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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.: QCA6234
SERIAL NUMBER: 75720080 and 75720088 (RF); 75720063 (DFS)
DATE TESTED: April 26 - July 01, 2013
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 9 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:

FRANK IBRAHIM TONY WAGONER

EMC SUPERVISOR 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, FCC 06-96, FCC KDB 789033, 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:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
5180 - 5240 802.11a 14.452 27.874
5180 - 5240 802.11n HT20 14.313 26.996
5190 - 5230 802.11n HT40 16.700 46.774
5260 - 5320 802.11a 16.286 42.521
5260 - 5320 802.11n HT20 17.012 50.257
5270 - 5310 802.11n HT40 16.520 44.875
5500 - 5720 802.11a 16.170 41.400
5500 - 5720 802.11n HT20 17.911 61.816
5510- 5710 802.11n HT40 17.620 57.810
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Declared antenna gain is 2dBi, radiated BE was verified with a PIFA antenna of 2.56dBi gain for
HT40 5310 MHz channel.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was ART2-GUI version 2.3, CART version 4.4
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5.5. 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 rates for 11b and 11g 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:

802.11b mode: 1 Mbps
802.11g mode: 6 Mbps
802.11a mode: 6 Mbps
802.11n HT20mode: MCSO
802.11n HT40mode: MCSO

Radiated BE for EUT with EBJ antenna was performed for the following modes:
e 11n HT40in 5.3GHz UNII Band.

The EUT has three variants:
e EUT without filter.
e EUT with 3G filter.
e EUT with Avago filter

Preliminary investigation was performed to determine worst-case variant. Based on the result of
the preliminary investigation the EUT without filter was chosen as worst-case for all test items
except conducted BE measurement for 11g, 11n HT20 and 11n HT40 (both 2.4 GHz and 5 GHz
bands), where 3G filter unit was worst-case; therefore, for these conducted BE measurements
3G filter unit was also tested and power had to be reduced to pass. Two power tables are
provided, one for both no filter and Avago filter units, and another table for 3G filter unit.
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5.6.

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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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

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 / HP E4446A C01069 |12/20/12 |12/20/13
Spectrum Analyzer Agilent N9030A T313 02/22/13 (02/22/14
Spectrum Analyzer, 26.5 GHz |Agilent / HP E4440A C01179 |02/26/13 |02/26/14
Spectrum Analyzer, 26.5 GHz |Agilent / HP E4440A C01161 |05/07/13 |05/07/14
Antenna, Bilog, 30MHz-1 GHz [Sunol Sciences [JB1 T243 03/06/13 |03/06/14
Antenna, Bilog, 30MHz-1 GHz |Sunol Sciences [JB1 CO01171 |02/13/13 |02/13/14
Antenna, Horn, 18 GHz ETS 3117 C01006 (12/11/12 (12/11/13
Horn Antenna, 1-18GHz ETS Lindgren 3117 T344 02/19/13 (02/19/14
Horn Antenna, 1-18GHz ETS Lindgren 3117 T345 02/19/13 |02/19/14
Antenna, Horn, 26.5 GHz ARA MWH-1826/B |C00980 (11/14/12 |11/14/13
Antenna, Horn, 40 GHz ARA MWH-2640/B |C00981 |(06/14/11 |06/14/13
Preamplifier, 1300 MHz Agilent / HP 8447D CO00580 |01/28/13 |01/28/14
Preamplifier, 1300 MHz Agilent / HP 8447D CO00558 |03/23/13 |03/23/14
Preamplifier, 26.5 GHz Agilent / HP 8449B C01063 |10/22/12 |10/22/13
Preamplifier, 26.5 GHz Agilent / HP 8449B CO00749 |10/19/12 |10/19/13
PreAmplifier, 1-26.5GHz Agilent 8449B T402 03/23/13 (03/23/14
Preamplifier, 40 GHz Miteq NSP4000-SP2 |C00990 |08/02/11 [08/02/13
Peak Power Meter Agilent / HP E4416A C00963 [12/13/12 |12/13/13
Peak / Average Power Sensor |Agilent / HP E9327A C00964 |12/13/12 |12/13/13
LISN, 30 MHz FCC 50/250-25-2 C00626 |01/14/13 |01/14/14
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 [08/08/12 |08/08/13
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.1. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time | Period |Duty Cycle| Duty Duty Cycle 1/T
B X Cycle |Correction Factor|Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
802.11a 20 MHz 2.026 2.061 0.983 98.302% 0.00 0.010
802.11n HT20 1.887 1.923 0.981 98.128% 0.00 0.010
802.11n HT40 0.127 0.162 0.782 78.223% 1.07 7.886
7.2. MEASUREMENT METHODS

