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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: QUALCOMM ATHEROS, INC
1700 TECHNOLOGY DRIVE
SAN JOSE, CA 95100

EUT DESCRIPTION: 2x2 802.11a/b/g/n +BT Module (SiP)
MODEL.: QCAB234
SERIAL NUMBER: 75720088
DATE TESTED: July 5 - July 14, 2013
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

UL Verification Services Inc. 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 Verification Services Inc. 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 Verification Services Inc. and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by UL
Verification Services Inc. 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 Verification Services Inc. By: Tested By:
TIM LEE CHRIS XIONG
WISE PROGRAM MANAGER EMC ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2009, 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 Verification Services Inc. 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 494 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 2x2 802.11a/b/g/n +BT Module (SiP).

Three board variants are provided, no filter version, 3G filter version and LTE filter version.

Test was done to worst case among the three boards.

The radio module is manufactured by Qualcomm Atheros, Inc.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequenc Power Power Total Total
Ran qe (MH);) Mode Chain O Chain 1 power power
. (dBm) (dBm) (dBm) (mW)
2422 - 2452 802.11n HT40 CDD 2TX 25.21 24.17 27.73 503.11
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The declared antenna gain is 2dBi, this antenna gain was used for conducted
spurious/band-edge calculations.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was ART2-GUI version 2.3, CART version 4.4.

5.5. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

This report adds 2.4GHz 11n HT40 mode.

5.6. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Z orientation was worst-case orientation; therefore, all final radiated testing
was performed with the EUT in Z orientation.

A baseline scan was performed on various data rate modes, it was found that when Peak
detector was used for the test item the highest data rate was worst-case, and when the AVG
detector was chosen for a certain test item the lowest data rate was worst-case, and since
the items with AVG detector had lower margin and they were more critical, lowest data rates,
as follows, were selected for performing the final measurements:

802.11n HT40mode: MCSO

Three board variants are provided, no filter version, 3G filter version and LTE filter version.
Test was done to worst case among the three boards.

Protocol used for spurious and harmonics was conducted measurements + cabinet radiated
emissions with 50 ohm load.
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5.7.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer |Model Serial Number FCCID

Laptop Lenovo T410 Thinkpad R8-V8D7611/03 |DoC
SD Card Express Adapter [Bplus EC230 1100319 N/A
/O CABLES

Cable (Port # of identical |Connector ([Cable Type |Cable Remarks
No ports Type Length (m)

1 AC 1 AC Adapter [Un-Shielded |1m NA

2 DC 1 DC Un-Shielded |1.5m NA

3 AC 1 AC Adapter |Un-Shielded |1m NA
TEST SETUP

The EUT is installed in a host laptop computer during the tests. Test software exercised the

radio card.
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SETUP DIAGRAM FOR TESTS

——————

EXT. Board

AC Adapter

AC Adapter

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

T number

Spectrum Analyzer, 44 GHz Agilent E4446A |T-85 4/1/2013 |4/1/2014
Spectrum Analyzer, 26.5 GHz Agilent E4440A |T-199 2/26/2013 |2/26/2014
Antenna, Horn, 18 GHz ETS 3117 T136 2/21/2013 |2/21/2014
Horn Antenna, 1-18GHz ETS Lindgren [3117 T345 2/19/2013 |2/19/2014
Preamplifier, 26.5 GHz Agilent 8449B T-34 10/19/2012(10/19/2013
P-Series single channel Power Meter |Agilent N1911A |T-227 10/12/2012{10/12/2013
Peak / Average Power Sensor Agilent E9327A |T-228 10/11/2012(10/11/2013
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7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.1.1. ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period |DutyCycle| Duty Duty Cycle 1/T
B X Cycle |[Correction Factor|Minimum VBW
(msec) (msec) (linear) (%) (dB) (kHz)
802.11n HT40 0.1276 0.1844 0.692 69.2% 1.60 7.837

7.1.2. MEASUREMENT METHOD FOR POWER AND PPSD

The Duty Cycle is less than 98% and consistent therefore KDB 789033 Method SA-2 is

used.

7.1.3. MEASUREMENT METHOD FOR AVERAGE SPURIOUS EMISSIONS
ABOVE 1 GHz

The Duty Cycle is less than 98% and consistent, KDB 789033 Method AD with Power RMS
Averaging and duty cycle correction is used.
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7.1.4. DUTY CYCLE PLOTS

802.11n HT40 MODE, 2.4GHz DUTY CYCLE

v Agilent 19:59:17 Jul 8, 2013 kT |Freg/Channel
A Mkr2  184.4 ps Contor F
enter Freq
Ref 30 dBm Atten 30 dB 1.05 dB
#Pazk | | | | | | | | 242200000 GHz
LOg ! & ! ! '_3 O | | J
10 Start Freg
dB/ 242200000 GHz
Offst
108
dB Stop Freq
242200000 GHz
CF Step
. 8.00000000 MHz
EPAvy At flan|
Center 2.422 000 GHz Span 0 Hz F Offset
Res BW 8 MHz EVBW S0 MHz  Sweep 400 ps (1001 pts) I R
Maker Trace Type X Az Amplitude )
1R (4] Time 20 ps 1184 dBm
14 1 Time 127 6 p= 051 dB H
2R (4] Time 20 ps 1184 dBm Slgnal TraCk
Zh (1) Time 184.4 s 105 dB On Off
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8. ANTENNA PORT TEST RESULTS
8.1. 802.11n HT40 MODE IN THE 2.4 GHz BAND

8.1.1. 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

The transmitter output is connected to a spectrum analyzer with the RBW set between 1%
and 5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS

Channel|Frequency] 6dB BW | 6 dB BW [Minimum
Chain 0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Low 2422 36.465 36.465 0.5
Mid 2437 36.520 36.520 0.5
High 2452 36.465 36.465 0.5
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6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH
e Agilent 21:09:49 Jul 5, 2013 R T |Freg/Channel

4 Mkr1 36.465 MHz Certer F

Rel 20 dBm Atten 20 dB 0.84 dB erier Freq
#Peak 2.42200000 GHz
Log

10 Stant Freq
day 1 Ll 239450000 GHz
Offst ' 3

10.8

dB Stap Freq
ol 2.44950000 GHz

1.2
dBm CF Step

550000000 MHz
#PAvg Auto Man

V1 52 Freq Cliset
S3 FC 0.00000000 Hz
AA|

al):
F'TIUH Signal Track
On cf

Swp

Center 2.422 000 GHz Span 55 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 5.267 ms (1001 pts)

6 dB BANDWIDTH Chain 0 MID CH
e Agllent 23:23:15 Jul 5, 2013 R T [Freq/Channel |

A Mki1 36.520 MHz Certer F

Rel 20 dBm Atten 20 dB -1.95 dB erier rreq
#Peak 243700000 GHz
Log

10 Start Freq
da/ i e I 2.40950000 GHz
Ofist

10.8

dB Stop Freqg
ol 246450000 GHz

1.1
dBm CF Step

550000000 MHz
#PAvg Auto Man

w1 s2 Freq Cliset
S3 FC 0.00000000 Hz
AA|

a(i): .
ETun Signal Track
On Cif

Swp

Center 2.437 000 GHz Span 55 MHz ‘
#Res BW 100 kHz #VBW 300 kHz  Sweep 5.267 ms (1001 pts)
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6 dB BANDWIDTH Chain 0 HIGH CH
e Agilent 21:21:10 Jul 5, 2013 R T |Freg/Channel

A Mki1 36.465 MHz Certer F

erter Freq
Rel 20 dB Atten 20 dB 0.52 dB
ek [ en 2.45200000 GHz
Log
10 Start Freq
dB/ :Ln" o _.1 242450000 GHz
Ofist i
10.8
dB Stap Freq
ol 2.47950000 GHz

1.2

dBm CF Step
550000000 MHz

#PAvg Auto Man

V1 52 Freq Cifset

S3 FC 0.00000000 Hz

AA

al): ]

ETun Signal Track

Swp On Cif

Center 2.452 000 GHz Span 55 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 5.267 ms (1001 pts)

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH
i Agilent 21:24:56 Jul 5, 2013 R T |Freg/Channel

A Mki1 36465 MHz Cerler E

erter Freq

Rei 20 dBm Atten 20 dB 0.40dB
#Peak 242200000 GHz
Stait Freq
239450000 GHz
Stop Freq
2 44950000 GHz

CF Step
550000000 MHz
Auto Man

Freq Ciiset
0.00000000 Hz

Signal Track
Cif

On

Center 2.422 000 GHz Span 55 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 5.267 ms (1001 pts)
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6 dB BANDWIDTH Chain 1 MID CH
- Agllent 23:10:28 Jul 5, 2013 R T |Fieg/Channel

A Mki1 36.520 MHz Corter E

Rel 20 dBm Atten 20 dB 2.21dB erier Freq
4Peak 243700000 GHz
Log

10 Start Freq
dBf ppaul i e e, [l il Py, | ol Ll [ L b A e PR Ll 2'40950000 GHZ
Ofist

10.8

dB Stap Freq
ol 2 46450000 GHz

2.2
dBm CF Step

550000000 MHz
#PAvg Auto Man

V1 52 Freq Cifset
S3 FC 0.00000000 Hz

AA
a(i): )
ETun SlgnalTrac(I:(f

Swp On Cf

Center 2.437 000 GHz Span 55 MHz ‘
#Res BW 100 kHz #VBW 300 kHz  Sweep 5.267 ms (1001 pts)

