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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: QUALCOMM INC.
3165 KIFER RD
SANTA CLARA, CA 95051

USA
EUT DESCRIPTION: DC544D_3 PCle DAUGHTER CARD FOR 2.4 /5 GHz
AP/ROUTER APPLICATIONS_NON DFS
MODEL.: 65-VN780-P3
SERIAL NUMBER: 7916 for Antenna Port, 7929 for Radiated Emission
DATE TESTED: JUNE 24 — JULY 18, 2009
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass
INDUSTRY CANADA RSS-210 Issue 7 Annex 9 Pass
INDUSTRY CANADA RSS-GEN Issue 2 Pass

Compliance Certification Services, Inc. (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 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 CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by 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 CCS By: Tested By:

FRANK IBRAHIM VIEN TRAN

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, RSS-GEN lIssue 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
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

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 802.11a/b/g/n WLAN transceiver module in a PCI form factor, for 2.4 / 5 GHz
AP/Router Applications that do not include DFS bands. It is equipped with four identical

transmitter / receiver chains.

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)
5.2 GHz BAND
5180 - 5240 802.11a 12.18 16.52
5180 - 5240 802.11n HT20 13.23 21.04
5190 - 5230 802.11n HT40 16.67 46.45

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a dual band omni monopole (4 identical) antenna, each with a maximum gain

of 3 dBi in the 5 GHz bands.

For the 802.11a legacy mode only two chains are transmitting, therefore the effective legacy

antenna gain is:

Antenna Gain
(dBi)

10 Log (# Tx Chains)
(dB)

Effective Legacy Gain
(dBi)

3.01

6.01
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5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Qualcomm, rev. 0.0.500.5.

The test utility software used during emissions testing was PTT Gui, rev. 5.1.

5.5. 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): 6 Mbps, OFDM.
802.11n MIMO HT20 Mode: MCS31, 260 Mbps, 4 Spatial Streams.
802.11n MIMO HT40 Mode: MCS31, 540 Mbps, 4 Spatial Streams.

Worst-case mode and channel used for 30-1000 MHz radiated and power line conducted
emissions was the mode and channel with the highest output power, that was determined to be
11n HT40, high channel.

For bandwidth measurement preliminary testing showed that there is no significant difference
among different chains, so the measurements were performed using Chain O.

For conducted spurious measurement preliminary testing showed that combiner is worst-case
compared to individual chains; therefore final measurements were performed using combiner for
all channels and modes.

For PPSD measurement preliminary testing showed that combiner is worst-case compared to
individual chains; therefore final measurements were performed using combiner for all channels
and modes.

For Radiated Band Edge measurements preliminary testing showed that the worst case was
vertical polarization, so final measurements were performed with vertical polarization.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
Laptop IBM T43 ThinkPad L3-XDLXWO06/02 DoC
AC Adapter IBM 08K8204 11S08K820421Z29 DoC
DC Power Supply Tektronic PS2521G N/A N/A
DC Power Supply HP 336108 KR24104150 N/A
Extender PCI ALLION V1 EC-PEM V1.0 AQ73 N/A
1/0 CABLES
1/0 CABLE LIST
Cable Port # of Connecto Cable Cable Remarks
No. Identical Type Type Length
Ports

1 AC 2 US115 Un-shielded 1.5m [For laptop

2 DC 1 DC Un-shielded 1.5m |For laptop

3 DC 1 Cable Un-shielded 1.0m |For EUT

4 Ribbon 1 Ribbon Un-shielded 4 m |Test Fixture
TEST SETUP

The EUT is connected to a host laptop computer via a test fixture during the tests. Test software
exercised the radio card.
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SETUP DIAGRAM FOR TESTS

AC /DT Adapter

ELT

PCI Module

3.40vDC
Fower Supnl

AC Mains
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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

Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 01/05/09 01/05/10
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01011 01/14/09 01/14/10
Antenna, Horn, 18 GHz EMCO 3115 C00945 04/22/09 04/22/10
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00589 09/29/08 11/28/09
Antenna, Horn, 40 GHz ARA MWH-2640B C00981 05/21/09 05/21/10
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 10/11/08 10/11/09
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 03/31/09 03/31/10
Preamplifier, 1-26GHz Agilent / HP 8449B C01052 08/05/08 08/05/09
Peak Power Meter Boonton 4541 C01186 01/19/09 01/19/10
Peak Power Sensor Boonton 4541 C01189 01/15/09 01/15/10
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 10/29/08 10/29/09
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 02/06/08 08/06/09
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7. ANTENNA PORT TEST RESULTS

7.1. 5.2 GHz BAND CHANNEL TESTS FOR 802.11a MODE
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 18.0690 16.5410
Middle 5200 18.2250 16.4197
High 5240 19.5230 16.3303
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26 dB and 99% BANDWIDTH

BANDWIDTH LOW CH

e Agilent 17:27:63 Jul 14, 2009

T

|FrequhanneI |

Ch Freq 5.18 GHz

Trig  Free

Occupied Bandwidth

Center Freq
518000000 GHz

Ref 20 dBm Atten 20 dB

| Start Freq
5.15500000 GHz

#Samp

Log
10

Stop Freq
£.20500000 GHz

dB/

CF Step

Offst

5.00000000 MHz

17.5

Ao hdan|

dB i

: Freq Offset

Center 5.180 00 GHz

#Res BW 220 kHz #VBW 680 kHz

Span 50 MHz

#Sweep 100 ms (601 pts)

0.00000000 Hz

Occupied Bandwidth
16.5410 MHz

24774 kHz
18.069 MHz"

Transmit Freq Error
¥ dB Bandwidth

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Signal Track

On Off

BANDWIDTH MID CH

W Agilent 18:03:58 Jul 14, 2009

T

|FrequhanneI |

I Center Freq

Ch Freq 5.2 GHz

Trig  Free

Oceupied Bandwidth

5.20000000 GHz

| Start Freq
£.17500000 GHz

Ref 20 dBm Atten 20 dB

#Samp

Stop Freq

5.22500000 GHz

<

CF Step

5.00000000 MHz
]

to

dB il i

Freq Offset

Center 5.200 00 GHz

#Res BW 220 kHz #VBW 680 kHz

Span 50 MHz

#Sweep 100 ms {601 pts)

0.00000000 Hz

Occupied Bandwidth
16.4197 MHz

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off

Transmit Freq Error
¥ dB Bandwidth

-57.072 kHz
18.225 MHz"
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BANDWIDTH HIGH CH

e Agilent 18:00:09 Jul 14, 2009 T [Freg/Channel_|
|

Center Freq

ChFreq 524 GHz Trig  Free )l £ 24000000 GHz

Occupied Bandwidth I |

| Start Frag
521500000 GHz

Ref 20 dBm Atten 20 dB
#Samp) Stop Freq
Log 5,26500000 GHz
dB/ CF Step
Offst -~ £.00000000 MHz

17.5 futo Ll

dB Lt LR AL

|
Center 5.240 00 GHz Span 50 MHz || 00000000 Hz

#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms (601 pts)

; . Signal Track
Occupied Bandwidth Occ BYY % Pwr 99.00 % ||[on off

16.3303 MHz xdB 260048

Transmit Freq Errar -26.128 kHz
# dB Bandwidth 19.523 MHz"
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7.1.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (1)
IC RSS-210 A9.2 (1)

Antenna gain of Chain 1 = antenna gain of Chain 2.

Antenna Gain 10 Log (# Tx Chains) Effective Legacy Gain
(dBi) (dB) (dBi)
3 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-NII) Devices — Part 15, Subpart E,

August 2002.
The transmitter output operates continuously therefore Method # 1 is used.

RESULTS
Limit
Channel | Freq Fixed B 4+10Log B Effective Limit
Limit Limit AntennaGain
(MHz) | (dBm) | (MHz) (dBm) (dBi) (dBm)
Low 5180 17 18.069 16.57 6.01 16.56
Mid 5200 17 18.225 16.61 6.01 16.60
High 5240 17 19.523 16.91 6.01 16.90
Individual Chain Results
Channel | Freq | Chain 0 | Chain 1 Total Limit Margin
Power | Power Power
(MHz) | (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5180 9.12 9.22 12.18 16.56 -4.38
Mid 5200 9.15 8.96 12.07 16.60 -4.53
High 5240 9.18 9.13 12.17 16.90 4.73
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OUTPUT POWER, LOW CHANNEL

OUTPUT POWER LOW CH, CHAIN O

e Agilent 17:19:51 Jul 14, 2009 R T |Peak Search |
|

Ch Freg 5.18 GHz Trig  Free Mext Pealk
Channel Power I |

MNext Pk Right

Mkr1 5.186 55 GHz

Ref 30 dBm Atten 30 dB -1.137 dBm ’7
#Samp Next Pk Left
Log
10 :
dB/ _
Offst ‘ Min Search
17.5
dB

‘ Pk-Pk Search
Center 5.180 00 GHz Span 30 MHz

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

Channel Power Power Spectral Density Mir @ CF
9.12dBm /20.0000 MHz -63.89 dBm/Hz

hlore
10f2

OUTPUT POWER LOW CH, CHAIN 1
% Agllent 17:21:46 Jul 14, 2009 T [ Bwidvg |

| ] Res BVY
Ch Freg 518 GHz Trig  Free 1.0 MHz
Channel Power I | Ilan|

RBW 1.0 MHz || Vi

3.0 MHz
tan|

Ref 30 dBm Atten 30 (B YEWIREW
#Samp| 1.00000
flan

Average
100
On off

AvgBW Type
Pur (RS

Center 5.180 00 GHz Span 30 MHz ||Auto tan|
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Fower Spectral Density

