moise Floor
High Ch 5
10480 374 24.1 370 - - - v
15.720 410 285 376 -34. B - -9 v
10480 366 235 370 -36. f -285; - H
15720 383 252 376 - . - - Noise Floor
No other emissions were detecied ahove noise floor

Rev 4127

Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PleLim  Peak Field Strength Limit
Analyzer Reading Awg Avwerage Field Strength @ 3 m Awg War Wargm vs. Average Lonit
Anterma Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 07U11488-2

DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

8.1.3. TRANSMITTER 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

Agilent 13:39:49 Nov 26, 2007 R T |Freg/Channel

Mkr1 5.108 75 GH G
. enter Freq
#Atten 0 dB : | 507500000 GHz

Start Freq
£.00000000 GHz

Stop Freg
515000000 GHz
CF Step

15.0000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

ismn 5.000 00 GHz
(#Res BW1M HVBW 1 MHz Sweep 1 ms (601 pts)

Stop 5.150 00 GHz
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REPORT NO: 07U11488-2
FCC ID: J9C-65VF320P2

DATE: JANUARY 10, 2008

LOW CHANNEL RESTRICTED, AVG, HORIZ

 Start 5.000 00 GHz
|#Res BW 1 MHz

#VBW 10 Hz

R T IFrquChanneI

Mkr1 5.149 75 G
44.67 dBpY

Start Freg
500000000 GHz

Stop Freg
5.15000000 GHz

Center Freq
507500000 GHz

8 15.0000000 MHz

Freq Offset
[0.00000000 Hz

Signal Track

On

Stop 5.150 00 GHz |
Sweep 11.7 s (601 pts)
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CF Step

Idan

Off

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 07U11488-2

DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agi Moy 26, 2007 R IFrequhanneI

Mkr1 5.137 50 GHz e
. enter Freg
#Atten 0 dB 36.52 dBy e R T

Start Freg
£.00000000 GHz

Stop Freq
5.15000000 GHz

1

(74.0 . .
4By |In‘.J'h\1'l.l.-._nI.-'»'-v'|,HaJ\»‘-tJ;:.;J‘1,.-‘u'nr-..n,\I.I.'.".,'|,n".‘\|’|,f\‘h,".-,.'1,--1I.;4.4-1\'fH|'ﬁl'<.i..;'*uI.l"‘.-l\‘\~4"|“’"."Jv.l‘-“r\‘ﬂ.-'-*q'I.~Ju*a‘J.u‘u".\l."-'\—gf'-ﬁ-“"1“ CF Step

| 15.0000000 MHz
| Lodw Auto tlan|

Freq Offset
000000000 Hz

Signal Track
On Of

gStﬂrt 5.000 00 GHz Stop 5.150 00 GHz

Sweep 1 ms (601 pis)
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REPORT NO: 07U11488-2
FCC ID: J9C-65VF320P2

DATE: JANUARY 10, 2008

LOW CHANNEL RESTRICTED, AVG, VERT

 Start 5.000 00 GHz
|#Res BW 1 MHz

RREUFTED

#VBW 10 Hz

R T IFrquChanneI

Mkr1 5.150 00 G
4552 dBpv

Start Freg
500000000 GHz

Stop Freg
5.15000000 GHz

Center Freq
507500000 GHz

— ]

Freq Offset
0.00000000 Hz

Signal Track

On

Stop 5.150 00 GHz |
Sweep 11.7 s (601 pts)
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CF Step
j 150000000 MHz

Idan

Off
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

See upper 5.2GHz band report, no conduct spurious emissions were detected at range
5250MHz to 5350Mhz
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

HARMONICS AND SPURIOUS EMISSIONS

High Frequeney Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: QualCom INC.

Project # 07U11488

Date: 11/26/2007

Test Engineer: Thanh Nguyen
Configuration: EUT, Ext. Card, Laptep.
Mode: Transmit 5.2GHz HT40

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer1-ZGGHz‘ Pre-amplifer 26 -40GHz Horn > 18GHz ‘ Limit ‘

|173: S/N: 6717 @3m j |Tm Miteq 3003Al]l]931j ‘ j | j | FCC 15.209 j

Hi Frequency Cables

2foot cable 3 foot cable ‘ 12 foot cable ‘ HPF ‘ Reject Filter Peak Measurements
REW=VBW=1MHz

v | v ‘ ASm Chamber j ‘ HFF_7.BGHz j ‘ . Avernge Measurements
REW=1MHz ; VBW=10Hz

Dist : Read Pk i Read Avg.| C Amp (D Comx i Peak Ave | Pk Lun { Aveg Lin ! Pk Mar | Ave Mar Notes
(m) dBuV dBuV dB dBuVim | dBuVim | dBuV/m | dBuVim dB dB (VIH)