KDB 789033 D01 vO1R03:

26 dB BW: Section C

99% BW: Section D

Maximum Conducted Power: Section E, Method SA-1 (duty cycle greater than or equal to 98%)
Maximum Conducted Power: Section E, Method SA-2 (duty cycle less than 98%)

Peak Excursion: Section G

TX Spurious Emissions: Section H

Page 14 of 448

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: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

7.3.

DUTY CYCLE PLOTS

5.2GHz DUTY CYCLE 802.11a MODE
He Agilent 15:33:25 Apr 24,2013

R T

Freg/Channel

Ref 30 dBm

Atten 20 B

A MER2 2026 ms
0.76 dB

#Peak 0

| Lo

Center Freq
518000000 GHz

Log

10
dB/

Offst

Start Freq
£.18000000 GHz

25.5

dB

Stop Freq
£.18000000 GHz

#PAvg

CF Step
5.00000000 MHz
Auto Man|

Center 5.180 000 GHz
Res BW 8 MHz

#VBW 8 MHz

Span 0 Hz
Sweep 2.38 ms (606 pts)

Marer Trace
1R 13
14 1
2R 13
24 [4)]

X Axis

180.3 =
2061 mz
1840 s
2.026 ms

Amplitude
19.92 dBm
-0.29 dB
2039 dBm
-0.76 dB

Freq Offset
0.00000000 Hz

Signal Track
Off

|

On

DUTY CYCLE 802.11n HT20 MODE
W Agilent 11:21:55 Apr 25, 2013

R T

Freg/Channel

Ref 25 dBm

#Atten 20 B

A MEr2 1.887 ms
0.95 dB

#Peak | P

[ |

Center Freq
516000000 GHz

Log
10

dB/
Offst

Start Freq
£.18000000 GHz

21.5

dB

Stop Freq
5.18000000 GHz

LgAv

CF Step
8.00000000 MHz
Auto Ilan

Center 5.180 000 GHz
Res BW 8 MHz

#VBW 50 MHz

Span 0 Hz
Sweep 3 ms (1001 pts)

Marker Trace
1R )
14 1
2R )
24 (1)

X Puxis
375 s
1.923 ms
A1 s
1.887 ms

Amplitude
1783 dBm
0.16 dB
1701 dBm
088 dB

Freq Offset

0.00000000 Hz
Signal Track
On Oiff
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DUTY CYCLE 802.11n HT40 MODE
i Agilent 11:17:09 Apr 25, 2013

R T

|Fre§J’ChanneI |

Ref 25 dBm

#Atten 20 (B

A Mkr2 125.8 ps
278 dB

Center Freq

#Peak l
(43

519000000 GHz

<

Start Freq
£.18000000 GHz

Stop Freq
519000000 GHz

LgAv

CF Step
8.00000000 MHz
Auto Man

Center 5.190 000 GHz
Res BW 8 MHz

#/BW 50 MHz

Span 0 Hz
Sweep 420 ps (1001 pts)

Marker Trace
1R 1)
14 m
2R 1)
28 4 )]

X Ao

55.56 s
1624 s
01.14 =
1268 s

Amplitude

10.90 dBm
1.22 dB

0.42 dBm
272 dB

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

|
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
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8. ANTENNA PORT TEST RESULTS
8.1. 802.11a MODE IN THE 5.2 GHz BAND

8.1.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5180 22.92 25.00
Mid 5200 28.45 31.08
High 5240 30.00 33.67
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26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH

e Agilent 11:48:12 May 4, 2013 F T |Freg/Channel
& bdkrl 22,92 MHz Conter
efner Fred

Ref 20 dBm Atten 10 B 1.56 dB

#Paak 5.18000000 GHz

Log

10 Start Freg

dB/ £.15500000 GHz

Offst

21.5

dB Stop Freq

DI £.20500000 GHz

24.9 “

dBm i CF Step
5.00000000 hMHz

LgAv Auto Ilan

V1 s2 Freq Offset

S3 FC 0.00000000 Hz

AA

aff): .

