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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 802.11n + BT MODULE
MODEL.: WCN3660
SERIAL NUMBER: N10GB6RFK
DATE TESTED: September 6-18, 2012
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

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

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

Approved & Released For UL CCS By: Tested By:
— i 0’(’5«:—\%&
FRANK IBRAHIM OLIVER SU
WISE PROJECT LEADER EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

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

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

4. CALIBRATION AND UNCERTAINTY

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 3.52dB
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

Refer to original report number “12U14222-6A FCC IC DTS Report”.

5.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

Digital processor on the host, APQ8060A, was replaced by APQ8064.

5.3. MODIFICATIONS

Refer to original report number “12U14222-6A FCC IC DTS Report”.

5.4. MAXIMUM OUTPUT POWER

Power was reduced for 802.11b mode to pass radiated band edge, and it was increased for
802.11n HT20 as it did pass radiated band edge with higher power. For 802.11g mode the
power did not change. For 5.8 GHz band power did not change.

The grant value of 25.48 dBm is still applicable and it is still the rated value.

The changes on output power are summarized in the table below.

2.4GHz WLAN
Frequency Range Mode Channel New Average | Output Power
(MH2z) Output Power (mW)
(dBm)

2412 - 2462 802.11b Low 16.97 49.77
High 15.95 39.36
2412 - 2462 802.11n HT20 Low 16.26 42.27
High 17.20 52.48
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5.5. DESCRIPTION OF AVAILABLE ANTENNAS

Refer to original report number “12U14222-6A FCC IC DTS Report”.

5.6. SOFTWARE AND FIRMWARE

Refer to original report number “12U14222-6A FCC IC DTS Report”.

5.7. WORST-CASE CONFIGURATION AND MODE

Refer to original report number “12U14222-6A FCC IC DTS Report”.
For this Class Il Permissive Change, an investigation was done to determine test items with

worst-case margins and re-testing was performed for those items as covered by this report.

5.8. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT
Refer to original report number “12U14222-6A FCC IC DTS Report”.

/O CABLES
Refer to original report number “12U14222-6A FCC IC DTS Report”.

TEST SETUP
Refer to original report number “12U14222-6A FCC IC DTS Report”.

SETUP DIAGRAM FOR TESTS
Refer to original report number “12U14222-6A FCC IC DTS Report”.
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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 Due Date
Preamplifier, 26.5 GHz Agilent / HP 84498 C01052 11/11/12
Antenna, Horn, 18 GHz EMCO 3115 C00943 10/06/12
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 12/30/12
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01016 02/07/13
Spectrum Analyzer, 26.5 GHz |Agilent / HP E4440A co1161 05/02/13
Power Meter Agilent / HP 437B s/n: 3125U12345 |07/25/13
Power Sensor, 18 GHz Agilent / HP 8481A s/n: 1926A27048 |07/26/13
Reject Notch Filter, 2.4 GHz Micro-Tronics - - CNR
EMI Test Receiver R&S ESHS 20 N02396 08/08/13
LISN FCC FCC-LISN-50/250 |[C00626 12/13/12
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7. ANTENNA PORT TEST RESULTS (802.11n HT20 MODE IN THE 2.4
GHz BAND)

Refer to original report number “12U14222-6A FCC IC DTS Report”; except for the following:

7.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

KDB 558074 D01 DTS Measurement Guidance V01 dated 01-18-12.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 16.450 0.5
Middle 2437 16.413 0.5
High 2462 16.550 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
@ Agilent 17:52:39 Sep 18, 2012 R T |Freg/Channel

Project: A MErl 16.45 MHz Contor F

i enter Freq
Ref 20 dBm Atten 20 dB 0.70 dB 5 41900000 GHz
#Peak
Log
10 Start Freqg
dB/ 239700000 GHz
Ofist
107
dB Stop Freg
DI 242700000 GHz

0.2
dBm CF Step

3.00000000 MHz
LyAv Auto lan

V1 52 Freq Offset
S3 FC 0.00000000 Hz

ei(f): )
ETun Signal Track
Swp on O

Center 2.412 00 GHz Span 30 MHz ‘
#Res BW 200 kHz #WVBW 620 kHz #Sweep 1 ms (601 pis)
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6 dB BANDWIDTH MID CH
#- Agilent 0317.08 Mar 14, 2012 R T

& Mkrl 16413 MHz
Ref 20 dBm Atten 20 dB .0.02 dB Center Freq
ek 2 43700000 GHz
Log
10
dB/
Offst
127

Freg/Channel

Start Freq
2.424F5000 GHz

Stop Freq
2 44935000 GHz

CF Step
2.47000000 MHz
uto

Freq Offset
0.00000000 Hz

Signal Track
On

Center 2.437 000 GHz Span 24.7 MHz
#Res BW 200 kHz VBW 620 kHz Sweep 1.067 ms 2001 pis)
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6 dB BANDWIDTH HIGH CH

- Agilent 18:59:08 Sep 18, 2012 F T |Freg/Channel

Project: 4 Mkr! 1655 MHz Conter F
Ref 20 dB Atten 20 dB 0.01 dB enter -req
5 = = 2.45200000 GHz
#Peak
Start Freq
2.44700000 GHz
Stop Freqg
247700000 GHz

CF Step
3.00000000 hMHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Center 2.462 00 GHz Span 30 MHz ‘
#HRes BW 200 kHz VBW 620 kHz #Sweep 1 ms (601 pts)
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DATE: SEPTEMBER 18, 2012

IC: 4104A-WCN3660

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2412 16.5256
Middle 2437 18.1277
High 2462 16.5936
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99% BANDWIDTH