Harmonics emissions
Ch 5190MHz
10380 375 - - v
15570 382 249 380 . - h - - Noise Floor
10380 369 242 370 - . - - H
15570 378 24.7 380 h - . - -12. MNoise Floor
Ch 5230MHz
10460 374 244 370 - - H
15.600 377 245 7T . -34. . .| - - MNoise Floor
10 460 375 25.1 370 -36. .| . - - v
15690 379 247 7T . -34. . f -19; - MNoise Floor
HNo other emissions were detecied ahove noise floor

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

Cable Loss HPF  High Pass Filter
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

8.2. WORST-CASE BELOW 1 GHz

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

| HORIZONTAL PLOT |

=ACOMPLIANCE someranes gorciicqen services

i i3I NE e HNG S0 TG 0y Ine

1R T R TG Fremont, Ca 24538
LLEEn, T
Tel: (S10) 771-1000
Fax: (EB10) &&1-08s8

Datag: = File#: EMI below 12HZ.EMI
Cate: 11-20-2007 Time:

Levd (dBuWirn)

£ )

FCC C

»MJ*WWL f o

Tracea: 7 Raef Trace:

Condition: FCOCO CLASS-B HORIZONTAL
Test Operator:: Thanh Hguysen
Projact #: : DOTUL2XEXX
COmpany - s Qualcomm Inc.
Model : MAR4Z3D H
Configuraticon:: EUT/Extender Card/Laptop
Mode : Transmit schz Worst Case
Targat: : FOC Class B
: Module testing, <losa LID
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

HORIZONTAL DATA

Limit ower
Laval Factor Line Limit Eemark

aEuvfm dE deuv/m dE

LT -18.42 . 5a
.31 -17. & .00
.13 -12 .52 & .00
.36 -11. 45 .00
.36 -8, 45 .00
LER -6, & .00

Lt Lt Lad et e Ll
(F R FR - = L I N

1
3
4
g
&
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

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

VERTICAL PLOT

=ACOMPLIANGE SomLtguos semsiticncion semvice

T2 EngINgErHnE =67 a0y, Ine

R TR T Freamont, CA 94538

1 LiTEA, T . :
Tel: {510} 771-10Q00
Fax: (510) &s5l-0B88

Dataf: 10 File#: EMI below 13HZ.EMI
Date: 11-20-2007 Time: 18:22:23

Levd (Buwiimg

FCC C

i a

| »hrw"U‘} 1JWL M’"JWWULM W,/

A1E [ ¥
Froguoncy (MHI)

Traca: 2 Faf Trace:

Condition: FCOO CLASS-B VERTICAL
Test Operator:: Thanh Nguysen
Projact #: : DTUL2HEEX
Company : : Qualcomm Inc.
Model : MR423D H
Configuration:: EUT/Extendsr Card/Laptop
Mode : Tranemit Sehz Worst Case
Targat: : FCOC Class E
; Module testing, close LID
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

VERTICAL DATA

Faad Limit
Frag Level W Line Eemark

MHz  dBuv dBuV /m dEuv?ﬁ

L35 40,00
&8 7. 43 .50
L0 7. 4& . 00
4& .00
4& . 00
4& .00

c4.12
45.91
48.98
£1.13
45 .82
45 .93

wmwm e =

[FU R P U TU R T 1Y

1
E]
4
c
=)
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 46
5-30 ) Sl
" Decreases with the logarithm of the frequency.
TEST PROCEDURE

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

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

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

RESULTS
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REPORT NO: 07U11488-2 DATE: JANUARY 10, 2008
FCC ID: J9C-65VF320P2

6 WORST EMISSIONS

CONDUCTED ERISSIONS DATA (115VAC 60Hz)
Ld
Frey. Reading Closs | Limit EM B in Remark
(MHz) | PK (dBuV) | QF (dBuV) | AV (dBuY)| (dB) QP AV | QP (dB)|AV(dE)| L1 /L2
0.1a a502 - 4108 oo a5.52 5552 -9.60 -14.44 L1
344 41 96 - 272 oo 56.00 4400 1404 | -1873 L1
382 4772 - 3406 oo 56.00 4400 -2.28 -11.54 L1
017 5456 - 3774 oo a5.21 552 -10as | -17.47 L2
338 41 .60 -- 2866 Qo0 56,00 46,00 1440 | -17.34 Lz
382 4332 -- 2695 oo 36.00 4600 1288 | -19.05 L2
& Wiorst Data
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LINE 1 RESULTS