6 dB BANDWIDTH Chain 1 HIGH CH
e Agilent 21:26:45 Jul 5, 2013 R T |Freg/Channel

A Mki1 36465 MHz Cerler E

erter Freq

Rei 20 dBm Atten 20 dB 0.46 dB
#Peak 245200000 GHz
Stait Freq
242450000 GHz
Stop Freq
2 47950000 GHz

CF Step
550000000 MHz
Auto Man

Freq Ciiset
0.00000000 Hz

Signal Track
Cif

On

Swp

Center 2.452 000 GHz Span 55 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 5.267 ms (1001 pts)
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8.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)

Low 2422 35.4799| 35.6147
Mid 2437 35.6627 | 35.1666

High 2452 35.7054 | 35.6542
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99% BANDWIDTH, Chain 0

99% BANDWIDTH Chain 0 LOW CH
% Agilent 21:36:53 Jul 5, 2013

R T |Fre§fChanneI |

Ch Freq

2422 GHz

Certer Freq

Free Il 2 42200000 GHz

Trig

Occupied Bandwidth

Averages: 100 I

| Start Freq

Rel 20 dBm

Atten 20 dB

2.38450000 GHz

#Samp|

L+

‘ Stap Freq

245950000 GHz

i< CF Step

7.50000000 MHz

Auto Man

Freq Cliset

#Res BW 1 MHz

Center 2.422 000 GHz

#VBW 3 MHz

Span 75 MHz 0.00000000 Hz

Sweep 1 ms (1001 pts)

Transmit Freq Ernor
% dB Bandwidth

Occupied Bandwidth

35.4799 MHz

-162.804 kHz
66.247 MHz"

Signal Track
Cif

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Cn

99% BANDWIDTH Chain 0 MID CH
i Agilent 23:27:38 Jul 5, 2013

R T |FrequhanneI |

Ch Freq 2437 GH=

Certer Freq

Free Il 2 43700000 GHz

Trig

Occupied Bandwidth Averages: 100

| Stait Freq

Rel 20 dBm Atten 20 dB

2.39950000 GHz

#Samp| |

Stop Freqg

Skt

247450000 GHz

= CF Step

Ll 7.50000000 MHz

Auto Man

i Freq Ciiset

Center 2.437 000 GHz

#Res BW 1 MHz #VBW 3 MHz

Sweep 1 ms (1001 pts)

Span 75 MHz 0.00000000 Hz

Occupied Bandwidth
35.6627 MHz

-33.027 kHz
63.745 MHz"

Transmit Freq Ernor
% dB Bandwidth

Occ BW % Pwr
x dB

Signal Track
99.00 % cf

-26.00 dB

On
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FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

99% BANDWIDTH Chain 0 HIGH CH
e Agilent 21:37:43 Jul 5, 2013 R T |FrequhanneI |
I I
Ch Freq 2.452 GHz Trig  Free
Occupied Bandwidth Averages: 100 I |

Certer Freq
245200000 GHz

Stait Freq
241450000 GHz

Rel 20 dBm Atten 20 dB
#Samp) | Stop Freq
Log T T A T * 2.48950000 GHz
o ¢
10 Y
dBf Ll et o TR LT TR | T CF Step
oitst | T i | 750000000 MHz
10.8 Auto Man
dB - |
il s i Freq Ciiset
Center 2.452 000 GHz Span 75 MH || ©-00000000 Hz
#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)
- - Signal Track
Occupied Bandwidth Occ BW % Puwr 99.00 % |llon cf
35.7054 MHz xdB 260045
Transmit Freq Ernor -36.756 kHz
% dB Bandwidth 62.275 MHz*

99% BANDWIDTH, Chain 1

99% BANDWIDTH Chain 1 LOW CH
e Agilent 21:35:12 Jul 5, 2013 R T |FrequhanneI |
[ I
Ch Freq 2.422 GHz Trig  Free
Occupied Bandwidih Averages: 100 I |

Certer Freq
242200000 GHz

| Stait Freq
238450000 GHz

Rel 20 dBm Atten 20 dB
#Samp) [ Stop Freq
£

Log Y 2 45950000 GHz

10
dB/

i CF Step
Il 7.50000000 MHz
Auto Man

i [ Freq Ciiset
Center 2.422 000 GHz Span 75 MHz || 0-00000000 Hz

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)
Occupied Bandwidth Occ BW % Pur 93.00 % [lon
35.6147 MHz xdB 260008

Transmit Freq Enaor 33.703 kHz
% dB Bandwidth 59.972 MHz*

Signal Track
Cif
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REPORT NO: 13U15601-1

DATE: JULY 15, 2013
FCC ID: PPD-QCA6234

IC: 4104A-QCA6234

99% BANDWIDTH Chain 1 MID CH
% Agilent 23:26:58 Jul 5, 2013

R T |Fre§fChanneI |

Certer Freq
243700000 GHz

Ch Freq
Occupied Bandwidth

2437 GHz

Trig  Free

Averages: 100

Start Freq
2.39950000 GHz

Rel 20 dBm Atten 20 dB
#Samp| |
G L, |

Stap Freq
247450000 GHz

CF Step
S|l 7.50000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Center 2.437 000 GHz Span 75 MHz

#Res BW 1 MHz

#VBW 3 MHz

Swee

p 1 ms (1001 pis)

Transmit Freq Ernor
% dB Bandwidth

Occupied Bandwidth

35.1666 MHz

12.475 kHz
51.650 MHz"

Occ BW %

x dB

Signal Track
Cif

Pwr 99.00 %

-26.00 dB

Cn

99% BANDWIDTH Chain 1 HIGH CH
% Agilent 21:33:52 Jul 5, 2013
|

R T |FrequhanneI |

Certer Freq
245200000 GHz

Ch Freq
Occupied Bandwidth

2.452 GHz Trig  Free

Averages: 100

Stait Freq
241450000 GHz

Rel 20 dBm Atten 20 dB
#Samp |

Stop Freq
2.48950000 GHz

CF Step
7.50000000 MHz
Auto Man

Freq Ciiset
0.00000000 Hz

Center 2.452 000 GHz

#Res BW 1 MHz

Occupied Bandwidth
35.6542 MHz

39.066 kHz
52.763 MHz*

I
Span 75 MHz
Sweep 1 ms (1001 pis)

#VBW 3 MHz

Signal Track
Occ BW % Pwr Cf

x dB

99.00 %
-26.00 dB

On

Transmit Freq Ernor
% dB Bandwidth
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.1.3. 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 10.8 dB (including 10 dB pad and 0.8 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel | Frequency | Chain O |Chain 1| Total

Power | Power |Power
(MHz) (dBm) (dBm) | (dBm)

Low 2422 11.94 11.54 | 14.75
Mid 2437 16.63 15.71 | 19.20
High 2452 12.94 11.56 | 15.31
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.1.4. OUTPUT POWER

LIMITS

FCC 8§815.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725—
5850 MHz bands: 1 Watt, based on the use of antennas with directional gains that do not
exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the
conducted output power from the intentional radiator shall be reduced by the amount in dB
that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain.

Chain O | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.00 2.00 2.00
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234

IC: 4104A-QCA6234
RESULTS
Limits
Channel |Frequency | Directional FCC IC IC Max
Gain Power | Power EIRP Power
Limit Limit Limit
(MHz) (dBi) (dBm) (dBm) (dBm) | (dBm)
Low 2422 2.00 30.00 30 36 30.00
Mid 2437 2.00 30.00 30 36 30.00
High 2452 2.00 30.00 30 36 30.00
Results

Channel |Frequency | Chain O |[Chain 1| Total Power [ Margi

Meas Meas | Corr'd Limit
Power Power | Power
(MHz) (dBm) (dBm) | (dBm) (dBm) (dB)
Low 2422 20.93 20.62 23.78 30.00 -6.22
Mid 2437 25.21 24.17 27.73 30.00 -2.27
High 2452 21.72 20.37 24.11 30.00 -5.89
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA

508 SEMSEINT]

ALIGN AUTO 07:09:53 P Jul 15, 2013

RL RF DC
[Center Freq 2.422000000 GHz )
PNO: Fast Cp) Trig: Free Run
IFGain:Low #Atten: 20 dB

#Avg Type: RMS

wACE[T 5556 Frequency

N
DET‘P NMNNHMN

Ref Offset 10.8 dB

10 dBidiv__ Ref 20.00 dBm
Log

MKr1 2.422 000 GHz Auto Tune|

Band Power 20.925 dBm|

10.0

oon el

CenterFreq|

-100

2.422000000 GHz

AN

-200

-300

StartFreq

-400

2.394500000 GHz

500

E00

-0

Stop Freq|
2.449500000 GHz|

Center 2.42200 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Span 55.00 MHz

Sweep 1.00 ms (1001 pts) CF Step

5.500000 MHZ

FUNCTION

2.422 000 GHz 3.057 dBm  Band Power

FONE JAuto Man

Freq Offset|
0 Hz|

msc g Invalid character

OUTPUT POWER, Chain 0 MID CH

Agilent Spectrum Analyzer - Swept SA
500

SEMSEINT]