99% BANDWIDTH LOW CH
e Agilent 16:52:34 Sep 18, 2012

R T |FrquChanneI |

Ch Freg 2412 GHz

Trig  Free

Occupied Bandwidth Averages: 100

Center Freq
241200000 GHz

Project:
Ref 20 dBm Atten 20 dB

#Samp |

o
w

Start Frag
239700000 GHz

Stop Freqg
242700000 GHz

Center 2.412 00 GHz

#Res BW 180 kHz #VBW 560 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

CF Step
3.00000000 hHz
uto hdan|

Freq Offset
0.00000000 Hz

Occ BYY % Pwr
x dB

Occupied Bandwidth
16.5256 MHz

-38.780 kHz
25.079 MHz"

Transmit Freq Error
w dB Bandwidth

99.00 %
-26.00 dB

Signal Track

On Off
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99% BANDWIDTH MID CH
He Agilent 03:53:18 Mar 14, 2012

R T |FrequhanneI |

Ch Freg
Occupied Bandwidth

2437 GHz

Trig  Free

Averages: 100

Center Freq
2.43700000 GHz

Ref 20 dBm

Atten 20 dB

#Samp

Log

Start Freq
242200000 GHz

Stop Freq
2 45200000 GHz

10

dBI» L R

Offst

12.7

dB

Center 2.437 00 GHz
#Res BW 200 kHz

VBW 620 kHz

Span 30 MHz

Sweep 2.28 ms (601 pts)

CF Step
3.00000000 MHz
Auto hdan

Freq Offset
0.00000000 Hz

Transit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
18.1277 MHz

127173 kHz
29.585 MHz"

Occ BW % Pwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off

Page 16 of 76

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701F
FAX: (510) 661-0888

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



REPORT NO: 12U14585-1
FCC ID: PPD-WCN3660

DATE: SEPTEMBER 18, 2012
IC: 4104A-WCN3660

99% BANDWIDTH HIGH CH

W Agilent 19:09:30 Sep 18, 2012

R T [ Bwiavg |

Ch Freg

Occupied Bandwidth

2.462 GHz

Trig  Free

Averages: 100

Auto

Ref 20 dBm

Atten 20 dB

#Samp

Loy

£
"

10

W
910.0 kHz
Iilan|

‘M
VEVWRBW
3.00000

Auto hdan|

dB/

Offst

107

dB

Center 2.462 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms B01 pts)

Average
100
off

Avg/VEW Type
Log-Pwer (%ideo) ¥
Auta Man|

Cn

Transmit Freq Error
 dB Bandwidth

Occupied Bandwidth

Dec BYY % Pwr
¥ dB

16.5936 MHz

-458.001 kHz
25.221 MHz*

95.00 %
-26.00 dB

Span/REwWY
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7.3. OUTPUT POWER
LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

KDB 558074 D01 DTS Measurement Guidance V01 dated 01-18-12.

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2412 24.21 30 -5.79
Middle 2437 24.79 30 -5.21
High 2462 25.15 30 -4.85
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OUTPUT POWER

OUTPUT POWER LOW CH
- Agllent 18.08.38 Sep 18,2012

Project:

R T |FrquChanneI |
Ref 23.03 dBm

& Mkrl 16,450 MHz Cortor E
Band Pur 2421 dBm enter Freq
#Peak 2.41200000 GHz
Log ig 1
10 32 Start Freqg
dB/ 2.40150000 GHz
Offst
10.7
dB Stop Freq
2.42250000 GHz

Atten 30 dB

CF Step

210000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Signal Track

#Lghv

V1 52
83 FC

eif):
FTun

Swp

On

Center 2.412 000 GHz
#Res BW 1 MHz

#YBW 3 MHz

Span 21 MHz

Off

Sweep 20 ms (601 pts)

—
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OUTPUT POWER MID CH
- Agilenf 13:42.01 Mar 15, 2012 R T |Freg/Channel

& Mk 16411 5 MHz
Ref 25 dBm Atten 30 dB Band Pwr 24.79 dBm Center Freq
sy 2 43700000 GHz

Log

10 Start Freq

dB/ 2.42650000 GHz
Offst

12.7
B Stop Freq
244750000 GHz

CF Step
2.10000000 MHz
uto

PAvyg

M1 s2
S3 FC
AL

Freq Offset
0.00000000 Hz

mif): .
FTun Signal Track
Swp On

Center 2.437 000 0 GHz Span 21 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.067 ms (2001 pts)
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OUTPUT POWER HIGH CH
- Agient 19:17:21 Sep 18, 2012 R T Marker Fctn

a Mkel 16 550 MHz
Band Pwr 2515 dBm 189'e§t Magrkerd

Ref 25 dBm Atten 30 dB
#Peak

Marker Noise

Band/Intyl
Power

M1 S2
53 FC
AA
eif):
FTun
Swp

Center 2.462 000 GHz Span 21 MHz ‘ Marker Count 4
#Hes BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

Function Off
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REPORT NO: 12U14585-1
FCC ID: PPD-WCN3660

DATE: SEPTEMBER 18, 2012

IC: 4104A-WCN3660

LIMITS

AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 12.7dB (including 12 dB pad and 0.7 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Power
(MHz) (dBm)

Low 2412 16.26
Middle 2437 16.80
High 2462 17.20
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REPORT NO: 12U14585-1
FCC ID: PPD-WCN3660

DATE: SEPTEMBER 18, 2012
IC: 4104A-WCN3660

7.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

IC RSS-210 A8.2 (b)

TEST PROCEDURE

KDB 558074 D01 DTS Measurement Guidance V01 dated 01-18-12.