ETun Signal Track

Swp on Off

Center 5.180 00 GHz Span 50 MHz ‘

#Res BW 160 kHz #WBW 510 kHz Sweep 1.88 ms (601 pts)

BANDWIDTH Chain 0 MID CH

- Agilent 09:57:05 May 7, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 28.45 MHz
0.46 dB

#Peak
Log

dBm

LgAv

Center Freq
520000000 GHz
Start Freq
517800000 GHz
Stop Freq
522200000 GHz

CF Step
4.40000000 hHz
At hdan|

V1 52
S3 FC

AA

of):
FTun

Swp

Center 5.200 00 GHz
ZRes BW 240 kHz

Span 44 MHz

#WBW 750 kHz Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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BANDWIDTH Chain 0 HIGH CH

e Agilent 00:05:39 May 3, 2013 R T |Fre§f(:hanne| I

& Mkrl 30,00 MHz

Ref 30 dBm Atten 20 dB 0.11 dB Center Freg
b eak £.24000000 GHz
Log

10 Start Freq
dB/ £.21500000 GHz
Offst

21.4

B Stop Freq
DI 5.26500000 GHz

224
dBm CF Step
5.00000000 MHz
Auto Man

ZLghAv

V1 s2
$3 FCl,

AA
mfh: .
FTun Signal Track
Swp On Off

Center 5.240 00 GHz Span 30 MHz ‘
#Res BW 160 kHz #VBW 510 kHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
¢ Agilent 11:4839 May 4, 2013 R T |Freg/Channel

& hikrl 25,00 MHz Center F

Ref 20 dBm Atten 10 dB 0.93 dB enter Freq
#Peak 5.15000000 GHz
Start Freq
£.15500000 GHz
Stop Freq
£.20600000 GHz

23.0

dBm CF Step
5.00000000 hMHz
LgAv Auto Ilan|

V1 Ss2

Freq Offset

S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 5.180 00 GHz Span 50 MHz ‘
#Res BW 160 kHz #WBW 510 kHz Sweep 1.88 ms {601 pts)
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BANDWIDTH Chain 1 MID CH
e Agilent 00:11:19 May 3, 2013 R T |FregiChannel

4 Mkl 31.08 MHz

Ref 30 dBm Atten 20 dB 1.65 dB Center Freq
#Feak 5.20000000 GHz
Log

0 Start Freq
dB/ 5.17500000 GHz
OHfst

214

dB Stop Freg
DI 522500000 GHz

214

dBm CF Step

) & o 5.00000000 MHz

ZLghAv At Wian

V1 s2 Freq Offset

53 FC 000000000 Hz
AA

mf): .

FTun Signal Track

Swp on Off

Center 5.200 00 GHz Span 50 MHz ‘
#Res BW 160 kHz #WBW 510 kHz #Sweep 100 ms (601 pts)

BANDWIDTH Chain 1 HIGH CH
W Agilent 00:09:29 May 3, 2013 R T |Fre§fChannel |

& Mkrl 33,67 MHz

Ref 30 dBm Atten 20 dB -1.42 dB Center Freg
b eak £.24000000 GHz
Log

10 Start Freq
dB/ £.21500000 GHz
Offst

21.4

B Stop Freqg
DI 5.26500000 GHz

206
dBm . CF Step

5.00000000 kHz

1 ghv ) Auto Marn

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

p(fh: .
FTun Signal Track
On off

Swp

Center 5.240 00 GHz Span 50 MHz ‘
#Res BW 160 kHz #VBW 510 kHz #Sweep 100 ms (601 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 5180 16.4775]| 16.4910
Mid 5200 16.5216| 16.5604
High 5240 16.5303 | 16.6073
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99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
e Agilent 11:53:01 May 4, 2013

R T |FrequhanneI |

Center Freq

Ch Freg 5.18 GHz Trig  Free 5 18000000 GHz
Occupied Bandwidth Averages: 100 I |
Start Freq
5.15500000 GHz
Ref 20 dBm Atten 10 dB
#Samp I Stop Freq
Log [ £.20500000 GHz
10 SN &
dB/ Y = CF Step
Offst I umyi £.00000000 MHz
e otk A Mar]
dB -
Fraq Offset
Center 5.180 00 GHz Span 50 MHz || 100000000 Hz
#Res BW 300 kHz #WVBW 910 kHz #Sweep 100 ms (601 pts)
- . Signal Track
Occupied Bandwidth Occ BYY % Py 99.00 % ||fon off
16.4775 MHz xdB  -26.00 dB
Transmit Freq Error -44.329 kHz
¥ dB Bandwidth 21.159 MHz"