ALIGN AUTO 07:12;55PM Jul 15, 2013

RL RF D
[Center Freq 2.437000000 GHz

PHO: Fast () Trig: Free Run

IFGain:Low #Atten: 20 dB

#Avg Type: RMS

RACE[T 5556 Frequency

N
DET‘P NMNNHMN

Ref Offset 10.8 dB

10 ¢Bidiv__ Ref 20.00 dBm
Log

Band Power 25.206 dBm|

MKr1 2.437 000 GHz Auto Tune|

0.0

oon A

Center Fre:
N q

-100

2.437000000 GHz

-200

-300

StartFreq

-400

2.409500000 GHz

500

E00

-0

Stop Freq|
2.464500000 GHz|

Center 2.43700 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Span 55.00 MHz

Sweep 1.00 ms (1001 pts) CF Step

5500000 MHz

FUNCTION

2.437 000 GHz 7.689 dBm  Band Power

N Auto Man|

Freq Offset|
0 Hz|

Msc g Invalid character
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

OUTPUT POWER, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Swept SA

RL RF S08  DC SEMSEINT] ALIGN AUTO 07:11:40PM Jul 15, 2013 Fi
[Center Freq 2.452000000 GHz | #Avg Type: RMS TACE[23 45 6 requency
PNO: Fast 0 1rigiFreeRun T ‘
IFGain:Low #Atten: 20 dB DET|P KN
Ref Offset 10.6 dB Mkr1 2.452 000 GHZ] Auto Tune
10 dBidiv__Ref 20.00 dBm Band Power 21.72 dBm
Log A 1
oo | rd PP - s T CenterFreq
0.00 / “\_ 2.452000000 GHz
100
T ]
200 W»’"‘"’m -
StartFreq|
e 2.424500000 GHz,
400
50.0
-60.0 Stop Freq|
700 2.479500000 GHz
Center 2.45200 GHz Span 55.00 MHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts) 5500000 MHz
FUNC TH FUNCTI Auto Man|
2.452 000 GHz 2080 dBm Band Povver 36.47 MHz 21.72dBm
2
3 Freq Offset|
5 0 Hz|
8
7
8
9
10
1"
12
I—
MsG (€ Invalid character STATUS

OUTPUT POWER, Chain 1

OUTPUT POWER, Chain 1 LOW CH

Agilent Spectrum Analyzer - Swept SA
SO0

SEMSE!INT] ALIGN AUTO 07:16:49 PM Jul 15, 2013

RL RF D
[Center Freq 2.422000000 GHz

PHO: Fast () Trig: Free Run

IFGain:Low #Atten: 20 dB

#Avg Type: RMS TRACE‘ 3456

Frequency

-
DET‘P NMMNHN

Ref Offset 10.8 dB
Ref 20.00 dBm

Mkr1 2.422 000 GHz
Band Power 20.618 dBm|

Auto Tune

10 dBidiv
Log

0.0

oo i

-100

CenterFreq|
\ 2.422000000 GHz|

-200

T

-30.0

-400

500

2.384500000 GHz|

StartFreq

600

-0

2.449500000 GHz|

Stop Freq|

Center 2.42200 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Span 55.00 MHz
Sweep 1.00 ms (1001 pts)

2.422 000 GHz

0w~ WM

1624 dBm  Band Power

Auto

FUNCTION FLINC

5500000 MHz

CF Step

Man

36.47 MHz ] 20618 dBm

Freq Offset|
0 Hz|

Msc g3 Invalid character
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

OUTPUT POWER, Chain 1 MID CH

Agilent Spectrum Analyzer - Swept SA
508

SEMSEINT] ALIGN AUTO

07:15:12 PM Jul 15, 2013

RL RF O
[Center Freq 2.437000000 GHz

PHO: Fast () Trig: Free Run
IFGain:Low

#Avg Type: RMS TRACE‘

3456

Frequency

#Atten: 20 dB

N
DET‘P NMNNHMN

Ref Offset 10.8 dB

10 ¢Bidiv__ Ref 20.00 dBm
Log

Mkr1 2.437 000 GHz
Band Power 24.168 dBm|

Auto Tune

10.0

=
o.0o0

CenterFreq|

100 """ﬂj

S

2.437000000 GHz

-200

-300

StartFreq

-400

2.409500000 GHz

500

E00

Stop Freq|

-0

2.464500000 GHz

Center 2.43700 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Span 55.00 MHz
Sweep 1.00 ms (1001 pts)

CF Step|
5.500000 MHZ|

2.437 000 GHz

FUNCTION FUINC C
36.52 MHz 24.168 dBm

4.295 dBm  Band Power

[Auto Man|

Freq Offset|
0 Hz|

msc g Invalid character

OUTPUT POWER, Chain 1 HIGH CH

Agilent Spectrum Analyzer - Swept SA
S0 Q

SENSEINT| ALIGH AUTO 07:18:07 PM Jul 15, 2013

RL RF DC
[Center Freq 2.452000000 GHz

PNO: Fast ‘:‘l Trig: Free Run
IFGain:Low

#Avg Type: RMS TRACE[1[2 345 6

Frequency

i
#Aten: 20 dB DET|P M AN B

Ref Offset10.8 dB
Ref 20.00 dBm

Mkr1 2.452 000 GHzZ|
Band Power 20.366 dBm

10 dBidiv
Log

1n.0

o.oo

-10.0

™,

Auto Tune|

CenterFreq
2.452000000 GHz

-200

~

=300

-400

600

-50.0

700

StartFreq|
2.424500000 GHz

Stop Freq|
2.479500000 GHz

Center 2.45200 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Span 55.00 MHz

2.452 000 GHz

Sweep 1.00 ms (1001 pts)

G T
1.870 dBm  Band Power 36.47 MHz

FUNCTI
20.366 dBm

CF Step
5.500000 MHz

Auto Man

Freq Offset|
0 Hz|

MsG (€ Invalid character
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

8.1.5. PSD

LIMITS

FCC 8§815.247

IC RSS-210 A8.2

The power spectral density conducted from the transmitter to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
PSD Results
Channel | Frequency | Chain O [ Chain 1 [ Total | Limit |Margin
Meas Meas PSD
(MHz) | (@Bm) | (dBm) |(dBm)|(dBm)| (dB)
Low 2422 -9.48 -9.25 -6.35 8.0 -14.4
Mid 2437 -9.71 -10.17 | -6.92 8.0 -14.9
High 2452 -10.34 -10.67 | -7.49 8.0 -15.5
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

PSD., Chain 0

PSD, Chain 0 LOW CH

e Agilent 23:44:-17 Jul 5, 2013 R T |Freg/Channel
Mkr1 2.416 995 GHz Certer F

Rel 20 dBm Atten 20 dB 9.48 dBm erier rreq

#Peak 2.42200000 GHz

Log

10 Start Freq

dB/ 239450000 GHz

Ofist X

10.8

dB |b Stap Freq
244950000 GHz

CF Step

550000000 MHz

#PAvg Auto Man

V1 52 Freq Cifset

53 FC 0.00000000 Hz

AA

af): )

ETun Signal Track

Swp On Cif

Center 2.422 000 GHz Span 33 MHZA‘

#Res BW 3 kHz #VBW 10 kHz Sweep 5.799 5 (1001 pts)

PSD, Chain 0 MID CH
W Agilent 23:45:44 Jul 5, 2013

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 2.451 960 GHz
-9.71 dBm

#Peak
Log

10
dB/

Otist
10.8

dB

Certer Freq
2.43700000 GHz
Stait Freq
240950000 GHz
Stop Freq

2 46450000 GHz

#PAvg

V1 52
53 FC

AA
aff):

FTun
Swp

Center 2.437 000 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 55 MHz |
Sweep 5.799 5 (1001 pts)

Freq Ctiset
0.00000000 Hz

CF Step
550000000 MHz
Auto Man

Signal Track
On Cif

—
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

PSD, Chain 0 HIGH CH

- Agilent 23:48:24 Jul 5, 2013 R T |Freg/Channel |
Mkr1 2.440 725 GHz Cerler E
erter Freq
Rei 20 dBm Atten 20 dB -10.34 dBm
#Peak 245200000 GHz
Log
10 Start Freq
dB/ 242450000 GHz
Ofist
10.8 1
dB g Stap Freq
2 47950000 GHz
CF Step
550000000 MHz
#PAvg Auto Man
V1 52 Freq Cifset
33 FC 0.00000000 Hz
AA
aff): )
ETun Signal Tracl;
Swp On Cif
Start 2.424 500 GHz Stop 2.479 500 GHz |
#Res BW 3 kHz #UVBW 10 kHz Sweep 5.799 s (1001 pis)

PSD, Chain 1

PSD, Chain 1 LOW CH
s Agilent 23:36:22 Jul 5, 2013 R T [FregChamnel |

Mkr1 2.436 960 GHz Certer F
erter Freq
Rel 20 dBm Atten 20 dB -9.25 dBm
#Peak 242200000 GHz
Log
10 Stant Freq
dB/ 2.39450000 GHz
Ofist
10.8
dB Stap Freq
2 44950000 GHz