RESULTS

Note:
1) For Mid Channel analyzer offset = cable loss + attenuator + 10 log (3/100 kHz) = -2.5 dB
2) For Low and High Channel, analyzer offset = cable loss + attenuator + 10 log (3/100

kHz) =-4.5 dB
Channel Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 -4.73 8 -12.73
Middle 2437 -8.35 8 -16.35
High 2462 -8.81 8 -16.81
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

POWER SPECTRAL DENSITY

PSD LOW CH
e Agilent 19:38:44 Sep 18, 2012 R T |Peak Search |

Mkr1 2.416 96 GHz ‘
Ref 15 dBm #Atten 30 dB 4.73 dBm MNext Peak
#Peak
Log
10 )
dB/ ‘ Mext Pl Right
Ofist
4.5
dB MNext Pk Left
DI

8.0
dBm

LghAv

V1 82

53 FC Flk-Pk Search
AA

e (f):

FTun tlkr ® CF

Swp

Center 2.412 00 GHz Span 25 MHz ‘ 1Nl?£e

#Res BW 100 kHz VBW 300 kHz Sweep 2.4 ms (601 pts)

‘ Min Search
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

PSD MID CH
e Agilent 13:56:10 Mar 15, 2012 R T [Freg/Channel

Mkr1 2.43199 GHz
Ref 15 dBm Atten 30 dB .35 dBm Center Freq
gl 2 43700000 GHz
#Peak

Log

10 Start Freq
dB/ 2.42700000 GHz
Offst
25

B e 4 Stop Freq
244700000 GHz

8.0
dBm CF Step

2.00000000 MHz
LgAv o

M1 s2
S3 FC

AL
mif): .
FTun Signal Track
Swp On

Freq Offset
0.00000000 Hz

Center 2.437 00 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2 ms (2001 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

PSD HIGH CH
o Agilent 19:36:10 Sep 18, 2012 F T |Freg/Channel

Mkr1 2.456 96 GHz Conter F

Ref 15 dB #Atten 30 dB 8.81 dB efier Freq

ek = || 246200000 GHz
#Peak

Start Freq

2.44950000 GHz

Stop Freqg

2.47450000 GHz

CF Step
7 250000000 hMHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Center 2.462 00 GHz Span 25 MHz ‘
#HRes BW 100 kHz VBW 300 kHz Sweep 2.4 ms (601 pts)

Page 26 of 76

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012

FCC ID: PPD-WCN3660 IC: 4104A-WCN3660
7.6. CONDUCTED SPURIOUS EMISSIONS
LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

TEST PROCEDURE

KDB 558074 D01 DTS Measurement Guidance V01 dated 01-18-12.
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

e Agilent 19:51:26 Sep 18, 2012 R T |FregiChannel

Mkr1 2.401 001 GHz Center F

] enter Freq

Ref 20.7 dBm #Atten 20 dB 13.54 dBm 5 A000nu0 G
#Peak

Start Frag

2 37500000 GHz

Stop Freq

242500000 GHz

CF Step
£.00000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Signal Track
Swp On Off

Center 2.400 000 GHz Span 50 MHz ‘
#Res BW 100 kHz VBW 300 kHz Sweep 4.8 ms 2001 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

LOW CH SPURIOUS
- Agilent 19:53:21 Sep 18, 2012 R T |Freg/Channel

kot a4 mrz | O
enter ~req

Ref 10.7 dBm #Atten 10 dB 5494 dBm_ - 20000 GHz

#Peak

Log

10 Start Freq
dB/ 30.0000000 hHz
Offst
107
dB Stop Freq
oI 26.0000000 GHz

13.2
dBm CF Step
255700000 GHz

LgAv

Vi S2jo
S3 FC
AA

Freq Offset
0.00000000 Hz

aif): i . .
ETun Signal Track
Swp On Off

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 2.482 s 2001 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE
A Agilent 11:23:36 Mar 15, 2012 R T [PeakSearch |

Mkr1 2.441 99 GHz ‘
Ref 20 dBm Atten 20 dB 6.75 dBm Mexwt Pagk
#Peak
Log
10 )
dB/ ‘ MNext Pk Right
Offst " "
12.7
dB Next Pk Left

‘ Min Search

LgAv

M1 S2

Fl-Fk Search
FTun Wikr © CF
Swp
Center 2.437 00 GHz Span 20 MHz ‘ 1Nl?£e
#Res BW 100 kHz #VBW 300 kHz Sweep 2 ms (2001 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

MID CH SPURIOUS
e Agilent 11:45:29 Mar 15, 2012 R T |FregfChannel

Mkr1 7.315 GHz
Ref 20 dBm Atten 20 dB -38.33 dBm Center Freq
#Peak 13.0150000 GHz

Log

10 Start Freq
dB/ 30.0000000 MHz
Offst
12.7
B Stop Freq
DI 260000000 GHz
3.2
dBm CF Step
2 59700000 GHz
LgAv Suto Mar]

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #WBW 300 kHz Sweep 2.482 s (2001 pts)

Mater Trace X Pois Amplitude
1 (4] 7215 GHz -32.32 dBm

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
s Agilent 196730 Sep 18, 2012 R T [Freq/Channel |

Mir1 2.480 701 GHz Contor F

R enter Fred
Ref 20 dBm #Atten 26 dB 1358 dBm_ | 5 seven000 Gz
#Peak
Log
10 _ Start Frag
dB/ 2 45850000 GHz
Offst
107
B il Stop Freq
" 250850000 GHz

13.2
dBm CF Step

5.00000000 tHz
Lyav Auto tulan|

v1 52 Freq Offset
53 FC 0.00000000 Hz
AR

eif): )
FTun Signal Track
Swp On Off

Center 2.483 500 GHz Span 50 MHz ‘
#Res BW 100 kHz VBW 300 kHz Sweep 4.8 ms 2001 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

HIGH CH SPURIOUS
- Agilent 20:00:40 Sep 18, 2012 R T |Freg/Channel

kot 499 mrz | T
enter ~req

Ref 10 dBm #Atten 12 dB S7.33dBm I - 520000 GHz

#Peak

Log

10 Start Freq
dB/ 30.0000000 hHz
Offst
107
dB Stop Freq
oI 26.0000000 GHz

13.2
dBm CF Step
255700000 GHz

LgAv

V1 82
83 FC
AA

Freq Offset
sel|| 0.00000000 Hz

aif): .
ETun Signal Track
Swp On Off

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 2.482 s 2001 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3m (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.