9.22dBm /20.0000 MHz -63.79 dBm/Hz Span/RBW

106
Ilan|
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OUTPUT POWER, MID CHANNEL

OUTPUT POWER MID CH, CHAIN 0
i Agllent 13.08:15 Jul 14, 2009 T [ BwWAvg |

l ] Res BW
Ch Freq 5.2 GHz Trig  Free 1.0 MHz
Channel Power I | Auto fulan|
Video By
RBW 1.0 MHz | deo BY
Auto Man|

Ref 30 dBm Atten 30 dB VEWIREW

#Samp 1.00000
Auto Ilar|

Average
100
On Off

A VBWY Type
Pt (RMSIH
Center 5.200 00 GHz Span 30 MHz ||&uta Man|

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

dB

Channel Power Fower Spectral Density

9.15dBm /20.0000 MHz -63.86 dBm/Hz Span/RBW|

106
Auto Man|

OUTPUT POWER MID CH, CHAIN 1

e Agilent 18:04:44 Jul 14, 2009

Ch Freg 5.2 GHz Trig  Free
Channel Power I

RBW 1.0 MHz

Ref 30 dBm Atten 30 dB YEWWIREBW
#Samp 1.00000
Log Auto Ian
10

dB/ Average
Offst 100
175 | || (ol Off

B AvgiVBW Type
Pwr (RSN
Center 5.200 00 GHz Span 30 MHz ||Auto Man

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

Channel Power FPower Spectral Density

8.96 dBm /20.0000 MHz -64.05 dBm/Hz Span/RBW|

106
Auto Man|
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

OUTPUT POWER, HIGH CHANNEL

OUTPUT POWER HIGH CH, CHAIN 0

e Agilent 18:01:05 Jul 14, 2009

T | By\iAvg |

Ch Freq

Channel Power

R

e

s BW

5.24 GHz

Trig

Free

RBW 1.0 MHz

Ao

1.0 MHz
hlan|

Yideo BWY
3.0 MHz

Ref 30 dBm

Atten 30 dB

Ilan|
YBW/RE

#Samp

Log

1.00000

10

Iilan|

dB/

Average

Offst

100

17.5

On Off

dB

A VBWY Type

P (RMS) >

Center 5.240 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 20 ms (601 pts)

Auto Man

Channel Power

9.18 dBm /20.0000 MHz

Fower Spectral Density

-63.83 dBm/Hz

Span/REWY|
106
Ian)

OUTPUT POWER HIGH CH, CHAIN 1

- Agilent 18:02:41 Jul 14, 2009

Ch Freg

Channel Power

5.24 GHz

RBW 1.0 MHz

Ref 30 dBm

Atten 30 dB

#Samp

Log

VEWIREW
1.00000
Auta tlan)

10

dB/

Average

Offst

100

17.5

|| 8L}

Off

dB

Ayg/VEW Type

Pt (RIWISTH

Center 5.240 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 20 ms (601 pts)

Auto

Iilan|

Channel Power

9.13dBm /20.0000 MHz

FPower Spectral Density

-63.88 dBm/Hz

Auto

Span/REWY|
106
Ilan|
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REPORT NO: 09U12687-3B

FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

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 11.3 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 5180 9.12 9.08 12.11
Middle 5200 9.21 9.05 12.14
High 5240 9.16 8.99 12.09
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REPORT NO: 09U12687-3B

FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009

IC: 2723A-DC544D3

7.1.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (1)

IC RSS-210 A9.2 (1)

Use this table if antenna gain for Chain 1 = antenna gain for Chain 2

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 effective 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
Channel | Frequency PPSD With Combiner Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 5180 3.86 3.99 -0.13
Middle 5200 3.91 3.99 -0.08
High 5240 3.82 3.99 -0.18
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

POWER SPECTRAL DENSITY WITH COMBINER

PSD LOW CH, WITH COMBINER

W Agilent 17:55:38 Jul 14, 2009

T |PeakSearch |

Ch Freq 5.18 GHz

Channel Power

Trig  Free ‘ Mext Peak
||

Marker 5.181050000 GHz

Ref 30 dBm Atten 30 dB

| ‘ Next Pk Right
Mkr1 5.181 05 GHz

#Samp

3.862 dBm
Mext Pl Left

‘ Min Search

1.0
dBm

‘ Fl-Fk Search

#PAvyg

100

‘ Mkr @ CF

W1 s2

Center 5.180 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Wlore

Span 30 MHz 1012

Sweep 20 ms (601 pts)

PSD MID CH, WITH COMBINER

W Agilent 17:47:46 Jul 14, 2009

T |PeakSearch |

Ch Freg

Channel Power

5.2 GHz

Trig

Free Mext Pealk

| Next Pk Right

Ref 30 dBm

Atten 30 dB

Mkr1 5.200 90 GHz
3.907 dBm

#Samp)

Mext Pk Left

Log
10

dB/

‘ hin Search

‘ Plk-Pk Search

‘ kr@Ck

Center 5.200 00 GHz
#Res BW 1 MHz

Span 30 MHz
Sweep 20 ms (601 pts)

#VBW 3 MHz

More
10f2
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

PSD HIGH CH, WITH COMBINER

- Agilent 17:54:47 Jul 14, 2009

T |PeakSearch |

Ch Freg

Channel Power

5.24 GHz

Trig  Free Mext Peak

Marker 5.240850000 GHz

| Next Pk Right

Ref 30 dBm

Atten 30 dB

Mkr1 5.240 85 GHz
3.815 dBm

#Samp

Mext Pk Left

Log
10

dB/

Min Search

Offst
17.5

dB

Dl

Pk-Pk Search

4.0
dBm

#PAvg

Mir @ CF

100

W1 52

Center 5.240 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

MWore

Span 30 MHz 10f2

Sweep 20 ms (601 pts)
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

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-NIl) 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 9.69 13 -3.31
Middle 5200 9.45 13 -3.55
High 5240 10.20 13 -2.80
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

PEAK EXCURSION

PEAK EXCURSION LOW CH
56 Agilent 17:23:38 Jul 14, 2009 T [ Bwiavg |

I ] Res BW
Ch Freq 5.18 GHz Trig  Free 1.0 MHz

Channel Power | | Auto tlan|

Yideo BYW
RBW 1.0 MHz |‘ deo B
4 Mkrl DHz |Auto Man
Ref 30 dBm Atten 30 B 9.65 dB VEWIRBW
#Peak . 1.00000
Log Auto Ian

10
dB/ X ‘ Average

Offst 100
17.5 On off

B g/ VBW Type
Pt (RS
Auto hdan|

#PAvyg . ‘
V12
Span/REWY|

Center 5.180 00 GHz Span 30 MHz 106
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (601 pts) Auto Ilan)

PEAK EXCURSION MID CH

T Agilent 18:05:10 Jul 14, 2009
|

Ch Freg 5.2 GHz Trig  Free

Channel Power I |

RBW 1.0 MHz |

A MErl O Hz
Ref 30 dBm Atten 30 dB 9.45 dB

#heak 1.00000
Ian

Average

On

AvgBW Type
Pur (RS
Auto Man|

V1 V2

Span'REWY|

Center 5.200 00 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (601 pts) Auto
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

PEAK EXCURSION HIGH CH
- Agilent 18:03.07 Jul 14, 2003 T [ BwAvg |

| ] Res BW
Ch Freq 5.24 GHz Trig  Free 1.0 MHz

Channel Power At Ilan|

| =

RBW 1.0 MHz |‘ Video B

4 Mkrl DHz |Auto Man

Ref 30 dBm Atten 30 B 10.20 dB VEWIRBW
#Peak . 1.00000

Auta Mar|

Average
100
On Off

AvgVBWY Type

V1 V2

Center 5.240 00 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (601 pts) Auto
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

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
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: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

SPURIOUS EMISSIONS WITH COMBINER

LOW CHANNEL SPURIOUS, WITH COMBINER
v Agilent 17:30:41 Jul 14, 2009 T harker
Mkr2 36.623 GHz

Ref 13.5 dBm #Atten 6 dB -39.03 dBm
#Peak

Select Marker
1 2 3 4

Marker Trace
Auto 1 2 3

Readout ||
Fraguency

dBm Warker Table
LgAv Cn off

Start 30 MHz Stop 40.000 GHz
#Res BW 1 MHz #VBW 1 MHz  Sweep 199.9 ms (2001 pts) Marker All Off

Matker Trace X Pz Amplitude
1 1) 5186 GHz 2.22 dBm
2 1 36.623 GHz -38.02 dBm

MID CHANNEL SPURIOUS, WITH COMBINER
W Agilent 17:32:13 Jul 14, 2009 T Marker
Mki2 37.022 GHz

Ref 13.5 dBm #Atten 6 B -39.60 dBm
#Peak

Select Marker
1 2 3 4

Marmal

Delta

dBm T Dflta";?)ir
racking Re
LgAv Ref A

Start 30 MHz Stop 40.000 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 199.9 ms (2001 pts)

b arker Trace X Pz Amplitude
1 1) 5.206 GHz 242 dBm
2 1 37022 GHz -30.60 dBm

Span Pair

Span Center
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

HIGH CHANNEL SPURIOUS, WITH COMBINER
e Agilent 17:58:46 Jul 14, 2009 T Marker

Mki2 36.583 GHz

Ref 13.5 dBm #Atten 6 (B 39.50 qpm || Select Marker
#Peak T2 3 4
Log

10 MWarker Trace
dB/ Auto 1 2 3
Offst
17.5
JB Vé | Readout ||
DI ’ Fraguency

-30.0

dBm Warker Table
LgAv On Off

Start 30 MHz Stop 40.000 GHz
#Res BW 1 MHz #VBW 1 MHz  Sweep 199.9 ms (2001 pts) Marker All Off
Matker Trace X Pz Amplitude

1 1 5295 GHz 9.10 dBm
2 1 36.583 GHz -30.50 dBm
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REPORT NO: 09U12687-3B

FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009

IC: 2723A-DC544D3

7.2,

5.2 GHz BAND CHANNEL TESTS FOR 802.11n HT20 MODE

7.2.1.99% & 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 bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum
analyzer internal bandwidth measurement function is utilized.