99% BANDWIDTH, Chain 0 MID CH
- Agilent 23:39:35 May 2, 2013

R T |FrequhanneI |

I Center Freq

Ch Freg 5.2 GHz

Trig Free {2 5000000 GHz

Occupied Bandwidth Averages: 100

Start Freq
517500000 GHz

Ref 30 dBm Atten 20 dB

#Samp

Stop Freq

Log

5.22500000 GHz

10

dB/

CF Step

Offst
21.4

£.00000000 hHz
Auto hdan|

dB

| Freq Offset

Center 5.200 000 GHz

#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms (2001 pts)

0.00000000 Hz

Span 50 MHz

Occupied Bandwidth Oce BWY % Pwr
16.5216 MHz * 4B

Transmit Freq Error -55.B67 kHz
% dB Bandwidth 25.210 MHz*

0 Signal Track
98.00 % (on Off

-26.00 dB
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99% BANDWIDTH, Chain 0 HIGH CH
e Agilent 23:43:04 May 2, 2013

R T |Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.24 GHz

Trig  Free

Averages: 100

Center Freq
£.24000000 GHz

Ref 30 dBm

Atten 20 dB

#Samp

Start Freq
521500000 GHz
Stop Freq
526500000 GHz

dB

Center 5.240 000 GHz
ZRes BW 300 kHz

#VBW 910 kHz

#Sweep 100 ms (2001 pts)

Span 50 MHz

CF Step
5.00000000 fHz
Auto Man

Freq Offset
0.00000000 Hz

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
16.5303 MHz

Occ BYY % Pwr
x dB

-53.892 kHz
25,262 MHz"

99.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

e Agilent 11:54:15

May 4, 2013

R T

|FrequhanneI |

Ch Freq

Oceupied Bandwidth

5.18 GHz

Trig  Free

Averages: 100

Center Freq
518000000 GHz

Ref 20 dBm

Atten 10 dB

Start Freq
£.15500000 GHz

#Samp

Log

Stop Freq
520500000 GHz

10

dB/

Offst
21.5

CF Step
5.00000000 fWHz
N|Auta Man|

dB

Freq Offset

0.00000000 Hz

Center 5.180 00 GHz
#Res BW 300 kHz

#WBW 910 kHz #Sweep 100

Span 50 MHz
ms {601 pts)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Occ BYY % Puwr
¥ dB

16.4910 MHz

-37.595 kHz
22.412 MHz"

95.00 %
-26.00 dB

Signal Track
Off

On
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99% BANDWIDTH, Chain 1 MID CH
- Agilent 23:40:20 May 2, 2013

R T |FrequhanneI |

Tres I Center Freq
| | ‘ 520000000 GHz

Ch Freq 5.2 GHz Trig
Oceupied Bandwidth Averages: 100
| Start Freq
5.17500000 GHz
Ref 30 dBm Atten 20 dB
ESamp) Stop Freq
Log 5.22500000 GHz
10 o <
a8/ i i i i CF Step
Offst Ed . (11 | i & 5.00000000 MHz
214 | bt |k Dl di T LT || [uto Ian
dB ; i il
I | Freq Offset
0.00000000 Hz

Center 5.200 000 GHz

#Res BW 300 kHz #VBW 910 kHz

#Sweep 100 ms (2001 pis)

Span 50 MHz

Signal Track

Occ BYY % Puwr

Occupied Bandwidth

95.00 %
-26.00 dB

On

Off

16.5604 MHz * B
Transmit Freq Error -36.328 kHz
% dB Bandwidth 27 553 MHz"

99% BANDWIDTH, Chain 1 HIGH CH
we Agilent 234116 May 2, 2013

R T |Fre§fChanneI |

Ch Freg 5.24 GHz

Center Freq

Free |l 5 24000000 GHz

Trig

Occupied Bandwidth Averages: 100

Ref 30 dBm Atten 20 dB

| Start Freq
£.21500000 GHz

#Samp

Stop Freqg
526500000 GHz

CF Step
5.00000000 tMHz
s, [llAut Iian

i Freq Offset

Center 5.240 000 GHz

#Res BW 300 kHz #VBW 910 kHz

#Sweep 100 ms (2001 pts)

Span 50 MHz 0.00000000 - Hz

Oec BWW % Pwr
x dB

Occupied Bandwidth
16.6073 MHz

-21.143 kHz
29.994 MHz"

Transmit Freq Error
% dB Bandwidth

Signal Track
Off

99.00 %
-26.00 dB

On
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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 25.46 dB (including two 10 dB pads, 2.06dB cable, and

3.4dB power splitter) was entered as an offset in the power meter to allow for direct reading of
power.