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. TXABOVE 1 GHz FOR 802.11b 1TX MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
3¢ Agilent 11:25:43 Sep 6, 2012 R T |Freg/Channel

Project: Mkr1 2.390 00 GHz

Center Freq
332333 4B Awan d db 7036 4B 5 25000000 GHz

Loy

10 ‘ Start Freg
dB/ 231000000 GHz
Offst

6 1

dB Stop Freq
DI 239000000 GHz

740
dBy CF Step

8.00000000 MHz
L Auto Man|

S1 V2 Freq Offset
=3 FC 0.00000000 Hz

;Qun Signal Track
On Off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14585-1
FCC ID: PPD-WCN3660

DATE: SEPTEMBER 18, 2012
IC: 4104A-WCN3660

LOW CHANNEL RESTRICTED, AVG, HORIZ

e Agilent 11:26:29 Sep b, 2012

R T

Freg/Channel

Project:
Ref 103 dBpY

#Atten 0 dB

Mkr1 2.390 00 GHz
52.57 dBpv

Center Freq

#Peak
Log

10
dB/

Ofist
6

dB
DI

2358000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

54.0
dBpv

1

Lo

CF Step
8.00000000 MHz
Auto hdan

21 W2

S

Start 2.310 00 GHz
#Res BW 1 MHz

#WBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
s Agilent 11.18:35 SepB, 2012 R T [Freq/Channel |

Project: Mkr1 2.390 00 GHz Centor F
enter Fred

Ref 103 dBpY #Atten 0 dB 70.14 dBpv 5 2000000 GHz

#Peak

Log

10 Start Freqg

dB/ 231000000 GHz

Ofist

6

B 3 Stop Freq

DI 239000000 GHz

74.0
dBy CF Step

8.00000000 MHz
Lo Auto tulan|

51 vz Freq Offset
s3 FC 0.00000000 Hz

;Qun Signal Track
Swip On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14585-1
FCC ID: PPD-WCN3660

DATE: SEPTEMBER 18, 2012
IC: 4104A-WCN3660

LOW CHANNEL RESTRICTED, AVG, VERT

e Agilent 11:19:26 Sep kb, 2012

R T

Freg/Channel

Project:
Ref 103 dBpY

#Atten 0 dB

Mkr1 2.390 00 GHz
51.68 dBv

Center Freq

#Peak
Log

10
dB/

Ofist
6

dB
DI

2358000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

54.0
dBpv

1

Lo

CF Step

8.00000000 MHz
Auto hdan

21 W2

S

Start 2.310 00 GHz
#Res BW 1 MHz

#WBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
% Agilent 14.17:59 SepB, 2012 R T [Freq/Channel |

Project: Mkr1 2.483 555 0 GHz Centor F
enter Fred

Ref 103.2 dBpv #Atten 0 dB 70.71 dBpv 5 45175000 GHz

#Peak

Log

10 Start Freqg

dB/ 2.48350000 GHz

Ofist

6.23

dB Stop Freq

DI 250000000 GHz

740
4B CF Step

1.B5000000 hHz
Lo Auto tulan|

51 vz Freq Offset
s3 FC 0.00000000 Hz

;Qun Signal Track
Swip On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

HIGH CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 14:18:54 Sep B, 2012 R T |Freg/Channel

Project: Mkr1 2.483 500 0 GHz Conter F
enter ~req

Ref 103.2 dBpv #Atten 0 dB 50.25 dBpY 5 45175000 GHz

#Peak

Log

10 Start Freq
dB/ 2.43350000 GHz
Offst
6.23
dB Stop Freq
oI 2.50000000 GHz

54.0

dBpv CF Step
1.65000000 MHz

Lo uto an|

S1 N2 Freq Offset

0.00000000 Hz

Signal Track
S On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
s Agilent 18:0058 Sep 17,2012 R T [Freq/Channel |

Project: Mkr1 2.483 500 0 GHz

Ref 103.2 dBy #Atten 0 dB 70.82 dBy Center Freq
2.49175000 GHz

#FPeak

Log

10 Start Freq

dB/ 248350000 GHz

Offst

6.23 1

dB Stop Freqg

DI TIW;W\M 2.50000000 GHz

74.0
dBpY CF Step

1.65000000 MHz
Lgdw Auto Ilan|

51 V2 Freq Offset
000000000 Hz

Signal Track
Swep On Off

Start 2,483 5000 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

HIGH CHANNEL RESTRICTED, AVG, VERT

e Agilent 18:01:21 Sep 17, 2012 R T |Frea/Channel
Project: Mkr1 2.483 500 0 GHz
Ref 103.2 dBpv #Atten 0 dB 50.47 dBpY Center Freq
#F eak 249175000 GHz
Log