RESULTS
Channel | Frequency | 99% OBW | 26 dB BW
(MHz) (MHz) (MHz)
Low 5180 17.4954 18.700
Middle 5200 17.5643 18.757
High 5240 17.5132 18.413
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

99% & 26 dB BANDWIDTH

99% & 26 dB BANDWIDTH LOW CHANNEL
s Agilent 112001 Jul 9, 2009 T [Freg/Channel |

- Center Freq
ChFreqg 518 GHz Trig Free {2 15000000 GHz

Start Freq
5.15500000 GHz
Ref 20 dBm Atten 20 dB
#Samp Stop Freq
Leg £.20500000 GHz
& n e || Vi [N Py

10
aB/ N CF Step

Offst £.00000000 MHz
113 Auto Man

B L it A 1M FINTE
T i Bl Freq Offset

Center 5.180 00 GHz Span 50 WHz || 500000000 Hz
#Res BW 220 kHz #VBW 680 kHz #Sweep 100 ms (601 pts)

Occupied Bandwidth I |

- . Signal Track
Occupied Bandwidth Ot BW % Pwr 83.00 % |lon off

17.4954 MHz xdB 260048

Transmit Freq Error 57.989 kHz
% dB Bandwidth 18.700 MHz*

99% & 26 dB BANDWIDTH MID CHANNEL
5t Agilent 11:14:23 Jul 9, 2009 T [FregiChannel |

| ]
ChFreq 52 GHz Trig Free 5503353555@

Oceupied Bandwidth I

| Start Freq
£.17500000 GHz

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
5. 22600000 5Hz

<

CF Step
£.00000000 hMHz
uto

B |l I |
| A Freq Offset

Center 5.200 00 GHz Span 50 MHz || 000000000 Hz
#Res BW 220 kHz #VBW 680 kHz #Sweep 100 ms {601 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Puwr 93.00 % [llon off

17.5643 MHz xdB  -26.00dB

Transmit Freq Error 14.664 kHz
 dB Bandwidth 18.757 MHz*
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

99% & 26 dB BANDWIDTH HIGH CHANNEL

- Agilent 11:16:47 Jul 9, 2009

T |FrequhanneI |

Ch Freg 5.24 GHz

Trig  Free

Occupied Bandwidth

5.24000000 GHz

Center Freq

Ref 20 dBm Atten 20 dB

521500000 GHz

Start Frag

#Samp

Log

5.26500000 GHz

Stop Freq

10
dB/

Offst

11.3

B L

Center 5.240 00 GHz

#Res BW 220 kHz #VBW 680 kHz

Span 50 MHz

#Sweep 100 ms (601 pts)

£.00000000 hHz
Auto

0

00000000 Hz

CF Step

Ilan)

Freq Offset

Occupied Bandwidth
17.5132 MHz

-20.800 kHz
18.413 MHz"

Transmit Freq Errar
w dB Bandwidth

Oec BWW % Pwr
% dB

99.00 %
-26.00 dB

On

Signal Track
Off
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

7.2.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (2)

IC RSS-210 A9.2 (2)

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.

RESULTS
Limit
Channel | Freq Fixed B 4+ 10 Log B Antenna Limit
Limit Limit Gain

(MHz) | (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5180 17 18.700 16.72 3 16.72
Mid 5200 17 18.757 16.73 3 16.73
High 5240 17 18.413 16.65 3 16.65

Individual Chain Results
Channel | Freq | Chain 0 | Chain 1 | Chain 2 | Chain 3 | Total Limit Margin
Power | Power | Power | Power | Power
(MHz) | (dBm) (dBm) | (dBm) | (dBm) | (dBm) (dBm) (dB)

Low 5180 7.17 7.03 7.07 7.23 13.15 16.72 -3.57
Mid 5200 7.16 717 7.22 7.28 13.23 16.73 -3.50
High 5240 7.16 7.14 7.18 7.28 13.21 16.65 -3.44
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

OUTPUT POWER, LOW CHANNEL

OUTPUT POWER LOW CHANNEL, CHAIN 0
5t Agilent 11:03:08 Jul 9, 2009 T [ Bwiavg |

I Res B
Ch Freq 5.18 GHz Tr|g Free 1.0 MHz

Channel Power

RBW 1.0 MHz

Ref 30 dBm Atten 30 dB
#Samp
Log

10

dB/ Average
Offst 100
13 On Off

B g/ VBW Type
Pavr (RIS Y
Center 5.180 00 GHz Span 30 MHz ||4uto tlan|

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

Channel Power Fower Spectral Density

7.17 dBm /20.0000 MHz -65.84 dBm/Hz Span/RBW

106
Iilan|

OUTPUT POWER LOW CHANNEL, CHAIN 1

W Agilent 11:0231 Jul9, 2009

Ch Freg 518 GHz Trig  Free
Channel Power I |

RBW 1.0 MHz |

Ref 30 dBm Atten 30 dB
#Samp|

3.00000
Ian|

Average
100
On off

AvgBW Type
Prer (RIS Y
Center 5.180 00 GHz Span 30 MHz ||Auto tan|

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

Channel Power Fower Spectral Density

7.03dBm /20.0000 MHz -65.98 dBm/Hz Span/RBW
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

OUTPUT POWER LOW CHANNEL, CHAIN 2

e Agilent 11:01:20 Jul 9, 2009

Ch Freq 5.18 GHz

Channel Power

Trig

3.0 MHz

Ref 30 dBm Atten 30 dB

tlan|

VEWWREW

#Samp

3.00000

Iilan)

Average

On Off
AvgVBWY Type

Pt (RIWIST

Center 5.180 00 GHz

#Res BW 1 MHz VBW 3 MHz

Span 30 MHz
Sweep 20 ms (601 pts)

Auto hdan|

Channel Power

7.07 dBm /20.0000 MHz

Fower Spectral Density
-65.94 dBm/Hz

Span/REWY|
106
Ilan)

Auto

OUTPUT POWER LOW CHANNEL, CHAIN 3

W Agilent 11:07:36 Jul 9, 2009

T

| B/ Avé I

| Res By

Ch Freg
Channel Power

5.18 GHz

Trig  Free

1.0 MHz
Auto Man|

RBW 1.0 MHz

Ref 30 dBm Atten 30 dB

Wideo BV
3.0 MHz
Auto Man|

#Samp

VEWWIREW
3.00000
Auto Man|

Average

100

On Off

dB

Avg/VEW Type

P (RMS) >

Center 5.180 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 30 MHz
Sweep 20 ms (601 pts)

Auto hdan|

Channel Power

7.23 dBm /20.0000 MHz

Power Spectral Density

-65.78 dBm/Hz

Span/REwY
106

Auto Man
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

OUTPUT POWER, MID CHANNEL

OUTPUT POWER MID CHANNEL, CHAIN O
5t Agilent 11:08:00 Jul 9, 2009 T [ Bwiavg |

I ] Res B
Ch Freq 5.2 GHz Trig  Free 1.0 MHz
| Auto Man|

Channel Power I

RBW 1.0 MHz |

3.0 MHz
Auto Man|

Ref 30 dBm Atten 30 B
#Samp
Log

10

dB/ Average

Offst 100
113 On off

B g/ VBW Type
Pavr (RIS Y
Center 5.200 00 GHz Span 30 MHz ||4uto tlan|

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

3.00000

Channel Power Fower Spectral Density

7.16 dBm /20.0000 MHz -65.85 dBm/Hz Span/RBW

106
Ao Man|

OUTPUT POWER MID CHANNEL, CHAIN 1

W Agilent 11:09:45 Jul 9, 2009
|

Ch Freg 5.2 GHz Trig  Free
Channel Power I |

RBW 1.0 MHz |

Ref 30 dBm Atten 30 dB
#Samp|

3.00000
Ian|

Average
100
On off

AvgBW Type
Prer (RIS Y
Center 5.200 00 GHz Span 30 MHz ||Auto tan|

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

Channel Power Fower Spectral Density

7.17 dBm /20.0000 MHz -65.84 dBm/Hz Span/RBW
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

OUTPUT POWER MID CHANNEL, CHAIN 2

e Agilenf 11:08:17

Jul 8, 2009

T

| EVilAvg I

| Res BW

Ch Freq

Channel Power

5.2 GHz

Trig  Free

1.0 MHz
Auto Man|

RBW 1.0 MHz

Ref 30 dBm

Atten 30 dB

Video BW
3.0 MHz
Auto Man|

#Samp

VBWIREW
3.00000
Auto hdan|

Average

100

On Off

AvgVBWY Type

Pt (RIWIST

Center 5.200 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 20 ms (601 pts)

Auto hdan|

Channel Power

7.22dBm /20.0000 MHz

Fower Spectral Density
-65.79 dBm/Hz

Span/REWY|
106
Ilan)

Auto

OUTPUT POWER MID CHANNEL, CHAIN 3

- Agilenf 11:05:22 Jul 9, 2009

T

| B/ Avé I

Ch Freg
Channel Power

5.2 GHz

Trig  Free

| Res BW
1.0 MHz
Auto Man|

Ref 30 dBm

Atten 30 dB

#Samp

Wideo BV
3.0 MHz
Auto Iulan|
VBEWIREBW
3.00000
Auto Man|

dB

Center 5.200 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Sweep 20 ms (601 pts)

Span 30 MHz

Average
100
On Off

Avg/VEW Type
Pt (RMS)H

Auto hdan|

Channel Power

7.28 dBm /20.0000 MHz

Power Spectral Density

-65.73 dBm/Hz

Span/REwY
106

Auto Man
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

OUTPUT POWER, HIGH CHANNEL

OUTPUT POWER HIGH CHANNEL, CHAIN O

e Agilent 10:53:01 Jul 9, 2009

T | EVilAvg I

Res BW

Ch Freq 5.24 GHz

Channel Power

Trig  Free 1.0 MHz

RBW 1.0 MHz

I | Auto han

Ref 30 dBm Atten 30 dB

Video BW
3.0 MHz
Auto Man|

#Samp

Log

YEWIREW
1.00000
Auta Iilan)