RESULTS

Average Power Results

Channel [ Frequency | Chain O [Chain 1| Total
Power | Power [Power
(MHz) (dBm) [ (dBm) | (dBm)

Low 5180 11.80 12.60 | 15.23
Mid 5200 11.55 12.80 | 15.23
High 5240 11.05 13.00 | 15.14

Page 25 of 448

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: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.1.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is
less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered uncorrelated and the antenna gain is unequal
among the chains. The directional gain is:

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna [ Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.00 2.00 2.00

For PSD, the two chains are considered correlated and the antenna gain is unequal among the
chains. The directional gain is:

Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.00 2.00 5.01

Worst-case correlated antenna gain of 5.01 dBi was used in the output power and PSD table.
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RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5180 22.92 (16.4775 5.01
Mid 5200 28.45 [16.5216 5.01
High 5240 30.00 (16.5303 5.01
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 17.00 22.17 17.16 17.00 4.00 10.00 4.00
Mid 5200 17.00 22.18 17.17 17.00 4.00 10.00 4.00
High 5240 17.00 22.18 17.17 17.00 4.00 10.00 4.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O [Chain 1 Total Power [ Power
Meas Meas Corr'd Limit | Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5180 10.826 | 11.748 14.322 17.00 -2.678
Mid 5200 10.703 | 12.073 14.452 17.00 -2.548
High 5240 10.171 | 12.153 14.284 17.00 -2.716
PPSD Results
Channel | Frequency | Chain O [Chain 1 Total PPSD | PPSD
Meas Meas Corr'd Limit | Margin
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5180 -0.33 0.80 3.28 4.00 -0.72
Mid 5200 -0.55 1.05 3.33 4.00 -0.67
High 5240 -0.99 0.97 3.11 4.00 -0.89
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013

IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

v Agilent 09:39:47

May 7, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkr2 2252 MHz
Band Pwr  10.826 dBm

Center Freq

Es

518000000 GHz

Log

Start Freq

516300000 GHz

Stop Freq

519700000 GHz

CF Step
3.40000000 hHz
At hdan|

Center 5.180 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 34 MHz
Sweep 1 ms (601 pts)

Marker Tragce
1 13
2R 3
24

X iz
5126 06 GHz
5,165 594 GHz

2292 MHz

Amplitude
-0.32 dBm
-28.25 dBm

10.82 dBm

Freq Offset
0.00000000 Hz

Signal Track
Off

|

On

OUTPUT POWER AND PPSD, Chain 0 MID CH

- Agilent 10:14:41 May 7, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkr2 28.45 MHz
Band Pwr 10,703 dBrm

Es

Center Freq
520000000 GHz

Log

Start Freq
£.17900000 GHz

Stop Freq
£.22100000 GHz

CF Step
4.20000000 hHz
At hdan|

Center 5.200 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 42 MHz
Sweep 1 ms (601 pts)

Marker Tragce

1 1)
2R )
25

X iz
5196 20 GHz
5,185 72 GHz

28.45 MHz

Amplitude
-0.55 dBm
-31.90 dBm

10.70 dBm

|

Freq Offset
0.00000000 Hz

Signal Track

On Off
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REPORT NO: 13

U14995-2A

FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
e Agilent 10:18:30 May 7, 2013

ET

|Fre§fChanneI |

G|
Log
10
dB/
Offst
21.5
dB

Ref 20 dBm

#PAvg

Atten 10 dB

A hlke2 30,000 MHz
Band Pwr 10171 dBm

Center Freq
£.24000000 GHz

Start Freq
521750000 GHz

Stop Freq
526250000 GHz

CF Step
450000000 MHz
Auto Man

Center 5.240 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 45 MHz
Sweep 1 ms (601 pts)

Marcer

R [eH]
h 1

X Podis
5242 550 GHz
5225 000 GHz
30.000 MHz

Trace

1 )

Amplitude
-0.99 dBm
-22.88 dBm
10.17 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

OUTPUT POWE

R AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
W Agilent 09:44:25 May 7, 2013