CF Step
550000000 MHz
#PAvg Auto Man

V1 52 Freq Ciiset
S3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
On cif

Swp

Center 2.422 000 GHz Span 55 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 5.799 s (1001 pts)
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

PSD, Chain 1 MID CH
W Agilent 23:39:33 Jul 5, 2013 R T [Freg/Channel

Mkr1 2.451 960 GHz Corter E

Rel 20 dBm Atten 20 dB -10.17 dBm erier Freq
APeak 2.43700000 GHz
Log
10 Start Freq
dB/ 2.40950000 GHz
Ofist
10.8
dB Stop Freq

2.46450000 GHz

CF Step
550000000 MHz
Auto Man

#PAvg

V1 52
$3 FC
AA
a(i):
F'Tlun SignaITrack
Swp On Cif

Freq Cliset
0.00000000 Hz

Center 2.437 000 GHz Span 55 MHz |
#Res BW 3 kHz #VBW 10 kHz Sweep 5.799 s (1001 pts)

PSD, Chain 1 HIGH CH
W Agilent 23:40:54 Jul 5, 2013 R T |Freg/Channel

Mkr1 2.460 690 GHz Cerler E

erter Freq

Rei 20 dBm Atten 20 dB -10.67 dBm
#Peak 245200000 GHz
Stait Freq
242450000 GHz
Stop Freq
2 47950000 GHz

CF Step
550000000 MHz
Auto Man

V1 52 Freq Cifset
53 FC 0.00000000 Hz
AA

aff): )
ETun Signal Tracl;
Swp On cif

Center 2.452 000 GHz Span 55 MHZA‘
#Res BW 3 kHz #UVBW 10 kHz Sweep 5.799 s (1001 pis)
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.1.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as
permitted under paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
815.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW =
300 kHz, peak detector, and max hold. Measurements utilizing these settings are made of
the in-band reference level, bandedge (where measurements to the general radiated limits
will not be made) and out-of-band emissions.
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

RESULTS

IN-BAND REFERENCE LEVEL, Chain 0

REFERENCE LEVEL Chain 0 MID CH
- Agilent 20:08:22 Jul 8, 2013 R T [Freg/Channel |

Mkr1 2.448 247 5 GHz Conter F

y enter Fred

Bef .30 dBm Atten 30 dB 4.87 dBm 5 AR700000 GHz
#Peak

Start Freqg

240950000 GHz

Stop Freqg

245450000 GHz

;IBl.n 1 CF Step

. £.50000000 MHz
#PAvyg Auto Iar|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On Off

Center 2.437 000 0 GHz Span 55 MHz ‘
#Res BW 100 kHz #VBW 300 kHz  Sweep 5.333 ms 2001 pts)
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW CH
W Agilent 21:17:55 Jul 8, 2013 R T |Freg/Channel

Mkr1 2.400 000 0 GHz Center B

BTN enter -red
Eef ?0 dBm Atten 20 dB 19.48 dBm 5 ADDO0000 GHz
#Peak
Log
10 Start Freq
dB/ Ll 235750000 GHz
Offst
10.8
dB Stop Freq
DI Y 2.44250000 GHz

-15.1

dBm CF Step
) e 8.50000000 MHz
#PAvg Auto [EN
V1 s2 Freq Offset
S3 FC 0.00000000 Hz
at: Signal Track
FTun Ignal rac
Swp on Off

Center 2.400 000 0 GHz Span 85 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 8.133 ms {2001 pts)

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH CH
# Agilent 21:21:18 Jul8,2013 R T |Freg/Channel

Mkr1 2.483 500 GHz Conter F

E enter Fred
Bef ?l] dBm Atten 20 dB 23.15 dBm o ARRE0000 GHz
#Peak
Log
10 Start Freq
dB/ x 242850000 GHz
Ofst
10.8
dB Stop Freq
DI 2.A3550000 5Hz

-15.1
dBm CF Step

11.0000000 MHz

ZPAvyg At o tlan|

V1 s2 Freq Offset
S3 FC 4l 0oo0o0000 Hz

aff): '
ETun Signal Track

Swp on Off

Center 2.483 500 GHz Span 110 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 10.53 ms {2001 pts)
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

OUT-OF-BAND EMISSIONS, Chain 0

OUT OF BAND Chain 0 LOW CH
s Agilent 21:14:42 Jul 8, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mki3 25.026 GHz
50.33 dBm

#Peak T

Center Freq
13.0150000 GHz

Log [+

10
dB/

Start Freq
30.0000000 MHz

Offst
10.8

dB

Dl

L+]

Stop Freq
26.0000000 GHz

-15.1
dBm

#PAvg

CF Step
255700000 GHz
Auto Man

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

X, iz
2432 GHz
13.560 GHz
25.026 GHz

Marker Trace
1 m
2 4D
2 m

Amplitude
5.16 dBm
-52.33 dBm
-50.33 dBm

Freq Offset
000000000 Hz

Signal Track

On Oiff

|

OUT OF BAND Chain 0 MID CH
e Agilent 21:11:25 Jul 8, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mki3 25.000 GHz
49,30 dBm

#Peak T

Center Freq
13.0150000 GHz

Log [+

10
dB/

Offst

Start Freq
30.0000000 MHz

10.8

dB

Dl

Stop Freq
26.0000000 GHz

-15.1
dBm

#PAvg

CF Step
2.59700000 GHz
Auto

tlan|

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz

Sweep 2.482 s (2001 pts)

X, iz
2.445 GHz
4873 GHz

25.000 GHz

Marker Trace
1 m
2 4D
2 m

Amplitude
5.24 dBm
-52.72 dBm
-48.30 dBm

Freq Offset
000000000 Hz

Signal Track

On Oiff
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

OUT OF BAND Chain 0 HIGH CH
- Agilent 21:19:44 Jul8,2013 R T [Freg/Channel |

Mki3 24.818 GHz

Center Freg
Ref 20 dB Atten 20 dB 50.58 dB
sPeak [T = M 13.0150000 GHz

Log 4

10 Start Freqg
dB/ 30.0000000 MHz

Offst
10.8
dB Stop Freq
DI 260000000 GHz

-15.1
dBm ; . 2 PPN st iy CF Step
. [ 2.59700000 GHz

#PAvyg it Mar]

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pts)
Mater Trace X Pz Amplitude

1 13 2.471 GHz 2.05 dBm

z <] 13 660 GHz -52.00 dBm

3 1y 24.318 GHz -50.58 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

IN-BAND REFERENCE LEVEL, Chain 1

REFERENCE LEVEL Chain 1 MID CH
e Agilent 21:24:115 Jul g, 2013 E T |Fre§fChanne| I

Mkrl 2.448 247 5 GHz Corter F

1 24 enter -red
Bef ?l] dBm Atten 20 dB 4.24 dBm 5 43700000 GHz
#Peak
Log
10 P Start Freqg
(Hfst
10.8
dB Stop Freq
DI 246450000 GHz

158
dBm I CF Step

3 £.50000000 MHz
#PAvg Auto tdan

V1 s2 Freq Offset
83 FC 0.00000000 Hz

”Fﬁ}f,,, Signal Track

Swp on Off

Center 2.437 000 0 GHz Span 55 MHz ‘
#Res BW 100 kHz #VBW 300 kHz  Sweep 5.333 ms 2001 pts)

Page 37 of 65

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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 Verification Services Inc.




REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW CH
W Agilent 21:37:08 Jul 8, 2013 R T |Freg/Channel

Mkr1 2,400 000 0 GHz Conter F

R enter -red
Bef ?0 dBm Atten 20 dB 18.82 dBm 5 ADDO0000 GHz
#Peak
Log
10 Start Freq
dB/ ATV bl dos: et d il 235750000 GHz
Offst ’7

10.8

dB Stop Freq
DI o 244250000 GHz
15.8

dBm CF Step
) 8.50000000 MHz
#PAvg Auto [EN
V1 s2 Freq Offset
53 FC 0.00000000 Hz
at: Signal Track
FTun Ignal rac
Swp on Off

Center 2.400 000 0 GHz Span 85 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 8.133 ms {2001 pts)

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 HIGH CH
- Agilent 21:39:37 Jul8,2013 R T |Freg/Channel

Mkr1 2.483 500 GHz Conter F

E enter Fred
Bef ?l] dBm Atten 20 dB 26.36 dBm o ARRE0000 GHz
#Peak
Log
10 Start Freq
dB/ LUl LUl 242850000 GHz
Ofst
10.8
dB Stop Freq
DI 2.A3550000 5Hz

158 J
dBm | , CF Step

11.0000000 MHz

ZPAvyg At o tlan|

V1 s2 Freq Offset
53 FC il 0.00000000 Hz

aff): '
ETun Signal Track

Swp on Off

Center 2.483 500 GHz Span 110 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 10.53 ms {2001 pts)
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

OUT OF BAND Chain
% Agilent 21:38:10 Jul8, 2013

1LOW CH

E T

Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkrd 24.987 GHz
49.76 dBm

#Peak l

Center Freq
13.0150000 GHz

G

Start Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm

#PAvyg

CF Step
2.A5700000 5Hz
Auto Ilan

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Sweep 2.482 s (2001 pts)