10

dB/

Average

Offst

100

113

On Off

dB

AvgVBWY Type

Pt (RIWIST

Center 5.240 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 30 MHz ||4uto hdan|
Sweep 20 ms (601 pts)

Channel Power

7.16 dBm /20.0000 MHz

Fower Spectral Density

-65.85 dBm/Hz SpanfRBW
106

Auto han

OUTPUT POWER HIGH CHANNEL, CHAIN 1

W Agilent 10:54:33 Jul 9, 2009

Ch Freg 5.24 GHz

Trig  Free

Channel Power

RBW 1.0 MHz

Ref 30 dBm Atten 30 dB

#Samp|

1.00000

Ian|

Average

100

On off

AvgBW Type

Center 5.240 00 GHz

#Res BW 1 MHz #VBW 3 MHz

P (FhAS) Y
Span 30 MHz ||Auto Man|

Sweep 20 ms (601 pts)

Channel Power

7.14dBm /20.0000 MHz

Fower Spectral Density

-65.87 dBm/Hz SpanRBW
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REPORT NO: 09U12687-3B

FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

OUTPUT POWER HIGH CHANNEL, CHAIN 2

i Agilent 10:56:43 Jul 9, 2009

Ch Freq

Channel Power

5.24 GHz

Trig  Free

RBW 1.0 MHz

Ref 30 dBm

Atten 30 dB

#Samp

Average

100

On Off

AvgVBWY Type

Center 5.240 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz

Sweep 20 ms (601 pts)

Channel Power

7.18 dBm /20.0000 MHz

Fower Spectral Density

-65.83 dBm/Hz

Span/REWY|
106
Ilan)

Auto

OUTPUT POWER HIGH CHANNEL, CHAIN 3

W Agilenf 10:86:11 Jul 9, 2009

T

| B/ Avé I

| Res By

Ch Freg
Channel Power

5.24 GHz

Trig  Free

1.0 MHz
Auto Man|

RBW 1.0 MHz

Ref 30 dBm

Atten 30 dB

Wideo BV
3.0 MHz
Auto Man|

#Samp

YEBWIREW
1.00000
Auta Ilan|

Average

100

On Off

dB

Avg/VEW Type

P (RMS) >

Center 5.240 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz

Sweep 20 ms (601 pts)

Auto hdan|

Channel Power

7.28 dBm /20.0000 MHz

Power Spectral Density

-65.73 dBm/Hz

Span/REwY
106

Auto Man
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009

IC: 2723A-DC544D3

7.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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.

RESULTS
Frequency | Chain 0 [ Chain 1 | Chain 2 | Chain 3
Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm)
5180 714 7.26 7.10 7.23
5200 715 7.21 7.24 7.23
5240 7.35 7.32 7.39 7.28
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

7.2.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (2)

IC RSS-210 A9.2 (2)

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 less than 6 dBi; therefore the limit is 4 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.

Preliminary tests on individual chains, and on all chains with a combiner, were performed. The
worst-case configuration was with a combiner, therefore final test were performed with all chains
feeding a combiner.

RESULTS
Channel | Frequency PSD with Combiner Limit | Margin
(MHz) (dBm) (dBm) (dB)
Low 5180 3.69 4 -0.31
Middle 5200 3.70 4 -0.30
High 5240 3.67 4 -0.33
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

POWER SPECTRAL DENSITY

POWER SPECTRAL DENSITY LOW CHANNEL, COMBINER

e Agilent 10:35:16 Jul 9, 2009

T

Poak Search |

Ch Freq 5.18 GHz

Trig

Free

Channel Power

Marker 5.178450000 GHz

I
Mext Peak

| ‘ Next Pk Right
Mkr1 5.178 45 GHz

Ref 30 dBm

Atten 20 dB

#Samp

3.694 dBm
Mext Pl Left

‘ Min Search

1.0
dBm

#PAvyg

100

‘ Fl-Fk Search
‘ Wik © CF

W1 s2

Center 5.180 00 GHz

#Res BW 1 MHz VBW 3 MHz

Span 30 MHz

Sweep 20 ms (601 pts)

Wlore
10f2

POWER SPECTRAL DENSITY MID CHANNEL, COMBINER

- Agilent 10:23:54 Jul 9, 2009

T

Peak Search |

Ch Freg 5.2 GHz

Trig  Free

Channel Power

Mext Pealk

Marker 5.198700000 GHz

Ref 30 dBm Atten 20 dB

Mkr1 5.198 70 GHz
3.703 dBm

#Samp

Log
10

Next Pk Right

Mext Pk Left

dB/

Offst
25.6

Min Search

dB

Dl

4.0
dBm

#PAvg

100

Pk-Pk Search

Mir @ CF

W1 52

Center 5.200 00 GHz

#Res BW 1 MHz VBW 3 MHz

Span 30 MHz

Sweep 20 ms (601 pts)

MWore
1 0f2
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009

IC: 2723A-DC544D3

POWER SPECTRAL DENSITY HIGH CHANNEL, COMBINER

- Agilent 10:39:35 Jul 9, 2009

T [Peak Search |

Ch Freg

Channel Power

5.24 GHz

Trig  Free

Mext Pealk

Marker 5.237800000 GHz

Ref 30 dBm

Atten 20 dB

Mkr1 5.237 80 GHz

| Next Pk Right

3.674 dBm

#Samp

Log
10

Mext Pk Left

dB/

Offst
25.3

Min Search

dB

Dl

4.0
dBm

#PAvg

fl

100

Pk-Pk Search

kr® CF

W1 52

Center 5.240 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 20 ms (601 pts)

MWore
1 0f2
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

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-NIl) 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 11.51 13 -1.49
Middle 5200 11.79 13 -1.21
High 5240 9.82 13 -3.18
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

PEAK EXCURSION

PEAK EXCURSION LOW CHANNEL
- Agilent 11:21:52 Jul 9, 2009 T [ BwWAvg |

| ] Res B\
Ch Freq 5.18 GHz Trig  Free 1.0 MHz
Channel Power I | Auto fulan|
Video BvW
RBW 1.0 MHz | deo BY
A Mkrl DHz [[Auto Mar
Ref 30 dBm Atten 30 dB 11.51 dB VEWIREW
ek . 1.00000
Ao hdan|
¢

‘ Average

100
On Off

A VBWY Type
Pt (RM31Y
Auto Man

#PAvyg ‘
V1 2

Span/REWY|
Center 5.180 00 GHz Span 30 MHz 106

#Res BW 1 MHz ZVBW 3 MHz Sweep 20 ms (601 pts) Auto Ilan|

PEAK EXCURSION MID CHANNEL

% Agilent 11:15:46 Jul 9, 2009 T [ BwaAg |
| ] '

Ch Freg 5.2 GHz Trig  Free
Channel Power I | Auto

RBW 1.0 MHz |

A MErT O Hz
Ref 30 dBm Atten 30 dB 11.79 dB
#Feak

Log i
10
dB/
Offst &

1.3 On

B g/ VEW Type
Pt (RMS] ¥
Auto hdan|

#PAvg

V1 V2

Span/REWY|
Center 5.200 00 GHz Span 30 MHz 106

#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (601 pts) Auto Man)
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

PEAK EXCURSION HIGH CHANNEL
% Agilent 11:17:40 Jul 9, 2009 T [ Bwiavg |

I ] Res BW
Ch Freq 5.24 GHz Trig  Free 1.0 MHz

Channel Power | | Auto tlan|

Yideo BYW
RBW 1.0 MHz |‘ deo B
4 Mkrl DHz |Auto Man
Ref 30 dBm Atten 30 B 9.52 dB VEWIRBW
#Peak . 1.00000
Auta Mar|

100
On Off

AvgVBWY Type
P (RMSY
Auto hdan|

V1 V2 ‘

Span/REWY|
Center 5.240 00 GHz Span 30 MHz 106

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

‘ Average
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

7.2.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.407 (b) (3)
IC RSS-210 A9.3 (3)

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.

Preliminary tests on individual chains, and on all chains with a combiner, were performed. The

worst-case configuration was with a combiner, therefore final test were performed with all chains
feeding a combiner.
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

LOW CHANNEL SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, COMBINER

4- Agilent 11:31:33 Jul9, 2009

T Warker

Ref 15 dBm #Arten 0 (B

Wkr2 36.343 GHz

38.37 dBm Select Marker

#Peak

4 3 4

Log
10

dB/

Marker Trace

Offst

25.6

iB

Readout ||

DI

Fregquency

300
dBm

Marler Table
Cn Off

LgAv

Start 30 MHz
#Res BW 1 MHz #VBW 1 MHz

Sweep 199.9 ms (2001 pts)

Stop 40.000 GHz
Warker All Off

M arker Trace oz
1 [4)] 5.186 GHz
2 [4)] 36.343 GHz

Amplitude
11.11 dBm
-32.37 dBm

MID CHANNEL SPURIOUS EMISSIONS

MID CHANNEL SPURIOUS, COMBINER

4 Agilenf 11:33:56 Jul 9, 2009

T harker

Ref 15 dBm #Atten 0 (B

Wkr2 37.342 GHz

3673 dBm || S8lect Marker

#Peak

T2 3 14

Mormal

B

DI

-30.0

Delta Pair

dBm
LghAv

(Tracking Ref)

Ref A

Center 20.015 GHz
#Res BW 1 MHz #VBW 1 MHz

Sweep 199.9 ms (2001 pts)

Span 39.97 GHz

Span Pair

Marker Trace X Axiz
1 [4)] 5.206 GHz
z ) 37.342 GHz

Span Center

Amplitude
10.45 dBm
-36.73 dBm
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

HIGH CHANNEL SPURIOUS EMISSIONS

HIGH CHANNEL SPURIOUS, COMBINER
e Agilent 11:37:34 Jul9, 2009 T
Mki1 5.246 GHz

Ref 15 dBm #Arten 0 (B 9.70 dBm
#Peak

Clear Write

hlax Hold

dBm
LgAv

tin Hold

Start 30 MHz Stop 40.000 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 199.9 ms (2001 pts)

b arker Trace X Pz Amplitude
1 1) 5.246 GHz 870 dBm
2 1 37342 GHz -38.45 dBm
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REPORT NO: 09U12687-3B

FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009

IC: 2723A-DC544D3

7.3.