10 Start Freq
dB/ 2.48350000 GHz
Offst
6.23
dB Stop Freq
DI 2.50000000 GHz

54.0

dBpY CF Step
165000000 MHz

LoAv uto Ma

51 W2

Freq Offset
53 FC

0.00000000 Hz

F%n Signal Track

Swp On

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14585-1
FCC ID: PPD-WCN3660

DATE: SEPTEMBER 18, 2012

IC: 4104A-WCN3660

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Test Engr: Oliver Su

Date: 09/17/12

Project #: 12014585

Company: Qualcomm

Test Target: FCC 15.247

Mode Oper: 11b, 2.4GHz, Tx Continuously with Antenna

f Measurement Frequency Amp  Preamp Gain

Dist  Distance to Antenna D Corr Distance Correct to 3 meters

Read Analyzer Reading Avg Average Field Strength @ 3 m
AF Antenna Factor Peak  Calculated Peak Field Strength
CL Cable Loss HPF  High Pass Filter

Average Field Strength Limit

Peak Field Strength Limit
Margin vs. Average Limit

Margin vs. Peak Limit

f Dist i Read Amp :D Corr; Fltr | Corr. { Limit
GHz (m) i dBuV dB dB dBuV/m; dBuV/m

Margin
dB

Ant. Pol.
V/H

Ant.High
cm

Table Angle
Degree

11b Mid Ch (2437MHz)

4.874 . 37.7 . . . 42.0 74.0

-32.0

298.8

4.874 . 25.1 . . . . . 29.4 54.0

-24.6

298.8

4.874 . 36.6 . . . . . 40.9 74.0

-33.1

45.2

4.874 . 24.5 . . . . . 28.8 54.0

-25.2

45.2

7.311 . 43.6 . . . . . 52.4 74.0

-21.6

238.1

7.311 . 29.8 . . . . . 38.6 54.0

-15.4

238.1

7.311 . 37.7 . . . . . 46.5 74.0

-27.5

261.5

7.311 . 25.0 . . . . . 33.8 54.0

-20.3

261.5

12.185 . 35.3 . . . . . 50.4 74.0

-23.6

54.3

12.185 . 22.7 . . . . . 37.7 54.0

-16.3

54.3

12.185 . 35.2 . . . . . 50.3 74.0

-23.7

12.185 . 22.7 . . . . . 37.8 54.0

-16.2

ITITKKITIIKIKITITIKIK

>i0i> o[> vi>ivi>ivi>iT

Rev.4.1.2.7
Note: No other emissions were detected above the system noise floor.

Note: Refer to original report number “12U14222-6A FCC IC DTS Report” for low and high

channel.
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

8.2.2. TX ABOVE 1 GHz FOR 802.11g 1TX MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 15:48:55 Sep 6, 2012 F T |Freg/Channel

Project: Mkr1 2.390 00 GHz Conter
efner Fred
Ref 103 dBpY #Atten 0 dB #1.30 dBpY 2 JR000000 GHz
#Peak
Start Freq
2.31000000 GHz
1
Stop Freq
2.39000000 GHz

CF Step
5.00000000 hWHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#HRes BW 1 MHz #WVBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

LOW CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 15:50:06 Sep B, 2012 R T |Freg/Channel

Project: Mkr1 2.390 00 GHz Conter F
enter ~req

Ref 103 dBpY #Atten 0 dB 53.35 dBpv 5 25000000 GHz

#Peak

Log

10 Start Freq
dB/ 2.31000000 GHz
Offst
6

dB Stop Freq
2.36000000 GHz

DI
54.0
dBpv CF Step

5.00000000 MHz

Lo At o an|

S1 N2 Freq Offset

0.00000000 Hz

Signal Track
S On Off

Start 2.310 00 GHz Stop 2.300 00 GHz ‘
#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
% Agilent 155604 SepB, 2012 R T [Freq/Channel |

Project: Mkr1 2.390 00 GHz Centor F
enter Freq

23;;33 L= il LL 67.50 4B 5 35000000 GHz

Log

10 Start Freq

dB/ 231000000 GHz

Offst

6

dB L Stop Freq

DI ‘ 2.39000000 GHz

74.0
dBy CF Step

8.00000000 MHz
Lo Auto tulan|

51 vz Freq Offset
s3 FC 0.00000000 Hz

;Qun Signal Track
Swip On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

LOW CHANNEL RESTRICTED, AVG, VERT
- Agilent 15:58:68 Sep B, 2012 R T |Freg/Channel

Project: Mkr1 2.390 00 GHz Conter F
enter ~req

Ref 103 dBpY #Atten 0 dB 48.91 dBpv 5 25000000 GHz

#Peak

Log

10 Start Freq
dB/ 2.31000000 GHz
Offst
6

dB Stop Freq
2.36000000 GHz

DI
54.0
dBpv CF Step

x| 9.00000000 MHz

Lo At o an|

S1 N2 Freq Offset

0.00000000 Hz

Signal Track
S On Off

Start 2.310 00 GHz Stop 2.300 00 GHz ‘
#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 14:45:57 SepB, 2012 R T [Freq/Channel |

Project: Mkr1 2.483 610 0 GHz Centor F
enter Fred

Ref 103.2 dBpv #Atten 0 dB 71.53 dBpv 5 45175000 GHz

#Peak

Log

10 Start Freqg

dB/ 2.48350000 GHz

Ofist

623 :

B ¥ Stop Freq

DI 250000000 GHz

74.0
dBy CF Step

1.B5000000 hHz
Lo Auto tulan|

51 vz Freq Offset
s3 FC 0.00000000 Hz

;Qun Signal Track
Swip On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

HIGH CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 14:46:35 Sep B, 2012 R T |Freg/Channel

Project: Mkr1 2.483 500 0 GHz Conter F
enter ~req

Ref 103.2 dBpv #Atten 0 dB 48.82 dBpY 5 45175000 GHz

#Peak

Log

10 Start Freq
dB/ 2.43350000 GHz
Offst
6.23
dB Stop Freq
oI 2.50000000 GHz

54.0

dBpv CF Step
1.65000000 MHz

Lo uto an|

S1 N2 Freq Offset

0.00000000 Hz

Signal Track
S On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
% Agilent 145355 SepB, 2012 R T [Freq/Channel |