ET

|Fre§fChanneI |

G|

Ref 20 dBm

Atten 10 dB

A hke2 26500 MHz
Band Pwr 11.745 dBm

Center Freq
£.18000000 GHz

<o

Start Freq
516150000 GHz

Stop Freqg
519850000 GHz

CF Step
3.70000000 tMHz
Auta tlan)

Center 5.180 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 37 MHz
Sweep 1 ms (601 pts)

Marcer

2h 1

X Podis
518555 GHz
5167 50 GHz

25.00 MHz

Trace
1 1
2R [4)]

Amplitude
0.20 dBm
-28.88 dBm
11.75 dBm

Freq Offset
0.00000000 Hz

Signal Track
Off

On

—
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REPORT NO: 13U14995-2A

DATE: JULY 05, 2013
FCC ID: PPD-QCA6234

IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 1 MID CH

s Agilent 10:10:10 May 7,2013 R T
4 Mki2 3108 MHz

Freg/Channel

Ref 20 dBm

Atten 10 dB

Band Pwr 12.073 dBm

Center Freq

ianir]

5.20000000 GHz

Start Freq
517700000 GHz

Stop Freq
£.22300000 GHz

CF Step

P Avyg

4.60000000 MHz

Auto hdan|

Center 5.200 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 46 MHz

Sweep 1 ms (601 pts)

Fraq Offset

Mancer Trace
1 1
2R 13
2h 1

Pz
5204 22 GHz
5184 45 GHz

31.02 MHz

Amplitude
1.05 dBm
-31.64 dBm
12.07 dBm

0.00000000 Hz

Signal Track
off

|

Cn

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

e Agilent 10:21:38 May 7, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A& Mki2 3367 MHz
Band Pwr 12153 dBm

Center Freq

Ay
Log

5.24000000 GHz

10

dB/

Offst

Start Freq
£.21500000 GHz

21.5

dB

Stop Freq
526500000 GHz

#PAvg

CF Step
5.00000000 fWHz
Auto Man|

Center 5.240 00 GHz
#Res BW 1 MHz

EVBW 3 MHz

Span 50 MHz
Sweep 1 ms (601 pts)

Marncer Trace
1 1
2R 13
25 (1

X, Pz
5242 08 GHz
5223 16 GHz

23.67 MHz

Amplitude
097 dBm
-32.13 dBm
12.156 dBm

Freq Offset
0.00000000 Hz

Signal Track
Off

|

On
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.1.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

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

RESULTS
Chain 0
Channel [Frequency| PK Level PSD DCCF Peak Excursion [Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Mid 5200 8.07 -0.55 0.00 8.62 13 | -4.38
Chain 1
Channel [Frequency| PK Level PSD DCCF Peak Excursion [Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5200 9.44 1.05 0.00 8.39 13 | -4.61
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

PEAK EXCURSION, Chain 0

PEAK EXCURSION, Chain 0 MID CH
- Agilent 10:04:14 May 7, 2013 R T |FregiChannel

Mkr1 5.205 18 GHz
Ref 20 dBm Atten 10 dB 8.07 dBm Center Freq
#Peak £.20000000 GHz
Start Freq
£.17900000 GHz
Stop Freqg
5.22100000 GHz

CF Step

420000000 MHz
LgAv At [ET

V1 S2 Freq Cffset
$3 FC 0.00000000 Hz
AA

p(f): .
FTun Signal Track
Swp On Off

Center 5.200 00 GHz Span 42 MHz ‘
#Res BW 1 MHz #ZWBW 3 MHz Sweep 1 ms {601 pts)

PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 MID CH
i Agilent 10:08:07 May 7, 2013 R T |Freg/Channel

Mkr1 5.203 45 GHz
Ref 20 dBm Atten 10 dB 9.44 dBm Center Freq
#Peak £.20000000 GHz
Start Freq
£.17700000 GHz
Stop Freq
£.22300000 GHz

CF Step
4 60000000 hHz
LgAv Auto Man|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

pif): .
FTun Signal Track
On off

Center 5.200 00 GHz Span 46 MHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms {601 pts)

Swp
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.1.6. CONDUCTED BANDEDGE, HARMONICS & SPURIOUS (no filter unit)