5.2 GHz BAND CHANNEL TESTS FOR 802.11n HT40 MODE

7.3.1.99% & 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 bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum
analyzer internal bandwidth measurement function is utilized.

RESULTS
Channel | Frequency | 99% OBW | 26 dB BW
(MHz) (MHz) (MHz)
Low 5190 35.5585 39.138
High 5230 36.0503 38.381
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

99% & 26 dB BANDWIDTH

99% & 26 dB BANDWIDTH LOW CHANNEL

i Agilent 18:02:08 Jul 9, 2009

T |FrequhanneI |

Ch Freq

Occupied Bandwidth

5.19 GHz

Trig  Free

Center Freq
519000000 GHz

Ref 20 dBm

Atten 20 dB

#Samp

Log

10

Start Freq
5.16000000 GHz

Stop Freq
522000000 GHz

dB/

Offst

113

dB

Center 5.190 0 GHz
#Res BW 470 kHz

#VBW 1.3 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

CF Step
£.00000000 MHz
uto ha

Freq Offset
0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
35.5585 MHz

-137.184 kHz
39.138 MHz"

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Signal Track
On Off

99% & 26 dB BANDWIDTH HIGH CHANNEL

W Agilent 18:11:23 Jul 9, 2009

T |FrequhanneI |

Ch Freq

Oceupied Bandwidth

5.23 GHz

Trig  Free

Ref 20 dBm

Atten 20 dB

#Samp

Center Freq
523000000 GHz

Start Freq
£.20000000 GHz

Stop Freq
526000000 GHz

dB

Center 5.230 0 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 60 MHz

#Sweep 100 ms {601 pts)

CF Step
£.00000000 hMHz
uto

Freq Offset
0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
36.0503 MHz

141.911 kHz
38.381 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track
On Off
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

7.3.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (2)

IC RSS-210 A9.2 (2)

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.

RESULTS
Limit
Channel | Freq Fixed B 4+10Log B Antenna Limit
Limit Limit Gain
(MHz) | (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5190 17 39.138 19.93 3 17.00
High 5230 17 38.381 19.84 3 17.00

Individual Chain Results
Channel | Freq | Chain 0 | Chain 1 | Chain 2 | Chain 3 | Total Limit Margin
Power | Power | Power | Power | Power
(MHz) | (dBm) (dBm) | (dBm) | (dBm) | (dBm) (dBm) (dB)
Low 5190 10.35 10.67 10.63 10.87 16.65 17.00 -0.35
High 5230 10.56 10.79 10.54 10.70 16.67 17.00 -0.33
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

OUTPUT POWER, LOW CHANNEL

OUTPUT POWER LOW CHANNEL, CHAIN 0

e Agilent 11:21:43 Oct 1, 2009

T | Measure |

Ch Freq

Channel Power

5.19 GHz

Trig  Free

Averages: 100

Meas Off

RBW 1.0 MHz

Ref 30 dBm Atten 30 dB

iSamp

Log

Channel Power

Occupied BWY|

10

B/

Dffst

18.1

B

Center 5.190 0 GHz

iRes BW 1 MHz VBW 3 MHz

Span 60 MHz
Sweep 20 ms (601 pts)

ACF

tulti Carrier
Power

Channel Power

10.35 dBm /40.0000 MHz

Fower Spectral Density
-65.67 dBm/Hz

FPower Stat |

CCDF

hlore
10f2

OUTPUT POWER LOW CHAN

% Agilent 11:02:14 Oct 1, 2009

NEL, CHAIN 1

T | Measure |

Ch Freg

5.19 GHz

Trig

Free

Channel Power

|Avemges: 100

hleas Off

Number of Averages 100

Ref 30 dBm Atten 30 dB

Channel Power

#Samp|

Occupied BWY

‘ ACP

Center 5.190 0 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 60 MHz
Sweep 20 ms (601 pts)

WUt Carrier
P ower

Channel Power

10.67 dBm /40.0000 MHz

Fower Spectral Density

-65.35 dBm/Hz

Fovier Stat
CCDF

hore
10f2
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

OUTPUT POWER LOW CHANNEL, CHAIN 2

e Agilent 11:23:62 Oct 1, 2009

T | EVilAvg I

Ch Freq 5.19 GHz

Trig

Free

| Res BW
1.0 MHz

Channel Power Averages: 100 I

Iilan|

RBW 1.0 MHz

Wideo BYY

Ref 30 dBm

Atten 30 dB
iSamp

3.0 MHz
tlan|

VEWWREW

3.00000

Iilan)

Average

100

Jlen of

AvgVBWY Type

Center 5.190 0 GHz

iRes BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

Span 60 MHz

Pt (RIWIST

Auto hdan|

Channel Power

10.63 dBm /40.0000 MHz

Fower Spectral Density
-65.39 dBm/Hz

Span/REWY|
106

Auto han

OUTPUT POWER LOW CHANNEL, CHAIN 3

- Agilent 11:22:43 Oct 1, 2009 T
l

| B/ Avé I

Ch Freg
Channel Power

518 GHz Trig  Free

Averages: 100 I |

| Res By
1.0 MHz

Auto Man

RBW 1.0 MHz

| Video BW

Ref 30 dBm Atten 30 dB

iSamp

3.0 MHz
Ilan|

YEBWIREW
3.00000
Ilan|

B

Center 5.190 0 GHz

Span 60 MHz
iRes BW 1 MHz

VBW 3 MHz Sweep 20 ms (601 pts)

len

Average
100
Off

Avg/VEW Type
Pt (RMS)H

Auto hdan|

Channel Power

10.87 dBm /40.0000 MHz

Power Spectral Density

-65.15 dBm/Hz

Span/REwY
106

Auto

tlan|

Page 53 of 90

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

TEL: (510) 771-1000

FORM NO: CCSUP4701C
FAX: (510) 661-0888

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



REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

OUTPUT POWER, HIGH CHANNEL

OUTPUT POWER HIGH CHANNEL, CHAIN O

e Agilent 15:11:42 Oct 1, 2009

T

| EVilAvg I

Ch Freq

Channel Power

5.23 GHz

Trig  Free

Res BW
1.0 MHz

Auto han

RBW 1.0 MHz

Averages: 100 I |

Ref 30 dBm

Atten 30 dB

#Samp

Log

10

Video BWY
3.0 MHz
Auto Man|
VBWIREW
1.00000
Auto Ilan

dB/

Offst

18.1

dB

Center 5.230 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz

Average
100
Off

AvgVBWY Type
P (RMSY
han

COn

Ao

Sweep 20 ms (601 pts)

Channel Power

10.56 dBm /40.0000 MHz

Fower Spectral Density

-65.46 dBm/Hz

Span/REWY|
106
Ilan)

Auto

OUTPUT POWER HIGH CHANNEL, CHAIN 1

W Agilent 15:09:25 Oct 1, 2009

T

| B\lfAvg I

Ch Freg

Channel Power

523 GHz

Trig  Free

Averages: 100

Res BW
1.0 WiHz
Ilan|

RBW 1.0 MHz

Ref 30 dBm

Atten 30 dB

Video BWY
3.0 MHz
tan|

#Samp|

YEWIREW
1.00000
Ian|

Center 5.230 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz

Average
100
Off

AvgBW Type
Pur (RS
Man

On

Ao

Sweep 20 ms (601 pts)

Channel Power

10.79 dBm /40.0000 MHz

Fower Spectral Density

-65.23 dBm/Hz

Span'REWY|
106
Ian)
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

OUTPUT POWER HIGH CHANNEL, CHAIN 2
- Agilent 15:13:36 Oct 1, 2009
l

Ch Freq 5.23 GHz Trig

Channel Power Averages: 100 I

RBW 1.0 MHz

Ref 30 dBm Atten 30 dB
#Samp

Average
100
On 0ff

AvgVBWY Type

Center 5.230 0 GHz Span 60 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Fower Spectral Density

10.54 dBm /40.0000 MHz -65.48 dBm/Hz Span/RBW|
106
Auta Iilan|

OUTPUT POWER HIGH CHANNEL, CHAIN 3
- Agilent 15:16:43 Oct 1, 2009 T | BW{AVQ |

| ] Res BW
Ch Freg 5.23 GHz Trig  Free 1.0 MHz

Channel Power Averages: 100 | | Adto Ilan|

RBW 1.0 MHz I
Auto Man|
Ref 30 dBm Atten 30 dB VEWREW
#Samp 1.00000
‘m Ian)

Average
100
On Off

B AvgiVBW Type
Pt (RMS) ¥
Center 5.230 0 GHz Span 60 MHz ||Auto hdan

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

Channel Power Power Spectral Density

10.70 dBm /40.0000 MHz -65.32 dBm/Hz Span/RBW|
106
Auta tlan|
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009

IC: 2723A-DC544D3

7.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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.

RESULTS
Frequency | Chain 0 [ Chain 1 | Chain 2 | Chain 3
Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm)
5190 10.57 10.98 10.59 10.82
5230 10.47 10.70 10.52 10.66
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

7.3.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (2)

IC RSS-210 A9.2 (2)

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 less than 6 dBi; therefore the limit is 4 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.