Stop 26.000 GHz

Marker Trace
1 (1
2 4D
2 (1
4 m

X Axiz
2.432 GHz
1614 GHz
7.250 GHz

24887 GHz

Amplitude
4891 dBm
-54.99 dBm
-52.65 dBm
-48.76 dBm

Freq Offset
0.00000000 Hz
Signal Track

On Oiff

OUT OF BAND Chain
b4l Agilent 21:29:44 Jul 8, 2013

1 MID CH

E T

Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkrd 25.429 GHz
49.50 dBm

#Peak |

Center Freq
13.0150000 GHz

[+

Start Freq
30.0000000 MHz

(o]

Stop Freq
26.0000000 GHz

dBm

#PAvyg

CF Step
259700000 GHz
Auto

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Marker Trace
1 (1
2 4D
2 (1
4 m

X Axiz
2.445 GHz
35 MHz
1627 GHz
25,428 GHz

Amplitude
460 dBm
-55.30 dBm
5217 dBm
-48.50 dBm

Freq Offset
0.00000000 Hz

Signal Track

On Oiff
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

OUT OF BAND Chain 1 HIGH CH

- Agilent 21:42:14 Jul g, 2013

E T |FrquChanneI |

Ref 20 dBm

Atten 20 dB

Mkrd 24.857 GHz
49.32 dBm

#Peak |

Center Freq
13.0150000 GHz

Log P
10

dB/

Offst

Start Freqg
30.0000000 MHz

10.8

dB

]l

:

Stop Freq
260000000 GHz

158
dBm

#PAvyg

CF Step
2AH700000 GHz
Auto hdan|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Marer Trace
1 4D
m

2
2 m
4 m

AV
2.458 GHz
1,640 GHz
6.860 GHz

24867 GHz

Amplitude
272 dBm
5222 dBm
-52.82 dBm
-42.32 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013

IC: 4104A-QCA6234

8.1.7. CONDUCTED BE AND SPURIOUS IN RESTRICTED BAND

RESTRICTED BANDEDGE

CHAIN O

LOW CHANNEL, 2422 MHz, PEAK

W Agilent 23:17:08 Jul 8, 2013

R T

Freg/Channel

Ref 0 dBm #Atten 0 B

Mkr1 2.389 40 GHz
-39.01 dBm

Center Freq

#Peak
Log

2.35000000 GHz

10
dB/

Start Freq
2.31000000 GHz

Offst
10.8

dB

Stop Freq
2.39000000 GHz

CF Step

#PAvg

2.385944000 GHz
Auto Man|

V1 S2
S3 FC

Freg Offsat

0.00000000 Hz

off):
FTun

Signal Track

On Off

Swp

Start 2.310 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1.067 ms {2001 pts)

LOW CHANNEL, 2422 MHz, AVERAGE

e Agilenf 23:06:24 Jul B, 2013

R T

Freg/Channel

Ref 0 dBm #Atten 0 dB

Mkr1 2.389 48 GHz
50.918 dBm

Center Freq

#hvg

235000000 GHz

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

CF Step

M| 238944000 GHz
Auto han

V1 s2
53 FS

off):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track

On Off

Start 2.310 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1.067 ms (2001 pts)

—
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HIGH CHANNEL, 2452 MHz, PEAK
W Agilent 23:52:45 Jul g, 2013 BT |Fre§fChanneI I

Mkr1 2.483 681 50 GHz Corter F
4 . enter Freq
Befp dBm #Atten 0 dB 37.35 dBm 5 49175000 Gl
#Peak
Log
Start Freq
2.48350000 GHz
: Stop Freq
250000000 GHz
CF Step
. ST | 2.38944000 GHz
#PAvyg Auto Man|

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz ‘
#Res BW 1 MHz ZWBW 3 MHz Sweep 1.067 ms (2001 pts)

HIGH CHANNEL, 2452 MHz, AVERAGE
e Agilent 23:47:21 Juld, 2013 R T |Freg/Channel

Mkr1 2.484 671 50 GHz Conter F

m ; 14 erer Fred

E:\f’:] dBm #ZAtten 0 dB 49.144 dBm 2 49175000 GHz
#hAvg

Start Freq

248350000 GHz

Stop Freq

2.H0000000 GHz

CF Step
2.38944000 GHz

#PAvyg Auto Ilan|
100

Vi s2 Freq Offset
S3 FS 0.00000000 Hz

aff): .
ETun Signal Track
Swp On Ctf

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1.067 ms {2001 pts)
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

LOW CHANNEL, 2422 MHz, PEAK
it Agilent 23:15:43 Jul8, 2013

R T

Freg/Channel

Ref 0 dBm

#Atten 0 dB

Mkr1 2.389 40 GHz
-36.84 dBm

#Peak

Center Freq
235000000 GHz
Start Freq
231000000 GHz
Stop Freqg
239000000 GHz

#PAvg

CF Step
235544000 GHz
Auto hdan

V1 S2
S3 FC

off):
FTun

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1.067 ms (2001 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL, 2422 MHz, AVERAGE
# Agilent 23:03:19 Jul 8, 2013

R T

|Fre§f6hannel I

Ref 0 dBm

#Atten 0 (B

Mkr1 2.389 48 GHz
-48.785 dBm

Center Freq

#hvg
Log

2.35000000 GHz

Start Freq
231000000 GHz

Stop Freqg
2.39000000 GHz

#PAvg
100

V1 s2
53 FS

CF Step
2.38244000 GHz
Auto Man|

Freq Offset

off):

0.00000000 Hz

FTun
Swp

Signal Track
On off

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1.067 ms (2001 pts)
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HIGH CHANNEL, 2452 MHz, PEAK
# Agilent 23:55:21 Jul 8, 2013 R T |Freg/Channel

Mkr1 2.483 681 50 GHz Conter

# efner Fred

E;LgI:IBm #Atten 0 dB -39.22 dBm 5 49175000 GHz
Log

10 Start Freg

dB/ 248350000 GHz
Ofst
10.8

dB Stop Freq

N 250000000 GHz

| CF Step
; 238944000 GHz
#PAvyg Auto Ilan|
V1 s2 Freq Offset
$3 FC 0.00000000 Hz
aff): )
ETun Signal Track
Swp on Off

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1.067 ms (2001 pts)

HIGH CHANNEL, 2452 MHz, AVERAGE
W Agilent 23:49:18 Jul B, 2013 R T |Freg/Channel

Mkrl 2.484 671 50 GHz Corter F

I enter -red

E:::J dBm #hAtten 0 B 51.428 dBm 5 49175000 GHa
FAvVY

Log

10 Start Freq
dBf 248350000 GHz
Offst
124
dB Stop Freq
250000000 GHz

CF Step
233944000 GHz
Auto hean|

#PAvg
100
V1 S2

Freq Offset
53 FS 0.00000000 Hz

off): :
FTun Signal Track
On off

Swp

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

RESTRICTED BANDEDGE DATA

2TX Conducted BE for FCC DTS (in the restricted bands)

Date:

Test Engineer:
Client:

Project Number:
Configuration:
Mode of operation:

7/8/2013
Chris Xiong

Qualcomm Atheros

13U15601 C2PC
X
2.4GHz 11n HT40

Note: if the PK margin is greater than 20 dB, there is no need to get AVG reading.

Channel

Frequency
(GHz)

PSA PK Reading
Chain 0 (dBm)

PSA PK Reading

Chain 1 (dBm)

(dBi)

AG/Chain

PK EIRP
(dBm)

PK E-field
Limit
(dBm)

PK E-field
Margin
(dB)

Software
Setting

AVG Power

Chain 0 (dBm)

Meter Reading -

AVG Power
Meter Reading -
Chain 1 (dBm)

3 2389.4

-39.01

-36.84

2

-29.77

-21.2

-8.57

9.50

5.31

5.54

9 2483.67325

-37.35

-39.22

2

-30.16

-21.2

-8.96

5.00

5.66

4.78

Channel

Frequency
(MHz)

PSA AVG
Reading
Chain 0 (dBm)

PSA AVG
Reading
Chain 1 (dBm)

(dBi)

AG/Chain

(dBm)

AVG EIRP

AVG E-field
Limit
(dBm)

AVG E-field
Margin
(dB)

Software
Setting

AVG Power

Chain 0 (dBm)

Meter Reading -

AVG Power
Meter Reading -
Chain 1 (dBm)

3 2389.48

-50.918

-48.785

2

-41.70

-41.2

-0.50

5.5

5.31

5.54

9 2484.6715

-49.114

-51.428

2

-42.10

-41.2

-0.90

5.0

5.66

4.78

Note: Duty Cycle Correction Factor already added to AVG Reading. DCCF= 0.160
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

HARMONICS AND SPURIOUS

CHAIN O

LOW CHANNEL 2412,
s Agilent 12:24:16 Jul 14, 2013

PEAK
R T

Freg/Channel

Rel 4 dBm #Atten 4 dB

Mkrd 25.862 GHz
-57.45 dBm

#Peak

Certer Freq
137500000 GHz

Log

10
dB/

Otist

Stait Freq
1.00000000 GHz

10.8

dB

Fal

= Stop Freq
26.5000000 GHz

#PAvg

CF Step
255000000 GHz
Auto Man

Start 1.000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 26.500 GHz
Sweep 63.8 ms (1001 pts)