Chain 0
RESTRICTED BANDEDGE

LOW CHANNEL 5180, PEAK
w Agilent 14:09:07 Apr 25,2013

R T

|Fre§fChanneI |

Ref 11.46 dBm #Atten 0 dB

Mkr1 5.14% 55 GHz
-33.56 dBm

#Peak
Log

Center Freq
&£.07500000 GHz

Start Freq
£.00000000 GHz

Stop Freq
515000000 GHz

Auto

V1 S2
S3 FC

AR
off):

FTun
Swp

On

Start 5.000 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 5.150 00 GHz

Sweep 1 ms (1001 pts)

CF Step
518000000 GHz

Freq Cffset
0.00000000 Hz

Signal Track

Ma

Off

LOW CHANNEL 5180, AVERAGE
- Agilent 20016:34 May 8, 2013

R T

|Fre§fChanneI |

Ref 10 dBm #Atten 0 dB

Mkr1 5.14% 85 GHz
51.878 dBm

#hvg
Log

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

Auto

CF Step
15.0000000 MHz

UL

V1 S2
S3 FS

AR
off):

FTun

On

Swp

Start 5.000 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Sweep 1 ms (1001 pts)

Stop 5.150 00 GHz

Freq Cffset
0.00000000 Hz

Signal Track

—

Off
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

Chain 1

LOW CHANNEL 5180, PEAK
e Agilent 14:11:32 Apr 25, 2013 R T [Freg/Channel |

Mkr1 5.14% 85 GHz Conter F
# enter Freq
Eef 11.46 dBm #Atten 0 dB -38.15 dBm & 07500000 GHa
#Peak
Log
10 Start Freq
dB/ 5.00000000 GHz
Offst
215
dB Stop Freq
515000000 GHz

CF Step
; 518000000 GHz
#PAvyg Auto Ilan
V1 S2 Freq Offset
S3  FChabhdbls, el Saiapaitlonble 0.00000000 Hz

AR

af): )
ETun Signal Track
Swp on o

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL 5180, AVERAGE
s Agilent 20:17:47 May 8, 2013 R T [FregChannel |

Mki1 5.149 10 GHz Corter F

. enter Freq
ft:f 10 dBm #Atten 0 dB 91985 dBm_{l - o7eno0o0 Gz
#Avy
Log

10 Start Freq
dB/ 500000000 GHz
Offst
21.5
dB Stop Freq
515000000 GHz

CF Step
15.0000000 MHz

HPAVg Auto M_a
102

V1 S2

Fraq Offset

S3 FS 0.00000000 Hz
AA

”Fﬁ}f,,, Signal Track
On Oif

Swp

Start 5.000 00 GHz Stop 5.150 00 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

HARMONICS AND SPURIOUS

Chain 0

LOW CHANNEL 5180, PEAK
W Agilent 12:43:38 Apr 25,2013

R T

Freg/Channel

Ref 20 dBm Atten 10 dB

Mkr3 15540 GHz
42.31 dBm

#Peak b

Center Freq
205000000 GHz

Log

10
dB/

Offst

Start Freq
1.00000000 GHz

21.5

dB

Stop Freq
400000000 GHz

#PAvyg

CF Step
3.80000000 GHz
Auto hdan|

Start 1.000 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 40.000 GHz
Sweep 195 ms (601 pts)

XAz
5160 GH=z
10.260 GHz
15.540 GHz

Marer Trace
1 n
2 [8)]
2 n

Amplitude
10.44 dBm
-45.08 dBm
-42.21 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

MID CHANNEL 5200, PEAK
H Agilent 15:20:35 Apr 25,2013

ET

|Fre§fChanneI |

Ref 15 dBm Atten 10 dB

Mkr2 10400 GHz
46.27 dBm

#Peak

Center Freq
205000000 GHz

Log

Start Freq
1.00000000 GHz

Stop Freq
40.0000000 GHz

CF Step
5.18000000 GHz
Auto Man

Start 1.000 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 40.000 GHz
Sweep 195 ms (601 pts)

Maner Trace
1 [8)]
2 (1

X, Bz
5225 GHz
10.400 GHz

Amplitude
10.30 dBm
-45.27 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HIGH CHANNEL 5240, PEAK
- Agilent 15:26:55 Apr25, 2013 BT |Fre§fChanneI I

Mkr3 15.720 GHz

Center Frag
Ref 15 dB Atten 10 dB 4302 dB
#Poak [— e &m0 5000000 GH:

Start Freq
1.00000000 GHz

Stop Freq
40.0000000 GHz

CF Step
5.18000000 GHz
Auto Man

#PAvg

Start 1.000 GHz Stop 40.000 GHz
#Res BW 1 MH:z #WBW 3 MHz Sweep 195 ms (601 pts)
hatker Trace X Pz Amplitude