Preliminary tests on individual chains, and on all chains with a combiner, were performed. The
worst-case configuration was with a combiner, therefore final test were performed with all chains
feeding a combiner.

RESULTS
Channel | Frequency PSD with Combiner Limit | Margin
(MHz) (dBm) (dBm) (dB)
Low 5190 2.559 4 -1.44
High 5230 3.892 4 -0.11
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

POWER SPECTRAL DENSITY

POWER SPECTRAL
e Agilent 14:07:46 Qct 1, 2009

DENSITY LOW CHANNEL, COMBINER

Ch Freq

Channel Power

519 GH

T By\iAvg
Trig  Free

| Res BW
1.0 MHz
I | Auto hdan|

z

RBW 1.0 MHz

Ref 30 dBm

Atten 20 dB

Wideo BW
3.0 MHz
Mkl 5.175 3 GHz |Auto Man|

#Samp

2.559 dBm VEWIREW
1.00000
Auta Ian

N
<

‘ Average

4.0

100

On Off
A VBWY Type

Pt (RM31Y

dBm

Auto Man

#PAvyg

100
W1 s2

Span/REWY|

Center 5.190 0 GHz
#Res BW 1 MHz

Span 60 MHz
Sweep 20 ms (601 pts)

106
Ilan|

#VBW 3 MHz Auta

POWER SPECTRAL DENSITY HIGH CHANNEL, COMBINER

e Agilent 14:11:48 Oct 1, 2009

T EVilAvg

Res B

Ch Freg

Channel Power

5.23 GHz

Free

Trig

1.0 MHz
Ilan|

Auto

RBW 1.0 MHz

Wideo BW
3.0 MHz

Project:
Ref 30 dBm

Atten 20 dB

Mkr1 5.243 6 GHz |[Auto tlan)

3.892 dBm

#Samp
Log

10

VEWIREW
1.00000
Auta tlan)

dB/

Offst
20.2

‘ Average

On

dB

100
Ayg/VEW Type

Dl
4.0

Off
Pt (RIWISTH

dBm

Auto hdan|

#PAvg

100
W1 52

-—

Span/REWY|

Center 5.230 0 GHz
#Res BW 1 MHz

Span 60 MHz
Sweep 20 ms (601 pts)

106

#VBW 3 MHz Auto Ilan|
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

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-NIl) 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 11.96 13 -1.04
High 5230 10.57 13 -2.43
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

PEAK EXCURSION

PEAK EXCURSION LOW CHANNEL
- Agilent 13:05:09 Jul 9, 2009 T [ BwWAvg |

| ] Res B\
Ch Freq 5.19 GHz Trig  Free 1.0 MHz
Channel Power I | Auto fulan|
Video BvW
RBW 1.0 MHz | deo BY
A Mkrl DHz [[Auto Mar
Ref 30 dBm Atten 30 dB 11.96 dB VEWIREW
ek . 1.00000
Ao hdan|

‘ Average

100
On Off

A VBWY Type
Pt (RM31Y
Auto Man

#PAvyg ‘
V1 2

Span/REWY|
Center 5.190 0 GHz Span 60 MHz 106

#Res BW 1 MHz ZVBW 3 MHz Sweep 20 ms (601 pts) Auto Ilan|

PEAK EXCURSION HIGH CHANNEL

% Agilent 18:13:44 Jul 9, 2009 T [ BwaAg |
| ] '

Ch Freg 5.23 GHz Trig  Free
Channel Power I | Auto

RBW 1.0 MHz |

A MErT O Hz
Ref 30 dBm Atten 30 dB 10.57 dB
#Feak

Log i
10
dB/
Offst - I

&
11.3 ’ on

B g/ VEW Type
Pt (RMS] ¥
Auto hdan|

#PAvg

V1 V2

Span/REWY|
Center 5.230 0 GHz Span 60 MHz 106

#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (601 pts) Auto Man)
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

7.3.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.407 (b) (3)
IC RSS-210 A9.3 (3)

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.

Preliminary tests on individual chains, and on all chains with a combiner, were performed. The

worst-case configuration was with a combiner, therefore final test were performed with all chains
feeding a combiner.
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

LOW CHANNEL SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS, COMBINER
de Agilent 13:05:22 Oct 1, 2009 T Marker

Mkr1 37.002 GHz
Ref 10.12 dBm #Atten 0 dB 43.01 dBm || SelectMarker
#Peak 12 3 4
Log
10
dB/
Offst
20.1
B

Mormal

DI

30.0 .
dBm Delta Pair

(Tracking Ref)
LgAv Ref A

V1 S2 Span Fair
53 FC| LA TR Span Center
AA
off}:
FTun
Swp

Start 30 MHz Stop 40.000 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 199.9 ms 2001 pts)

HIGH CHANNEL SPURIOUS EMISSIONS

HIGH CHANNEL SPURIOUS, COMBINER
w5 Agilent 13:04:03 Oct 1, 2009 T | Marker |

Wkr1 36.283 GHz

Ref 10.12 dBm #Atten 0 dB 14294 dBm || Delect Marker
#Peak 12 3 4

Mormal

B

Dl
-30.0 -
dBm T folta";?)lr
racking Re
LaAv Ref A

V1 S2 Span Fair
S3 FC ™ W R T, Span Center
AL
off):
FTun
Swp

Start 30 MHz Stop 40.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms (2001 pts)
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

7.4, RECEIVER CONDUCTED SPURIOUS EMISSIONS

LIMITS

IC RSS-GEN 7.2.3.1
Antenna Conducted Measurement: Receiver spurious emissions at any discrete frequency shall

not exceed 2 nanowatts (-57 dBm) in the band 30-1000 MHz, or 5 nanowatts (-53 dBm) above 1
GHz.

TEST PROCEDURE

IC RSS-GEN 4.10, Conducted Method
The receiver antenna port is connected to a spectrum analyzer.

The spectrum from 30 MHz to 18 GHz is investigated with the receiver set to the middle channel
of each 5 GHz band.

Preliminary tests on individual chains, and on all chains with a combiner, were performed. The
worst-case configuration was with a combiner, therefore final test were performed with all chains
feeding a combiner.
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

RECEIVER SPURIOUS EMISSIONS IN THE 5.2 GHz BAND

RECEIVER SPURIOUS 30 TO 1000 MHz

e Agilent 09:51:22 Jul 13, 2009 R T Peak Search |

Mkr1 791.9 MHz
Ref 0 dBm #Atten 0 dB 658.07 dBm Mext Paak
#EmiPH
‘ MNext Pk Right
‘ Mext Pl Left

dBm
LgAv

‘ Min Search

W1 Ss2
S3 ES Pk-Pk Search

AA

, —

FTun Mkr © CF

Swp

Start 30.0 MHz Stop 1.000 0 GHz
#Res BW (CISPR) 120 kHz VBW 1.2 MHz Sweep 108 ms (2001 pts)

1af2

‘ hlore

RECEIVER SPURIOUS 1 TO 18 GHz
W Agilent 09:54:47 ol 13, 2009 R T Peak Search

Mkr1 14.005 0 GHz

Ref 0 dBm #Atten 0 dB 57.55 dBm Mext Peal
#hwvy

Mext Pk Right

Mext Pk Left

dBm
#PAvyg

Min Search

W1 Ss2
S3 ES Pk-Fk Search

AR
off):
FTun Mkr © CF

Swp

hore

Start 1.000 0 GHz Stop 18.000 0 GHz 10i2

#Res BW 1 MHz VBW 1 MHz Sweep 64.93 ms (2001 pts)
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REPORT NO: 09U12687-3B

FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009

IC: 2723A-DC544D3

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

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/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.

Page 65 of 90

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
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: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

8.2

TRANSMITTER ABOVE 1 GHz

8.2.1. 802.11a MODE IN 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 18:24:28 Jul 14, 2009

R T

Frag/Channel

Ref 110 dBpv #htten 0 B

Mkr1 5.063 300 GHz
50.60 dByY

#Peak
Log

Center Freq
507500000 GHz
Start Freq
500000000 GHz
Stop Freq
515000000 GHz

CF Step
150000000 hHz
Auto Man|

Start 5.000 000 GHz

#Res BW 1 MHz #VBW 1 MHz

Stop 5.150 000 GHz
Sweep 1.067 ms (2001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVG, HORIZ

- Agilent 18:25:25 Jul 14, 2009

R T

Freg/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 5.101 625 GHz
38.65 dBpY'

#FPeak

Center Freq
507500000 GHz
Start Frag
500000000 GHz
Stop Freq
5.15000000 GHz

CF Step
150000000 hHz
Auto hdan|

Swip

Start 5.000 000 GHz

#Res BW 1 MHz #VBW 10 Hz

Stop 5.150 000 GHz |

Sweep 11.7 s (2001 pts)

Freq Offset
000000000 Hz

Signal Track
On Off
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

v Agilent 18:17:57 Jul 14, 2009 R T |FregiChannel

Mkr1 5.098 550 GHz Center F

enter Freq

Ref 110 dBpY #Atten 0 dB 33.09 dBYV_ I - Sranooon GHz
#Peak

Start Freq

£.00000000 GHz

Stop Freq

£.15000000 GHz

CF Step
150000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On off

Start 5.000 000 GHz Stop 5.150 000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1.067 ms 2001 pts)

LOW CHANNEL RESTRICTED, AVG, VERT
4 Agilent 18:19:21 Jul 14, 2009 FE T |Freg/Channel

Mkr1 5.098 175 GHz

Center Freq
Ref 110 dBpY #Atten 0 dB 42.01 dBpv
dpoak [ - e 5 07500000 GHz

Start Freq
5.00000000 SHz

Stop Freq
£.15000000 GHz

CF Step
150000000 hiHz
uto Mdan|

Freq Offset
000000000 Hz

Signal Track

Sp On

Start 5.000 000 GHz Stop 5.150 000 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s 2001 pts)
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Thanh Nguyen
071409