Project: Mkr1 2.483 527 5 GHz Centor F

Ref 103.2 dBy #Atten 0 dB 69.58 dBuv enter -req
. : = B 1| 249175000 GHz

#Feak

Log

10 Start Freq

dB/ 2.43350000 GHz

Offst

6.23

dB ? Stop Freq

DI 2,50000000 GHz

74.0
4By CF Step

1.B5000000 hHz
Lo Auto tulan|

51 vz Freq Offset
s3 FC 0.00000000 Hz

;Qun Signal Track
Swip On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

Page 50 of 76

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent 14:54:33 Sep b, 2012 R T |FregfChannel

Project: Mkr1 2.483 500 0 GHz Conter F
enter ~req

Ref 103.2 dBpv #Atten 0 dB 47.26 dBpY 5 45175000 GHz

#Peak

Log

10 Start Freq
dB/ 2.43350000 GHz
Offst
6.23
dB Stop Freq
oI 2.50000000 GHz

54.0

dBpv CF Step
1.65000000 MHz

Lo uto an|

S1 N2 Freq Offset

0.00000000 Hz

Signal Track
S On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

HARMONICS AND SPURIOUS EMISSIONS

Refer to original report number “12U14222-6A FCC IC DTS Report”.
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

8.2.3. TXABOVE 1 GHz FOR 802.11n HT20 1TX MODE IN THE 2.4 GHz
BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 17:19:49 Sep B, 2012 R T |FregiChannel

Project: Mkr1 2.390 00 GHz Contor F
enter Freq

Ref 103 dBp #htten 0 dB 71.40 dByy

Poak [ en B 1| 2 35000000 GH:z

Log

10 Start Freq

dB/ 231000000 GHz

Offst

ﬁ 1

dB Stop Freg

DI 239000000 GHz

74.0
dBpv CF Ste ]
8.00000000 MHz

[ At o Ilan|

S1 V2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14585-1
FCC ID: PPD-WCN3660

DATE: SEPTEMBER 18, 2012
IC: 4104A-WCN3660

LOW CHANNEL RESTRICTED, AVG, HORIZ

e Agilent 17:20035 Sep b, 2012

R T

Freg/Channel

Project:
Ref 103 dBpY

#Atten 0 dB

Mkr1 2.390 00 GHz
52.71 dBpY

Center Freq

#Peak
Log

10
dB/

Ofist
6

dB
DI

2358000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

54.0
dBpv

1

Lo

CF Step
8.00000000 MHz
Auto hdan

21 W2

S

Start 2.310 00 GHz
#Res BW 1 MHz

#WBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
% Agilent 17.25:29 SepB, 2012 R T [Freq/Channel |

Project: Mkr1 2.390 00 GHz Centor F
enter Fred

Ref 103 dBpY #Atten 0 dB 69.03 dBpv 5 2000000 GHz

#Peak

Log

10 Start Freqg

dB/ 231000000 GHz

Ofist

6

dB T Stop Freq

DI 239000000 GHz

74.0
dBy CF Step

8.00000000 MHz
Lo Auto tulan|

51 vz Freq Offset
s3 FC 0.00000000 Hz

;Qun Signal Track
Swip On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

LOW CHANNEL RESTRICTED, AVG, VERT
- Agilent 17:26:21 SepB, 2012 R T |Freg/Channel

Project: Mkr1 2.390 00 GHz Conter F
enter ~req

Ref 103 dBpY #Atten 0 dB 50.41 dBpY 5 25000000 GHz

#Peak

Log

10 Start Freq
dB/ 2.31000000 GHz
Offst
6

dB Stop Freq
2.36000000 GHz

DI
54.0
dBpv i CF Step

5.00000000 MHz

Lo At o an|

S1 N2 Freq Offset

0.00000000 Hz

Signal Track
S On Off

Start 2.310 00 GHz Stop 2.300 00 GHz ‘
#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
s Agilent 16:42:55 SepB, 2012 R T [Freq/Channel |

Project: Mkr1 2.483 500 0 GHz Centor F
enter Fred

Ref 103.2 dBpv #Atten 0 dB 72.59 dBpv 5 45175000 GHz

#Peak

Log

10 Start Freqg

dB/ 2.48350000 GHz

Ofist

6.23

dB Stop Freq

DI 250000000 GHz

7.0
4B Mg, CF Step

1.B5000000 hHz
Lo Auto tulan|

51 vz Freq Offset
s3 FC 0.00000000 Hz

;Qun Signal Track
Swip On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

HIGH CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 16:43:30 Sep B, 2012 R T |Freg/Channel

Project: Mkr1 2.483 500 0 GHz Conter F
enter ~req

Ref 103.2 dBpv #Atten 0 dB 51.60 dBpY 5 45175000 GHz

#Peak

Log

10 Start Freq
dB/ 2.43350000 GHz
Offst
6.23
dB Stop Freq
oI 2.50000000 GHz

54.0

dBpv CF Step
1.65000000 MHz

Lo uto an|

S1 N2 Freq Offset

0.00000000 Hz

Signal Track
S On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
% Agilent 16:47.25 SepB, 2012 R T [Freq/Channel |

Project: Mkr1 2.483 555 0 GHz Centor F

Ref 103.2 dBy #Atten 0 dB 73.73 dBuv enter -req
. : = B 1| 249175000 GHz

#Feak

Log

10 Start Freq

dB/ 2.43350000 GHz

offst |

623 }

dB Stop Freq

DI 2,50000000 GHz

74.0
dBy CF Step

1.B5000000 hHz
Lo Auto tulan|

51 vz Freq Offset
s3 FC 0.00000000 Hz

;Qun Signal Track
Swip On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

HIGH CHANNEL RESTRICTED, AVG, VERT
- Agilent 16:50:13 Sep B, 2012 R T |Freg/Channel

Project: Mkr1 2.483 500 0 GHz Conter F
enter ~req

Ref 103.2 dBpv #Atten 0 dB 52.88 dBY 5 45175000 GHz

#Peak

Log

10 Start Freq
dB/ 2.43350000 GHz
Offst
6.23
dB Stop Freq
oI 2.50000000 GHz

54.0

dBpv CF Step
1.65000000 MHz

Lo uto an|

S1 N2 Freq Offset

0.00000000 Hz

Signal Track
S On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

HARMONICS AND SPURIOUS EMISSIONS

Refer to original report number “12U14222-6A FCC IC DTS Report”.