COMPLIRNCE

=
T = EASINE B b a0, I

[T
L LS, To

Compliance Certification Services
47173 Benicia strest

Framont, CA 24538

Tel: (810 T771-1000

Fax: (5l0) &651-08%8

Datag: 25
Lavd (dBut)

Fila$: 0O7UL14BSLC.EMI

0

Cate: 12-03-2007 Time: 12:04:40

CISPH CLASS-B

A ERAIEE
ol =S

(Line Corvluetion)
Tracea: 23

Condition: CISPR CLASS-BE
Test Operatocr:: Thanh Nguyen
Project #: : 7011488
Company :

Faf Trace:

: Qualfomm Incorporation

CZonfiguraticon:: BUT, Ext. card, Laptop

Mode :
Target:
Voltage:

FCOZ Class B
11EVAC/60H=
: Line 1: Peak :

: Transemit S53Hz band,

BElus,

Bverage

worst case

¢ Erean
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LINE 2 RESULTS

Compliance Certification Services
o e 47173 Eenicia Strest
R TR SR ST Fremont, Ca 24538
GLEN, T . )
Tel: (E10) 771-1000
Fax: (510} &s&l-0858

Datag: 42 Fila#: 07U11482LC.EMI Date: 12-02-2007 Tims: 12:E5:0&
Lavrd (dRu’
o 1] 1

CISPH CLASS

A ERAGE
L ol =

K‘\M\m
A0 I
;I LA

I
|

|
ol

P
|
!

0.150.2 3 1 2
Freguency (RHI

wu

L1

(Line Comiduation)
Traca: 40 Faf Trace:

Zondition: CISPR CLRES-B
Test operator:: Thanh HNguyan
Projact §: + 07011488
Company : : gualcomm Incorporation
Configuration:: EUT, Ext. card, Laptop
Mode : : Transmit S5GHz band, worst case
Targat: : FCOC Clas=s B
Voltage: : 118WAC/S60HE
: Line z: Peak : Blus, Rverage : Gresan
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10. 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 PERMISSIBLE EXPOSURE (MPE)
. Electric fisld Magnetic fiskd - . f :
Frequency range Power densit Avaraging time
= |'r.1H’zl'| ? 5t.rafng.lh at.m'.-'g.m (W fiem =) Y -'rﬁulgs'-
' ! $Wim) {AJm) ' ! ' !
(A} Limits for OccupationaliZontrolled Exposures
0.3-3.0 G614 1.63 *(100) 4]
3.0-30 18427 4. 897 *(9007F2) 3]
30-200 . 61.4 0163 1.0 3]
300-15 frao0 3]
1500100, 00 5 i
{B} Limits for General Population/Uncontrolled Exposure
D134 G614 1.63 *(100) a0
TH-BD 8247 2.19F 180/ a0
TABLE 1—LIMITS FOR MAXIMUM FPERMISSIELE EXPOSURE (MFE/—Continued
. Electric fisld Magnetic fisld . ' P
Frequency rangs Power densit; Averaging time
T strangth strangth e g (minuias)
$Wim) {Adm)
B0=20D e 275 0073 0.2 20
300-15¢ 11500 20
1.0 20

f = frequency in MHz

* = Plans-wave equivalent power density

NGTE 1 7O TaBLE 1: Cceupational/controlled limits apply in situations in which persons are exposed as a consequence of their
amployment provided those persons are fulli,' aware of the potential for exposure and can exemcie conirol over their exposurs.
Limits for occu pationalcontrollad 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 |I:|u:-bential 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
exposure of can nol exerciss control over their exposurs.
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CALCULATIONS

Given
E=Vv@30*P*G)/d
and
S=E*2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters

S = Power Density in milliwatts/square centimeter

Combining equations, rearranging the terms to express the distance as a function of the
remaining variables, changing to units of Power to mW and Distance to cm, and substituting the
logarithmic form of power and gain yields:

d=0.282*10*((P+G)/20)/VS
where

d = MPE distance in cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mW/cmA2
Rearranging terms to calculate the power density at a specific distance yields
S=0.0795*10* ((P + G)/10) / (d"2)

The power density in units of mW/cm”2 is converted to units of W/m”2 by multiplying by a factor
of 10.
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LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”"2

RESULTS
Mode Frequency MPE Output | Antenna | FCC Power
Range Distance | Power Gain Density
(MHz) (cm) (dBm) (dBi) (mW/cm*2)
802.11a 5180 - 5240 20.0 13.69 3.00 0.01
802.11n HT20 5180 - 5240 20.0 12.88 3.00 0.01
802.11n HT40 5190 - 5230 20.0 15.55 3.00 0.01

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm,
even if calculations indicate that the MPE distance would be less.

Page 134 of 139

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4031B

TEL: (510) 771-1000 FAX: (510) 661-0888

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