09112652
QualComm

5000 Series PCI Card
65-YINT30-P2

FCC 15.247/15.407

Meamrernent Frequency  Amp  Preamp Gamm Average Field Strength Lt
Distance to Adntenmna D Corr Dustance Correct to 3 meters Peak Field Strength Linut
Analyzer Reading by Average Field Strength @ 5 m Margin ws. Lverage Limit
Antenna Factor Peak  Calmilated Peal Field Strength Margin vs. Peak Limit

Cable Loss HPFF  High Pass Filter

f i Read Amp (D Corr: Fhir | Corr. | Limit Margin
GHz dBuV dB dB dBuVim dBuVim: dB

Low Ch 5130MHz
15540 | 3.0 360 - A 614 T4.0

15540 300 237 - . 49.1 4.0
Mid Ch 52000H=

o5 T4.0
49.6 54.0

62.0 T4.0
493 £4.0
558 T4.0
43.5 4.0

Mote: Mo other emissions were detected above the sysiem noise floor.
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

8.2.2. 802.11n HT20 MODE IN 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agllent 10:59:42 Jul 9, 2009 R T [Freg/Channel

Project: 09112657 Mkr1 5.132 750 GHz Centor F
enter Freq

Ref 116.3 dBp #Atten 0 B 57.52 dBpv £ C7A00000 Gl

#Peak

Log

10 Start Freq

dB/ 500000000 GHz

Offst

19.3

dB Stop Freg

DI 515000000 GHz

74.0
dBy CF Step

15.0000000 WHz
L Auto Man

51 vz Freq Offset
53 FC 0.00000000 Hz

:Qun Signal Track
On Off

Swp

Start 5.000 000 GHz Stop 5.150 000 GHz ‘
#Res BW 1 MHz ZWBW 1 MHz Sweep 1.067 ms (2001 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ

- Agilent 11:00:40 Jul 9, 2009 R T |Ereg/Channel

Project: 0L 2687 Mkr1 5.012 675 GHz Centor F
enter Freq

Ref 116.3 dBp #htten 0 B 44.91 dBpv £ O7A00000 GHz

#Peak

Log

10 Start Freq

dB/ £.00000000 GHz

Offst

19.3

dB Stop Freq

. 515000000 GHz

54.0
dByv CF Step

15.0000000 MHz
Lo Auto Ilan|

51 vz Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Start 5.000 000 GHz Stop 5.150 000 GHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s {2001 pts)
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

we Agilent 10:53:29 Jul 9, 2009 R T |FregiChannel

Praject: 0912657 Mkr1 5.097 650 GHz Center F
enter Freq
Ref 116.3 dBpY #Atten 0 B 58.31 dBpy' £ 0700000 Gils

#Peak

Start Freq
5.00000000 GHz
Stop Freq
515000000 GHz

CF Step
150000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On off

Start 5.000 000 GHz Stop 5.150 000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1.067 ms 2001 pts)

LOW CHANNEL RESTRICTED, AVG, VERT
4 Agilent 10:64:29 Jul ©, 2009 FE T |Freg/Channel

Project: 03U12657 Mkr1 5.107 475 GHz

Center Freq
Ref 116.3 dByv #Atten 0 dB 46.15 dBpv
dreak [ - e 5 07500000 GHz

Start Freq
5.00000000 SHz

Stop Freq
£.15000000 GHz

CF Step
150000000 hiHz
uto Mdan|

Freq Offset
000000000 Hz

Signal Track

Sp On

Start 5.000 000 GHz Stop 5.150 000 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s 2001 pts)
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL, PEAK, VERT

i Agilent 10:46:14 Jul 9, 2009

R T |FrequhanneI |

Project: 0912657
Ref 116.4 dBpY #Atten 0 dB

Mkr1 5.394 605 GHz
57.98 dBuv

#Peak

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz
Stop Freq
546000000 GHz

CF Step
11.0000000 hHz
Ao hdan|

, © e

Swp

Start 5.350 000 GHz
#Res BW 1 MHz #WVBW 1 MHz

Stop 5.460 000 GHz
Sweep 1.067 ms 2001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

HIGH CHANNEL, AVG, VERT

4 Agilent 10:45:58 Jul 9, 2009

R T

Freg/Channel

Project: 09U12657
Ref 116.4 dBp* #Arten 0 (B

Mkr1 5.398 840 GHz
46.61 dBpY

#Feak

Center Freq
540500000 GHz

Start Freq
5.35000000 SHz

Stop Freq
£.46000000 GHz

CF Step
11.0000000 hiHz
uto Mdan|

Swp

Start 5.350 000 GHz
#Res BW 1 MHz #VBW 10 Hz

Stop 5.460 000 GHz |

Sweep 8.577 s 2001 pts)

Freq Offset
000000000 Hz

Signal Track
Cn
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REPORT NO: 09U12687-3B

FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont Sm Chamber

Company: Qualcormm

Project # 09U12687

Date: 07/09/00

Test Engineer: Dong Anderson

Configuration: EUT w/Support Notebook PC

Mode: Tx/HT20

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer1-2'EGHz‘ Pre-amplifer 26 -40GHz

Horn > 18GHz ‘ Limit ‘

| T73: S/N: 6717 @3m j | T144 Miteq 3008A00931 j ‘ j |

Hi Frequency Cables

3' cable 22807700 ‘ 12’ cable 22807600 20’ cable 22807500

HPF

j |FCC15.205 j

Peak Measurements

Reject Filter
REW=VEBW=1MHz

‘ 3' cable 22807700 j ‘ 12" cable 22807600 J ‘ 20 cable 22807500 ﬂ
-

‘ HFF_7 BGHz j ‘ . Average Measurements

RBEW=IMHz ; VEW=I10H=z

f Dist { Read Pk | Read Avg.
GHz dBuV dBuV

AF

CL
dB

Amp D Comrr: Flir | Peak Ave
dB dB dB | dBuVim : dBuVin

Pk Lim
dBuV/in

Avg Lim Avg Mar Notes
dBuV/m dB (VH)

H (Noise Floor)

V (Noise Floor)

H (Noise Floor)

H (Noise Floor)

H (Noise Floor)

H (Noise Floor)

Rev 111008

Measurement Frequency
Dastance to Antenna
Analyzer Reading
Antenna Factor

Cable Loss

Amp  Preamp Gain

D Corr Distance Cerrect to 3 tneters
Awg Avwerage Field Strength @ 3 m
Peak  Calculated Peak Field Strength
HPF  High Pass Filter

AvgLim  Average Field Strength Limit
Pl Lim  Peal Field Strength Lirmit
Awg War Wargm vs. Average Lonit
Pk Mar Margin vs. Peak Limit
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

8.2.3. 802.11n HT40 MODE IN 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 13:28:01 Sep 30, 2009 R T |Freg/Channel

Project: Mkr1 5.134 025 GHz Contor

Ref 100.3 dBpY #Atten 0 dB 56.26 dBuv enter -req
e ] enZe il 507500000 GHz

#Peak

Log

10 Start Freq

dB/ 5.00000000 GHz

Offst

3.35

dB Stop Freq

oI 5.15000000 GHz

74.0

(|B|.|V CF Step

—-l 15.0000000 MHz

Lo Auto Mlan

51 vz Freq Offset

53 FC 0.00000000 Hz

:Qun Signal Track

Swp on O

Start 5.000 000 GHz Stop 5.150 000 GHz ‘
#Res BW 1 MHz ZWBW 1 MHz Sweep 1.067 ms (2001 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ

e Agilent 13:26:58 Sep 30, 2009 R T |FregiChannel

Project: Mkr1 5.150 000 GHz Contor F
enter Fred
Ref 100.3 dBpv #Atten 0 dB 36.75 dBpv £ (7E00000 GHz

#FPeak

Start Frag
5.00000000 GHz
Stop Freq
5.15000000 GHz

CF Step
150000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Signal Track
On Off

Start 5.000 000 GHz Stop 5.150 000 GHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (2001 pts)
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REPORT NO: 09U12687-3B

DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3

IC: 2723A-DC544D3

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
i Agilent 12:03.48 Sep 30, 2009 R T [Freg/Channel |

Project: Mkr1 5.138 000 GHz Contor F
ener Fred

Ref 100.3 dByv #Atten 0 dB 7247 dBuv

Poak 5 eno e Y 5 07500000 GHz

Start Freq
5.00000000 GHz

Stop Freq
£.15000000 GHz

CF Step
15.0000000 MHz

Freq Offset
0.00000000 Hz

Signal Track
Swp On

Start 5.000 000 GHz Stop 5.150 000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1.067 ms 2001 pts)

LOW CHANNEL RESTRICTED, AVG, VERT
% Agilent 12:04:45 Sep 30, 2009 R T

Freg/Channel

Project: Mkr1 5.150 000 GHz Contor F
enter Fred

Ref 100.3 dByv #Atten 0 dB 50.25 dBu

Poak [ eno e Y 5 07500000 GHz

Start Freq
5.00000000 SHz

Stop Freq
£.15000000 GHz

CF Step
150000000 hiHz
Auto Mdan|

Freq Offset
000000000 Hz

Signal Track
Swp On Cff

Start 5.000 000 GHz Stop 5.150 000 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s 2001 pts)

Page 74 of 90
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
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: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL, PEAK, VERT

e Agilent 11:36:30 Sep 30, 2009

R T

Peak Search |

Ref 100.5 dBpY #Atten 20 dB

Mkr1 5.381 680 GHz
70.01 dBpv

#Peak

‘ Mext Pealk
‘ Mext Pk Right
‘ Mext Pl Left

Vi ‘ Min Search

Swp

Start 5.350 000 GHz
#Res BW 1 MHz VBW 1 MHz

Stop 5.460 000 GHz
Sweep 1.067 ms 2001 pts)