Tiace
1)

Maiber

1)
1
]

X Axiz
2.428 GHz
1.812 GHz

12.188 GHz
25.882 GHz

Amplilude

Freq Ctiset
0.00000000 Hz

Signal Track
On Cif

MID CHANNEL 2437, PEAK

- Agilent 12:46:08 Jul 14, 2013

R T

Freg/Channel

Rel 12.8 dBm #Atten 14 dB

Mkrd 25.480 GHz
-46.46 dBm

#Peak 1

Certer Freq
13.7500000 GHz

Log

10
dB/

Otist

Stait Freq
1.00000000 GHz

10.8

dB

Stop Freq
26.5000000 GHz

CF Step

#PAvg

2.55000000 GHz

Auto Man

Start 1.000 GHz
#Res BW 1 MHz

Stop 26.500 GHz

#VBW 3 MHz Sweep 63.8 ms (1001 p1s)

Tiace
iy

Maiber

13
11
13

X Axis
2.454 GHz
4878 GH=z
7.298 GHz

25.480 GH=z

Ampliiude
11.88 dBm
-50.24 dBm
-48.82 dBm
-48.48 dBm

Freq Cliset

0.00000000 Hz
Signal Track
On Cif
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REPORT NO: 13

U15601-1

FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

MID CHANNEL 2437, AVERAGE OF PK SIGNAL
we Agilent 13:10:36 Jul 14, 2013

R T

Freg/Channel

Log
10
dB/
Ofist
12.4
dB

Cent

Rel 0 dBm
#Peak

#PAvg

#Res BW 1 MHz

#Atten 0 dB

Mkr1 25.401 717 GHz
-710.600 dBm

Certer Freq
26 4017175 GHz

Stait Freq
263967175 GHz

Stop Freq
25 4067175 GHz

CF Step
1.00000000 MHz
Auto Man

er 25.401 717 GHz
#VBW 10 Hz

Span 10 MHz
Sweep 779.8 ms (601 pts)

Ms:

X Axiz
25.401 717 GHz

ther Tiace
1 1)

Amplilude
-70.80 dBm

Freq Ctiset
0.00000000 Hz

Signal Track
Cif

HIGH CHANNEL 2452, PEAK
A Agilenf 13:19:23 Jul 14, 2013

R T

Freg/Channel

Rel
#Pe
Log
10

dB/

10.8
dB

Ofist

#PAvg

0 dBm,, #Atien 0 dB

Mkr3 25.437 5 GHz
-61.68 dBm

ak 31

Certer Freq
13.7500000 GHz

Stait Freq
1.00000000 GHz

Fas

Stop Freq
26.5000000 GHz

CF Step
2 55000000 GHz
Auto Man

Center 13.750 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 25.5 GHz
Sweep 63.76 ms (601 pis)

Marker

Tiace
1)
1)
1)

Amplitude
-0.68 dBm
-§3.30 dBm
-81.68 dBm

Freq Cliset
0.00000000 Hz

Signal Track
Cf

On
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

CHAIN 1

LOW CHANNEL 2412, PEAK

- Agilent 12:28:13 Jul 14, 2013

R T

Freg/Channel

Rel 4 dBm

#Aiten 4 dB

Mkrd 25.862 GHz
-57.90 dBm

#Peak

Certer Freq
137500000 GHz

Stait Freq
1.00000000 GHz

4

Stop Freq
26.5000000 GHz

#PAvg

Auto

CF Step
2 55000000 GHz
Man

Start 1.000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 26.500 GHz
Sweep 63.8 ms (1001 pts)

Tiace
1)

Maiber

]
13
1]

X Axiz
2.428 GHz
1.812 GHz

12.188 GHz
25,862 GHz

Amplilude

Freq Cliset
0.00000000 Hz

On

Signal Track
Cif

MID CHANNEL 2437, PEAK
e Agilent 12:49:22 Jul 14, 2013

R T

Freq/Channel

Ref 12.8 dB

#Atten 14 dB

Mkrd 25.480 GHz
-48.36 dBm

Certer Freq
13.7500000 GHz

#Peak T

Log

10

Stait Freq
1.00000000 GHz

dB/f

Otist
10.8

dB

Stop Freq
26.5000000 GHz

CF Step

255000000 GHz

#PAvg

Auto Man

Start 1.000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 26.500 GHz
Sweep 63.8 ms (1001 pts)

Freq Cliset
0.00000000 Hz

Tiace
i1

Maiker

i
T
1

X Axiz
2.454 GHz
4.878 GHz
7.288 GHz

25.480 GHz

Amplilude
10.18 dBm
-52.27 dBm
-50.52 dBm
-48.28 dBm

Signal Track
On Cif
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

MID CHANNEL 2437, AVERAGE OF PK SIGNAL

- Agilent 13:08:58 Jul 14, 2013

R T

Freg/Channel

Rel 0 dBm

#Atten 0 dB

Mkr1 25.404 451 GHz
-710.609 dBm

#Peak

| 25.4044508 GHz

Certer Freq

Log
10

dB/

Ofist

Stait Freq
25 3994508 GHz

124

dB

Stop Freq
25 4094508 GHz

#PAvg

CF Step
1.00000000 MHz
Auto Man

Center 25.404 451 GHz
#Res BW 1 MHz

#VBW 10 Hz

Span 10 MHz
Sweep 779.8 ms (601 p1s)

Maiker Tiace
1 iy

R Axiz
25.404 451 GHz

Amplilude

Freq Cliset
0.00000000 Hz

HIGH CHANNEL 2452, PEAK

@ Agilent 13:18:11 Jul 14, 2013

R T

Freq/Channel

Rel 0 dBm

#Anen 0 dB

Mkr3 25.437 5 GHz
-61.33 dBm

Certer Freq

#Peak i

13.7500000 GHz

Log
10

dB/f

Stait Freqg

Otist

1.00000000 GHz

10.8

dB

Stop Freq
26.5000000 GHz

#PAvg

CF Step
2 55000000 GHz
Auto Man

Center 13.750 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 25.5 GHz
Sweep 63.76 ms (601 pts)

Tiace
1)
1)
1)

Maiber

_———1

Amgplilude
-2.47 dBm
-52.20 dBm
-81.33 dBm

Freq Ciiset
0.00000000 Hz

Signal Track
Cf

On

Page 49 of 65

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701J
FAX: (510) 661-0888

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



REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HARMONICS AND SPURIOUS DATA

2TX Conducted SPUR for FCC DTS (in the restricted bands)

Date: 7/8/2013

Test Engineer: Chris Xiong

Client: Qualcomm Atheros

Project Number: 13U15601 C2PC

Configuration: TX

Mode of operation: 2.4GHz 11n HT40 Note: if the PK margin is greater than 20 dB, there is no need to get AVG reading.

Channel | Frequency | PSA PK Reading | PSA PK Reading |AG/Chain| PKEIRP | PKE-field | PKE-field | Software AVG Power AVG Power
(GHz) Chain 0 (dBm) Chain 1 (dBm) (dBi) (dBm) Limit Margin Setting | Meter Reading - [Meter Reading -
(dBm) (dB) Chain 0 (dBm) | Chain 1 (dBm)
-48.35 -21.2 -27.15 5.50 5.31 5.54
-51.88 -21.2 -30.68 5.50 5.31 5.54
-49.65 -21.2 -28.45 5.50 5.31 5.54
-43.16 -21.2 -21.96 18.00 18.52 17.36
-41.57 -21.2 -20.37 18.00 18.52 17.36
-39.29 -21.2 -18.09 18.00 18.52 17.36
-47.88 -21.2 -26.68 5.00 5.66 4.78
-53.48 -21.2 -32.28 5.00 5.66 4.78

3(2422) 1.612 -53.83 -63.25
3(2422) 13.189 -61.09 -58.96
3(2422) 25.862 -57.9 -57.45
6(2437) 4.876 -50.24 -52.37
6(2437) 7.298 -48.83 -50.52
6(2437) 25.48 -46.46 -48.36
9 (2452) 1.6375 -63.3 -53.3

9 (2452) 25.4375 -61.68 -61.33

NINININININININ

Channel | Frequency |PSA AVG Reading PSA AVG AG/Chain|AVG EIRP | AVG E-field [ AVG E-field | Software AVG Power AVG Power
(MHz) Chain 0 (dBm) Reading (dBi) (dBm) Limit Margin Setting | Meter Reading - [Meter Reading -
Chain 1 (dBm) (dBm) (dB) Chain 0 (dBm) | Chain 1 (dBm)
6(2437) 25.48 -70.6 -70.609 2.00 -62.5842 -41.20 -21.38 18.00 18.52 17.36

Note: Duty Cycle Correction Factor already added AVG Reading. DCCF= 0.160
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

9. RADIATED TEST RESULTS

9.1. 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
(MH2) (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.

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; the video
bandwidth is set to 1 MHz for peak measurements and as applicable 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 51 of 65

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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 Verification Services Inc.



REPORT NO: 13U15601-1

FCC ID:

PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

9.2.

TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 2.4 GHz BAND

with EBJ antenna

RESTRICTED BANDEDGE

LOW CHANNEL, 2422 MHz, PEAK, HORIZONTAL
- Agilent 14:40:20 Jul 14, 2013

R T

Freg/Channel

Rel 106.9 dBuV

#Atten 10 dB

Mkr1 2.389 20 GHz
57.65 dBuV

#Peak
Log

10
dB/

Ofist
10.9

dB
DI

Certer Freq
2.35000000 GHz
Stait Freq
2.31000000 GHz
Stop Freq
2.39000000 GHz

74.0
dBuV

1

#FAvg

CF Step
00000000 MHz
Auto Man

V1 52
S3 FC

aif):

FTun
Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On

—

LOW CHANNEL, 2422 MHz, AVERAGE, HORIZONTAL
we Agilent 14:39:03 Jul 14, 2013

R T

Freg/Channel

Rel 108.5 dBuV

#Atten 10 dB

Mkr1 2.389 47 GHz
46.717 dBpV

fifvg
Log

10
dB/

Ofist
12.5

dB
DI

Certer Freq
2.35000000 GHz
Stait Freq
2.31000000 GHz
Stop Freq
2.39000000 GHz

54.0
dBuV

#FAvg
100

1

CF Step
00000000 MHz
Auto Man

V1 52
S3 FS

aif):
FTun

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Cliset
0.00000000 Hz

Signal Track
On Cif

—
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

LOW CHANNEL, 2422 MHz, PEAK, VERTICAL
o Agilent 14:41:46 Jul 14, 2013 R T |Freg/Channel

Mkr1 2.389 47 GHz Certer F

erter Freq
Rel 106.9 dBuV #Atten 10 dB 65.01 dBuV
#Peak : = E= 1| 235000000 GHz
Log
10 Stait Freq
dB/ 2.31000000 GHz
Ofist
10.9
dB Stop Freq
oI I 2 39000000 GHz

74.0

dBuV CF Step
§.00000000 MHz

#F g Auto Man

V1 82 Freq Cifset

S3 FC 0.00000000 Hz

aif): -

FTun Signal Track_

Swp On cf

Start 2.310 00 GHz Stop 2.390 00 GHz

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (601 pis)

LOW CHANNEL, 2422 MHz, AVERAGE, VERTICAL
e Agilent 14:43:38 Jul 14, 2013 R T |Freg/Channel

Mkr1 2.390 00 GHz Corter F
erter Freq
Rel 108.5 dBpV #Atten 10 dB 53.505 dByV
N H en B 235000000 GHz
fifvg
Log
10 Stait Freq
dB/ 2.31000000 GHz
; Stop Freq
2.39000000 GHz

CF Step
1] §.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cif

Sup Cn

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW I MHz Sweep 1 ms (601 pis)
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HIGH CHANNEL, 2452 MHz, PEAK, HORIZONTAL
o Agilent 15:02:06 Jul 14, 2013 R T [FregChannel |

Mki1 2.483 637 5 GHz Cortor E
erter Freq
Rel 107.2dByV  #Atien 10 dB §4.55 dBuV
SPeak K en BY 1l 2 49175000 GHz

Log

10 Stait Freq

dB/ 248350000 GHz

Ofist

11.2

dB Stop Freq

2 50000000 GHz

DI 1

7140 F

dBuV CF Step
------ 1.65000000 MHz

#FAvg Auto Wan

V1 82 Freq Cifset

S3 FC 0.00000000 Hz

aif): -

FTun Signal Track_

Swp On Cif

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (601 pis)

HIGH CHANNEL, 2452 MHz, AVERAGE, HORIZONTAL
i Agilent 15:00:46 Jul 14, 2013 R T |Freg/Channel

Mkr1 2.484 297 5 GHz Corter F
erter Freq
Rel 108.8 dBpV #Atten 10 dB 48.859 dBypV

oy H en B 2.49175000 GHz
g
Log

10 Stait Freq

dB/ 248350000 GHz

: Stop Freq

2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cif

Sup Cn

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW I MHz Sweep 1 ms (601 pis)
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

HIGH CHANNEL, 2452 MHz, PEAK, VERTICAL

- Agilent 14:55:12 Jul 14, 2013 R T |Freg/Channel
Mki1 2.483 527 5 GHz Certer F
erter Freq

Rel 107.2 dBpV #Atten 10 dB 67.09dBuV |l oo ro00 Gha

#Peak

Log

10 Stait Freq

dB/ 248350000 GHz

Ofist

1.2

dB Stop Freq

oI 2 50000000 GHz

74.0

dBuV CF Step
1.65000000 MHz

#F g Auto Man

V1 82 Freq Cifset

S3 FC 0.00000000 Hz

aif): -

FTun Signal Track_

Swp On ci

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz

#Res BW 1 MHz #VBW I MHz #Sweep 1 ms (601 pis)

HIGH CHANNEL, 2452 MHz, AVERAGE, VERTICAL

e Agilent 14:56:02 Jul 14, 2013

R T

Freg/Channel

Rel 108.8 dBuV

#Atten 10 dB

Mkr1 2.483 555 0 GHz
52.749 dBpV

fifvg
Log

10
dB/

Certer Freq
249175000 GHz
Stait Freq

2 48350000 GHz
Stop Freq
250000000 GHz

CF Step
1.65000000 MHz
Auto Man

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.500 000 0 GHz
#Sweep 1 ms (601 pis)

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On

—
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

HARMONICS AND SPURIOUS EMISSIONS

11n HT40 MODE, 2422 MHz

HORIZONTAL PLOT

! 1@UL Fremont,5m Chomber A 14 Jul 2813 15:44:54
Rodioted Emissions 3-Meters
20 Order Number:13U15681 C2PC
1 Client:QUALCOMM ATHEROS
Configuration:EUT, LAPTOP AND ANTENNA
Mode:T1n HT48 MODE 2422 MHz
98 V‘ Tested by / SN:CHRIS X
80 R
Peak Limit (dBul/m)
78 |
‘e
3 [514]
2 Avg Limit C(dBul/m) H
o
SQWWWWMWWM N
g |
48 P
30
28
1 a 18
Freguency CGHzI
Range [GHz] Det  RBU  UBW / Avg Tup Sucep Fts  #Sups/fiode  Pol Range [6Hz] Det  RBU  UBU / Avg Tup Sueep Pts #oups/fode  Polar
1:1-3 PEAK 1M M / Log-Pur (Video) Auto/Cpled 3081 Inf/MAXH Hori
318 PEAK I 3/ Log-Pur(Uideo)  Auto/Cpled 16k  Inf/MAXH Hor
p.TST 38815 12 Jul 2813 Rev 9.5 12 Jun 2813
! 1@UL Fremont,5m Chomber A 14 Jul 2813 15:44:54
Rodioted Emissions 3-Meters
20 k Order Number:13U15681 C2PC
1 I Client:QUALCOMM ATHEROS
Configuration:EUT, LAPTOP AND ANTENNA
Mode:11n HT48 MODE 2422 MHz
98 Tested by / SN:CHRIS X
80
Peak Limit (dBulU/m)
78 f
2 |
3 [14]
] Avg Limit (dBul/m) I ]l
el I
5@ MW e s
vt B
48 O
3@
28
1 1a 18
Freguency CGHzI
Range CGHz] Det  RBU  UBU / Avg Tup Sueep Fts #Sups/Mode  Pold  Range [GHz] Det  RBU  UBU / Avg Tup Sueep Pts #Sups/flode  Polar
2:1-3 PERK 1M M / Log-Pur(Uideo)  Auio/Cpled 3881  Inf/MAXH Uerd
3-18 PEAK N M/ log-Pur(Uideo)  Auto/Cpled 16k Inf/MAXH Verd
p.TST 38815 12 Jul 2813 Rev 9.5 12 Jun 2813
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HORIZONTAL AND VERTICAL DATA

Frequency Meter Det AF Amp/Cbl/ Corrected Avg Limit Margin Peak Margin Azimuth Height Polarity

(GHz) Reading T136 Fltr/Pad Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuV/m) (dBuV/m)

1.865 43.03 PK 31.3 -23.8 50.53 53.97 -3.44 74 -23.47 0-360 100 H
1.912 41.99 PK 31.7 -23.8 49.89 53.97 -4.08 74 -24.11 0-360 200 Vv
9.159 35.7 PK 36.1 -23.3 48.5 53.97 -5.47 74 -25.5 0-360 200 H
17.292 35.77 PK 41 -19.8 56.97 53.97 3 74 -17.03 0-360 100 H
9.247 36.76 PK 36.2 -23.7 49.26 53.97 -4.71 74 -24.74 0-360 200 \
15.712 36.55 PK 40.4 -20.3 56.65 53.97 2.68 74 -17.35 0-360 100 \
17.251 26.64 PK 41 -19.5 48.14 53.97 -5.83 74 -25.86 0-360 100 H
15.691 26.94 PK 40.4 -20.4 46.94 53.97 -7.03 74 -27.06 0-360 100 Vv
1.871 33.2 PK 31.3 -23.7 40.8 53.97 -13.17 74 -33.2 0-360 200 H
1.898 32.97 PK 31.7 -23.9 40.77 53.97 -13.2 74 -33.23 0-360 200 V