Page 61 of 76

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

8.2.4. TX ABOVE 1 GHz FOR 802.11a MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

Refer to original report number “12U14222-6A FCC IC DTS Report”.
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REPORT NO: 12U14585-1
FCC ID: PPD-WCN3660

DATE: SEPTEMBER 18, 2012

IC: 4104A-WCN3660

8.2.5. TX ABOVE 1 GHz FOR 802.11n HT20 MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:

Project #:
Company:

EUT:

Test Target:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m A Chamber

Dennis Huang, Oliver Su

5/24/2012 - 5/25/2012, 9/6/2012

12014222

Qualcomm Atheros

FCC 15.205

802.11n HT20 Mode, MTP PCB SN:016-2-450001, RF Module: N10G84TRF

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading
Antenna Factor
Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

Distance Correct to 3 meters
Average Field Strength @ 3 m
Calculated Peak Field Strength

High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Dist |
i dBuv

(m)

Read

Amp
dB

D Corr; Fltr
dB

Corr.
dBuV/m

Limit
dBuV/m

Margin} Ant. Pol.
dB V/H

Ant.High
cm

Table Angle
Degree

Low Channel - 5745MHz

11.490

38.4

53.1

74.0

-20.9

256.0

11.490

33.1

47.9

54.0

-6.1

256.0

11.490

34.9

49.6

74.0

244

119.7

11.490

26.6

413

54.0

-12.7

119.7

Mid Chan

85MHz

11.570

39.1 38.9

-35.5

54.0

11.570

33.8 38.9

-35.5

48.7

11.570

35.1 38.9

-35.5

50.0

11.570

24.7 38.9

-35.5

39.6

High Channel - 5.

825MH

11.650

375 39.0

10.7

-35.5

51.7

11.650

24.4 39.0

10.7

-35.5

38.5

11.650

36.5 39.0

10.7

-35.5

50.7

11.650

29.0 39.0

10.7

-35.5

43.2

Rev.4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

8.2.6. TX ABOVE 1 GHz FOR 802.11n HT40 MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

Refer to original report number “12U14222-6A FCC IC DTS Report”.
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL Fremont, 5m Chamker A 6 Sep 26812 20:39:25

29

iRQdiated Emizsions

| | oo {|Project No:12U14585
g6 : ! [ JC1Hient Nome:Qualcomm

| | b {Mode ! / Device:WCN3660

| | b HConfig / Other:Tx ot Worst Case
7R Tesat By:0liver Su

S1|

Y|

4a

34

a
)
c
v}
N
-
[s]
T
£
Py
=
3
o
e

To@
Freguency [MH=z]

Ronge [Mhz] Det RBUCHz] UBWCHz]  Sweep Label Ronge [MHz] RBUCHz] UBWCHz]  Sweep
| :38-1084 FK 120k I futo/Coupled  Horizont

ile: T 3A-18HAWN 11n HT 28 2462MHz RF=17 DAT
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

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

VERTICAL PLOT
UL Fremont, 5m Chamber A 6 Sep zZB12 28 39.:25
: : i o %Radiated Emissions
| | P {|Project No:12U14385
84 : : H ; SCHent Nome: Qualcomm
| | : | HMode! / Device:WCN3660

| | : | HConfig / Dther:Tx ot Worst Case
70 j : : : Test By:Oliver Su

2¢

6l

54

46

36

[s}
O
L
C
[}
=
S
T
>
3
o
o

09
Frequency [MH=z

Ronge [MHz] Det  RBUCHz] UBWCHz]  Sweep Lakel Renge [MHz] Det  RBWCHz] VEWCHz]
| :38-10Ed P 1208k I Auto/Coupled  Horizont.

File: Tx 38-10BEM 11n HT 28 2462MHz RF=17.DAT
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

HORIZONTAL AND VERTICAL DATA

Project No:12U14585

Client Name:Qualcomm

Model / Device:WCN3660

Config / Other:Tx at Worst Case (11n HT20, 2462MHz)
Test By:Oliver Su

Horizontal
30-
1000MHz

25MHz-
1GHz T243 CFR 47
ChmbrA | Sunol Part 15
Test Meter Amplified [Bilog. TXT Class B
Frequency| Reading | Detector | .TX (dB) (dB) 3m Polarity
48.2214 55.31 PK -27.3 8.8 40 Horz
101.7226 | 50.96 PK -26.9 10.7 Horz
243,811 52.15 PK -26 11.5 46 Horz
304.8721 | 52.21 PK -25.8 13.3 46 Horz
365.7394 47.6 PK -25.5 15.2 46 . Horz
426.8006 | 45.68 PK -25.4 16.4 46 Horz

Vertical 30
- 1000MHz

25MHz-
1GHz T243 CFR 47
ChmbrA | Sunol Part 15
Test Meter Amplified|Bilog. TXT Class B
Frequency| Reading | Detector | .TX (dB) (dB) 3m Margin Polarity
31.3504 40.92 QP -27.5 20.2 40 -6.38 Vert
47.8337 54.45 PK -27.3 9 40 -3.85 Vert
107.3441 | 52.82 PK -26.8 12.1 -5.38 Vert
236.0572 | 46.53 PK -26 11.2 46 -14.27 Vert
426.9944 | 39.51 PK -25.4 16.4 46 -15.49 Vert
480.8833 | 38.75 PK -25 17.3 46 -14.95 Vert

PK - Peak detector
QP - Quasi-Peak detector
Av - Average detector
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 ) 5

Decreases with the loganthm of the frequency.