‘ Pk-Pk Search
‘ Wkr © CF

hlore
10f2

HIGH CHANNEL, AVG, VERT

% Agilent 11:37:38 Sep 30, 2009

R T

Peak Search

Ref 100.5 dBp* #Atten 20 (B

Mkr1 5.350 000 GHz
52.51 dBpv

#Feak

Mext Pealk

Mext Pk Right

Mext Pk Left

Min Search

Swp

Start 5.350 000 GHz
#Res BW 1 MHz #VBW 10 Hz

Stop 5.460 000 GHz |

Sweep 8.577 s 2001 pts)

Pk-Pk Search

Mir @ CF

hore
10f2
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Qualcormim

Project # 00U12687

Date: 09/30/09

Test Engineer: Thanh Nguyen
Configuration: EUT w/Support Notebook PC
Mode: Tx HT 40, MCS 31

Test Equipment:

Horn 1-18GHz re-amplifer 1- 4 re-amplifer z orn > z imi
P lifer 1-26GH P lifer 26-40GH H 18GH Limit
| T73: S/N: 6717 @3m j | T144 Miteq 3008A00931 . ‘ j | j | FCC 15.205 j

Hi Frequency Cables
3' cable 22807700 ‘ 12' cable 22807600 20’ cable 22807500 HPF ‘ RejectFilter Peak Measurements
REW=VBW=1MHz

¥ cable 22607700 12° cable 22807600  _ ‘20' cable 22807500 j ‘HPF_?.EGHZ j ‘ j Average Measurements
REW=1MHz ; VEW=10Hz

Dist Read Pk Read Avg.: AF { CL | Amp D Comr: Fltr | Peak Avg | PkLim :Avg Lim: Pk Mar : Avg Mar Notes
dBuV dBuV dB dB dB dB | dBuV/m | dBuV/m | dBuVim | dBuV/mm dB dB (VIH)

¥ (Noise Floor)
H (Noise Floor)

H (Noise Floor)
¥ (Noise Floor)

Rev. 11,1008

Measurement Frecuency bAmp Preamp Gain AvgLim  Average Field Strength Linit
Distance to Antenna D Corr Distance Cerrect to 3 meters Pk Lun  Peak Field Strength Limt
Analyrer Reading Awg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar IMMargin vs. Peal Lt

Cable Loss HFF  High Pass Filter
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

8.3. WORST-CASE BELOW 1 GHz

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

‘ HORIZONTAL \

30-1000MHz Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Test Engx: Thanh Nguyen
Date: 062509
Project #: 0912652

Company: QualCom Inc.
EUT Description:  302.11n 4x4 WLAN module
EUT M/N: 65-VINT80-P1
Test Target: FCC Class B
Mode Cper: Tx worst caze UNI hand
Mearurement Frequency Preamp Gain Margin = Margin ws. Linmt
Diistance to dntenna Distance Correct to 3 meters
Analyzer Feading Filter Insert Loss
Antenna Factor Calrulated Field Strength
Cable Loss Field Strength Limit

i i Read Corr.
MHz dBu¥ dBuVim
20.002 i £2.1 . 8 i 5 32.2
234.608 . £1.0 . . A . . 36.0
299.171 i 1.8 . . . i 5 38.2
429,136 A 458 . . i 1 5 351
639,985 i 44.1 . i 5 3no

Rew. 1.27.09
MNote: Mo other emissions were detected ahove the system noise floor.
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

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

‘ VERTICAL \

30-1000MHz Freguency Measurement
Compliance Certification Sexrvices, Fremont Sm Chamber

Test Engr: Thanh Nguyen

Date: 06/25/09

Project #: 09112652

Company: QualCom Inc.

EUT Description:  802.11n d4x4 WLAN module

EUT M/TY: 65-VINTE0-P1

Test Target: FCC Claz: B

Mode Oper: Tx worst caze UNII hand
Meamrement Frequency Preamp Gain Marzin ~ Margin ws. Limit
Distance to Antenna Distance Correct to 5 meters
Analyzer Feading Filter Insert Loss
Antenna Fartor Calmilated Fiald Strength
Cable Loss Field Strength Limit

f i Read Corr.
JulyF dBuV dBuVim
61.441 1 £14 . A 5 A 33T
142,922 i 45,09 . . . 5 i L8
498.379 i 39.0 . i . 5 i 9.9
£00_303 A 410 . . . . . 34.1
799,952 i 43.7 . 5 i 39.9

Rev. 1.27.09
Note: No other emissions were detecied ahove the system noise floor.

Page 78 of 90

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
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: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50
" Decreases with the logarithm of the frequency.
TEST PROCEDURE

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

The 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.
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

RESULTS

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)
F

Frey. Reading Closs | Limit EM B in Remark

(MHz) | PE (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QF AV [QP B AVEE)| L1/L2
022 49 04 -- 36.55 Qo0 a7 5274 1280 | -1a.19 L1
033 3978 -- 2562 oo 3935 49 35 1950 | -20073 L1
21.15 41 a3 -- 3725 oo a0.00 0,00 1837 | <1275 L1
0z 49 59 - 3603 oo a8 5282 -1293 | -1a.79 L2
033 3050 - 2712 oo 035 4035 1955 | 2223 L2
2171 3881 - 32.20 oo al0.00 50,00 2119 | -17.E0 L2
& Worst Data
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REPORT NO: 09U12687-3B
FCC ID: J9C-DC544D3

DATE: OCTOBER 12, 2009
IC: 2723A-DC544D3

LINE 1 RESULTS

COMPLIANCE

T = LaginDering Ser W e, inc

PR YT TR T
L LGN,

Compliance Certification Services
47173 EBenicia Stresat

Fremont, CA 9453g

Tel: (E10) 771-10400

Fax: (510) A&81l-0BS8

Datag: 22 Filaf: 09012652 LCZ.EMI
Lovd (dRu¥)

Date: 05-28-200% Tima: 14:587:47

a0

CISPR CLASS B

A?ETAEE

Traca: 20

Jondition: CISPR CLASS-B

Tegt Operator: : Thanh Hguyan
Projact §: : 09U1l2652
CJompany : : pualoomm

Raf Trace:

EUT Degcription:: 802.11n 4x4 WLAN Moduls
: BEQ0Q Series PCIe, 2.4 and S3HZ AP router

Mode : : Tx 5 @Hz Band
Targat: : FOZ Class B
Voltagea: : 115VAC, &0dHZ

: Ll: Peak { Blusa |

[

Everage (Green |
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

LINE 2 RESULTS

BUMH_IAHGE Compliance Certification Services

O e Ee P bt 47173 Benicia sStrest
HE TR R ST Fremont, CA 94538
LLGEN,TUS i X

Tel: (510} 771-1000
Fax: (510} &&l-08358

Datag: ZE Fila$: 09012852 LC.EMI Cate: 08-26-200% Time: 14:46:54
Laovrd {dBu
o0 20

CISPR CLASS-B

AYERAGE

L
HLAM
L

0150k 3 b4
Freguency (RTHI

-10

(Line Coruduativog
Trace: Z3 Raf Trace:

Condition: CISPR CLASS-B
Tegt Cperator: : Thanh Hguysn
Projeckt #: : 09U12EE5Z
Company : : fgualoomm
EUT Degcription:: 802.11n 4x4 WLAN Module
: EQ00 Series PCIe, 2.4 and S@HE AP routar
Mode : : Tx 5§ 3HZ Band
Target: : FOC Class B
Voltage: : 11BWVAC, &0dHEZ
: L2: Peak { Blus | , Average (Graen |
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REPORT NO: 09U12687-3B DATE: OCTOBER 12, 2009
FCC ID: J9C-DC544D3 IC: 2723A-DC544D3

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 FERMISSIELE EXPOSURE (MPE)

Electric fisld Magnetic fiskd . f :
Frequency range Power density Avaraging time
iMHz) strength strngth ity fam iminutzs)
(A} Limits for OccupationaliZontrolled Exposures
G614 1.63 *(100) 4]
18427 4. 897 *(9007F2) 3]
61.4 0163 1.0 3]
frao0 3]
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 FERMISSIELE EXPOSURE (MPE)—Continued

. Electric fisld Magnetic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i ema) iminutzs)
B0=200 e 275 0.o73 0.2 a0
11500 20
1.0 20

f = frequency in MHz

* = Plane-wave equivalent power density

NoTE 1 7O TABLE 1: Cccupational/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 over their sxposurs.
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 7o TaBLE 1: General populationfuncontrolled exposures applljg.-' 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
gxposure of can nol exercise control over their exposurs.
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IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time

(W/im) (A/m) { Wim? ) {min)

0.003-1 280 2.19 B

1-10 280/ f 219/f 6

10-30 28 219/f 6

30-300 28 0.073 2" 6

3001 500 1.585f%% 0.0042f%5 F1150 6

1 500-15 000 614 0.163 10 6
15 000150 000 614 0.163 10 616 000 /f2
150 000300 000 0.158f%%  421x10*f"% 667 x10°F 616000 /f'?

* Power density limit 1s applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, £, is in MHz. j
2. A power density of [0 W/m”™ is equivalent to 1| mW./cm®.
3. A magnetic field strength of | A/m corresponds to 1.257 microtesla (u'T)
or 12,57 milligauss imG ).
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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

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.

LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”2
From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/mA2
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RESULTS

(MPE distance equals 20 cm)

Band Mode Separation | Output | Antenna | IC Power | FCC Power
Distance Power Gain Density Density
(m) (dBm) (dBi) (W/m22) | (mW/cm*2)
5.2 GHz 11a (2 Chains) 0.20 12.18 6.01 0.13 0.013
5.2 GHz | 11n HT20 (4 Chains) 0.20 13.23 3.0 0.08 0.008
5.2GHz | 11n HT40 (4 Chains) 0.20 16.67 3.0 0.18 0.018
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