PK - Peak detector

Frequency Meter Det AF T136 Amp/Cbl Corrected Avg Margin Peak Margin Azimuth Height Polarity
(GHz) Reading (dB/m) IFltr/Pad Reading Limit (dB) Limit (dB) (Degs) (cm)

(dBuVv) (dB) (dBuVv/m) (dBuV/m) (dBuV/m)
9.153 25.77 MAv 36.1 -23.5 38.37 53.97 -15.6 74 -35.63 315 103 H
1
15.704 257 MAv 40.4 -20.3 45.8 53.97 -8.17 74 -28.2 216 345 \Y
1

MAvV1 - Maximum RMS Average

NOTE: All other frequencies were not in the restricted band aside from 9.153GHz and 15.704GHz,
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REPORT NO: 13U15601-1
FCC ID: PPD-QCA6234

DATE: JULY 15, 2013
IC: 4104A-QCA6234

11n HT40 MODE, 2437 MHz

HORIZONTAL PLOT

| 1glL Fremont,5n Chanber A 14 Jul 2B13  16:44:40
Rodiated Emissions 3-Meters
a0 Order Number: 13015681 C2PC
! Client:QUALCOMM ATHEROS
Conf iguration:EUT, LAPTOP AND ANTENNA
Mode:T1n HT4B MODE 2437 MHz
98 | Tested by / SN:CHRIS X.
80 ‘
Peak Limit (dBul/m il
e
3 6o
2 Avg Limit (dBuU/m) ﬂ \
o
< f
o SRS e
18
30
20
1 e 18
Frequency C[GH=z]
Range [GHz] Det  RBW  VBW / Avg Tup Sueep Pts  #Sups/Mode  Fol Range [GHzJ Det RBU VB / Avg Typ Sueep Pts #5ups/Mode  Polari
1:1-3 PEAK 1M M / Log-Pur(Video) Auto/Cpled 3081  Inf/MAXH Hori
3:3-18 PEAK L} M / Log-PurWideo) Auto/Cpled 16k Inf/MAXH Hori|
b.TST 38915 12 Jul 2013 Rev 9.5 12 Jun 2013
| 1gbL_Frement,5n Chamber A 14 Jul 2B13  16:44:48
V Rodiated Emissions 3-Meters
Order Number: 13015681 C2PC
166 Client:QUALCOMM ATHEROS
Conf iguration:EUT, LAPTOP AND ANTENNA
‘ Mode:T1n HT4B MODE 2437 MHz
90 i Tested by / SN:CHRIS X.
a0 /
Peak Limit C(dBul/m) }
78 ‘ “
E \
3 eg ‘
@ Avg Limit CdBul/m) [ \|
o
- 2T s
IRl Wﬂww i
40 i
30
20
1 B8 18
Frequency [GH=z1
Range LGHz] Det RelW VB / Avg Tup Sueep Pts #oups/Mode  Fold  Range [GHz] Det RBU VB / Avg Typ Sueep Pts #sups/Mode  Polori
1 F | Pur dec ( 1 M J
4:3-18 PEAK 1M 3 / Log-Pur(ideo futor/Cplod Inf/MAXH lerd
k.TST 38915 12 Jul 2013 Rev 9.5 12 Jun 2013

Page 58 of 65

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701J

TEL: (510) 771-1000

FAX: (510) 661-0888

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



REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HORIZONTAL AND VERTICAL DATA

Frequenc Meter Det AF T136 Amp/Cbl/ Correcte Avg Limit Margin Peak Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad d (dBuVv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) Reading (dBuVv/m)
(dBuV/m)

1.981 42.67 PK 31.9 -23.6 50.97 53.97 -3 74 -23.03 0-360 100 H
1.959 41.98 PK 31.8 -23.7 50.08 53.97 -3.89 74 -23.92 0-360 100 V
3.193 40.36 PK 33.5 -31 42.86 53.97 -11.11 74 -31.14 0-360 200 H
6.402 37.88 PK 35.5 -27.8 45.58 53.97 -8.39 74 -28.42 0-360 100 H
16.689 34.44 PK 40.7 -18.9 56.24 53.97 2.27 74 -17.76 0-360 200 H
7.697 36.66 PK 35.5 -24.7 47.46 53.97 -6.51 74 -26.54 0-360 200 \
13.625 35.09 PK 38.8 -20.8 53.09 53.97 -.88 74 -20.91 0-360 100 Vv
16.653 25.88 PK 40.7 -19.9 46.68 53.97 -7.29 74 -27.32 0-360 200 H
13.617 26.14 PK 38.8 -21 43.94 53.97 -10.03 74 -30.06 0-360 100 \
1.967 32.8 PK 31.8 -23.5 41.1 53.97 -12.87 74 -32.9 0-360 200 H
1.946 33.22 PK 31.8 -23.9 41.12 53.97 -12.85 74 -32.88 0-360 200 \

PK - Peak detector

NOTE: All marked frequencies were not in the restricted band. No average measurements needed.
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REPORT NO: 13U15601-1 DATE: JULY 15, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

11n HT40 MODE, 2452 MHz

HORIZONTAL PLOT

118UL Fremont,5m Chamber A 14 Jul 2813 17:19:39
Radiated Emissions 3-Meters
108 Order Number:13U15681 C2PC
Client:QUALCOMM ATHEROS
Configuration:EUT, LAPTOP AND ANTENNA
M Mode:T1n HT48 MODE 2437 MHz
=l |w‘ Tested by / SN:CHRIS X
80
Peak Limit (dBul/m) l
78 [
e
3 6@
2 Avg Limit (dBulU/m) l
o
- WMWMW |
1 12
40}o o e
368
28
1 =] 18
Frequency L[GH=z]
Range CGHz] Det  RBW  UBU / Avg Tup Sucep Pts #Sups/Mode  FPold  Range [Gfiz] Det RBU  UBU / Avg Typ Sueep Fts #oups/fode  Polar]
1:1-3 PEAK 1M M / Log-Pur (Video) Auto/Cpled 3881 Inf/MAXH Hori
3:3-18 PEAK 1N 3 / Log-Pur(Uideo)  Auto/Cpled 16k  Inf/MAXH Hor-i
. TST 30915 12 Jul 20813 Rev 9.5 12 Jun 2813

VERTICAL PLOT

| 1gtL_Fremont,5n Chomber A 14 Jul 2813 17:19:39
Radiated Emissions 3-Meters
J Order Number: 13015681 C2PC
168 ‘ Client:QUALCOMM ATHEROS
Configuration:EUT, LAPTOP AND ANTENNA
Mode:11n HT48 MODE 2437 MHz
90 Tested by / SN:CHRIS X
80 - -
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Freguency L[GH=1
Range [GHz] Det  RBU  UBW / Avg Typ Sueep Pts  #ups/Mode  Pol Range (GHz] Dot RBU  UBW / Avg Typ Sueep Pts #oups/Mode  Polar|
1-3 PE 1M M oc w o, w1 nf /MAXH e
3-18 \‘L: L JH‘ ,uJ LU: eo) uto/Cpled Bl Inf/ 1 Uu’
b.TST 39915 12 Jul 2013 Rev 9.5 12 Jun 2013
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HORIZONTAL AND VERTICAL DATA

Frequency Meter Det AF Amp/Cbl/ Correcte Avg Limit Margin Peak Margin Azimuth Height Polarity
(GHz) Reading T136 Fltr/Pad d (dBuVv/m) (dB) Limit (dB) (Degs) (cm)
(dBuVv) (dB/m) (dB) Reading (dBuVv/m)
(dBuV/m)

1.022 45.16 PK 28.1 -25.7 47.56 53.97 -6.41 74 -26.44 0-360 200 H
1.928 42.65 PK 31.8 -23.8 50.65 53.97 -3.32 74 -23.35 0-360 200 H
1.023 44.32 PK 28.1 -25.7 46.72 53.97 -7.25 74 -27.28 0-360 200 V
1.995 42.48 PK 31.9 -23.6 50.78 53.97 -3.19 74 -23.22 0-360 100 \
9.876 33.16 PK 37 -21.9 48.26 53.97 -5.71 74 -25.74 0-360 100 H
13.633 34.02 PK 38.8 -20.5 52.32 53.97 -1.65 74 -21.68 0-360 200 H
9.185 36.3 PK 36.1 -23 49.4 53.97 -4.57 74 -24.6 0-360 200 Vv
17.363 36.03 PK 40.9 -19.4 57.53 53.97 3.56 74 -16.47 0-360 100 \
13.617 26.06 PK 38.8 -21 43.86 53.97 -10.11 74 -30.14 0-360 200 H
17.328 27.25 PK 41 -19.6 48.65 53.97 -5.32 74 -25.35 0-360 200 \
1.024 37.52 PK 28.1 -25.7 39.92 53.97 -14.05 74 -34.08 0-360 200 H
1.929 32.76 PK 31.8 -23.8 40.76 53.97 -13.21 74 -33.24 0-360 100 H
1.024 36.2 PK 28.1 -25.7 38.6 53.97 -15.37 74 -35.4 0-360 200 Vv
1.994 33.04 PK 31.9 -23.6 41.34 53.97 -12.63 74 -32.66 0-360 200 V

PK - Peak detector

NOTE: All marked frequencies were not in the restricted band. No average measurements needed.
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