TEST PROCEDURE

ANSI C63.4
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

LINE 1 AND LINE 2 RESULTS

6 WORST EMISSIONS

Project No:12U14585

Client Name:Qualcomm
Model/Device:WCN3660, w/new processor
Test Volt/Freq:120V 60Hz

Test By:Oliver Su

Line-L1.15
30MHz
CFR 47 CFR 47
T24IL |LCCables Part 15 Part 15
Test Meter L1.TXT | 1&3.TXT Class B Class B
Frequency | Reading | Detector (dB) (dB) |dB(uVolts) QP Margin Avg Margin
0.1545 60.66 PK 0.1 0 60.76 65.8 -5.04 - -
0.1545 44.49 Av 0.1 0 44.59 - - 55.8 -11.21
0.186 57.31 PK 0.1 0 57.41 64.2 -6.79 - -
0.186 49.95 Av 0.1 0 50.05 - - 54.2 -4.15
0.2175 46.46 PK 0.1 0 46.56 62.9 -16.34 - -
0.2175 28 Av 0.1 0 28.1 - - 52.9 -24.8
12.507 32.08 PK 0.2 0.2 32.48 60 -27.52 - -
12.507 28.76 Av 0.2 0.2 29.16 - - 50 -20.84
28.518 49.1 PK 0.5 0.3 49.9 60 -10.1 - -
28.518 45.79 Av 0.5 0.3 46.59 - - 50 -3.41
29.0175 48.97 PK 0.5 0.3 49.77 60 -10.23 - -
29.0175 41.56 Av 0.5 0.3 42.36 - - 50 -7.64
Line-12 .15
30MHz
0.186 57.08 PK 0.1 0 57.18 64.2 -7.02 - -
0.186 52.83 Av 0.1 0 52.93 - - 54.2 -1.27
0.2175 45.41 PK 0.1 0 45,51 62.9 -17.39 - -
0.2175 29.65 Av 0.1 0 29.75 - - 52.9 -23.15
0.249 44.54 PK 0.1 0 44.64 61.8 -17.16 - -
0.249 37.27 Av 0.1 0 37.37 - - 51.8 -14.43
10.7565 28.81 PK 0.2 0.2 29.21 60 -30.79 - -
10.7565 25.75 Av 0.2 0.2 26.15 - - 50 -23.85
28.77 46.29 PK 0.5 0.3 47.09 60 -12.91 - -
28.77 40.18 Av 0.5 0.3 40.98 - - 50 -9.02
29.5215 47.04 PK 0.5 0.3 47.84 60 -12.16 - -
29.5215 41.11 Av 0.5 0.3 41.91 - - 50 -8.09

PK - Peak detector
Av - Average detector

Page 69 of 76

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

LINE 1 RESULTS

UL Fremont, CA CE Rcom 7 Sep 2812 1d:35:37
: P I Conducted RFI Uoltoge

Project Mo: 12014385

Client Nome:Qualcomm

Mode |l /Device:WCN3EEH, w/new praocessor
Test Uolt/Freg: 128V BEHz

Test By:0liver Su

Line-L1 dBulUalts)

vl

Freguency [MH=]

Ronge [MHz] Det RBUCHz] UBWCHz]  Swesp Lakel Ronge [MHz] Det  RBUCHZz UBWCHz]  Sweep Labal
I:.15-38 PK/A 18k n/a Aefd Bk Line-L

File: Project Nal214585 Client Momslualcomm ModelDevicellCNIEEE wnew processor Test ValtFreqi2BU 6BHz Test Buliver Su 7 Sep 2612 18 35 37.DAT
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REPORT NO: 12U14585-1
FCC ID: PPD-WCN3660

DATE: SEPTEMBER 18, 2012

IC: 4104A-WCN3660

LINE 2 RESULTS

7 Sep 2812

18:35:37

Line-L2 dBtulUaltsl

UL Fremont,

CA CE Room

e it pate b s gegpenn b b L L

Project Mo 12U14585
Client MNome:Qualcomm

Test By:Oliver Su

Conducted RFI Uoltage

Mode | /Device  WCN3BEE,
Test Uolt/Freq: 128U BBHz

wANew pr‘oceaaor

| Wﬂl”'\" »

-

Frequemncy [MH=]

‘w'@

Renge [HHz]
101538

Det  RBUCHz] VBMWCHz]  Sweep
te/4.5kHz

PEAA

10k

n'o

Lakel
Line-L1

Ronge [MHz]
2:.15-3 PEA 18k n/a

Det  REUCHzI UBWCHZ]  Sweep

Lakel

RETEN- Line-L2

File: Project Mal2U14585 Client NomeQuolcomn ModelDevicellCN3BEHA wne:

w processor Test Us|tFreq|38U 68Hz Test Byllliver Su 7 Sep

2812 18 35 37.DAT
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REPORT NO: 12U14585-1 DATE: SEPTEMBER 18, 2012
FCC ID: PPD-WCN3660 IC: 4104A-WCN3660

10. MAXIMUM PERMISSIBLE EXPOSURE

Refer to original report number “12U14222-6A FCC IC DTS Report”.
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