1 (1 5225 GHz 10.30 dBm

2 1 10.480 GHz -46.52 dBm

3 (1 15.720 GHz -43.02 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

Chain 1

LOW CHANNEL 5180, PEAK
He Agilent 13:05:01 Apr 25,2013 R T [Freg/Channel |

Mkr2 6.915 GHz

Center Freq
E;ng dBm b Atten 10 (B 41.65 dBm o0 A000000 G

Start Freq
1.00000000 GHz

Stop Freq
40.0000000 GHz

CF Step
5.18000000 GHz
Auto Man|

#PAvg

Start 1.000 GHz Stop 40.000 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 195 ms (601 pts)

Matker Trace X Pz Amplitude
1 1 5160 GH=z 11.40 dBm
2 1 6.815 GHz -85 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

|
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

MID CHANNEL 5200, PEAK
e Agilent 15: 22115 Apr 25, 2013 R T |FregiChannel
Mkr3 15600 GHz Conter F

enter Fred

E;.L;i dBm Atten 10 dB 44.48 dBm 50 6000000 GHz

Log

10 Start Freq

dB/ 1.00000000 EHz

Offst

215
dB Stop Freq

40.0000000 GHz

CF Step
. 518000000 GHz
#PAvg Auta Mar)

Start 1.000 GHz Stop 40.000 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 195 ms (601 pts)
Matker Trace X Pz Amplitude
1 11 5225 GHz 11.23 dBm
2 11 10,400 GHz -45.02 dBm
3 11 15,600 GHz -34.48 dBm

Freq Offset
000000000 Hz

Signal Track
On Off

HIGH CHANNEL 5240, PEAK
- Agilent 15:24:41 Apr25, 2013 R T [|Freg/Channel

Mkr1 5.225 GHz

Center Frag
Ref 15 dB Atten 10 dB 1160 dB
#Poak [— e M 205000000 GHz

Log

10 Start Freq
dB/ 1.00000000 GHz
Offst

21.5
dB Stop Freq
- 40.0000000 GHz

CF Step
. 5.18000000 GHz
#PAvg Auto Mar|

Start 1.000 GHz Stop 40.000 GHz Freq Offset
#Res BW 1 MH:z #WBW 3 MHz Sweep 195 ms (601 pts) 0.00000000 Ha
Matker Trace > Pz Amplitude
1 (1 £.225 GHz 11,60 dBm

2 (4] 10.420 GHz -45.57 dBm S|gna| Track
k<] )] 15.720 GHz -44.19 dBm on Off

—
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

BANDEDGE DATA

2TX Conducted Spurious BE for UNII (in the restricted bands)

Date: 5/9/2013

Test Engineer: Tony Wagoner

Client: Qualcomm

Project Number: 13U14995

Configuration: Tx

Mode of operation: 11a 5.2GHz Note: if the PK margin is greater than 20 dB, there is no need to get AVG reading.

Channel | Frequency |[PXA PK Reading PXA PK AG/Chain| PKEIRP | PKE-field | PKE-field | Software | AVG Power
(MHz) Chain 0 (dBm) Reading (dBi) (dBm) Limit Margin Setting [Meter Reading
Chain 1 (dBm) (dBm) (dB) (dBm)

36 (5180) 5149 -33.56 -38.15 2 -27.25 -21.2 -6.05 17.00 14.5/ 14.65

Channel | Frequency PXA AVG PXAAVG [AG/Chain|AVG EIRP | AVG E-field | AVG E-field | Software | AVG Power
(MHz) Reading Reading (dBi) (dBm) Limit Margin Setting [Meter Reading
Chain 0 (dBm) | Chain 1 (dBm) (dBm) (dB) (dBm)

36 (5180) -51.878 -51.985 -41.2 -2.71 13.1/13.75
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

SPURIOUS DATA

The data in this table is from testing done at the harmonics shown in the plots with the
span of 1MHz.

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

Date:

Test Engineer:

Client:

Project Number:
Configuration:
Mode of operation:

4/25/2013
T. Wagoner

Qualcomm Atheros

13u14995
5.2GHz 11a
Tx

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

Channel

Frequency
(MHz)

PSA PK Reading
Chain 0 (dBm)

PSA PK Reading
Chain 1 (dBm)

AG/Chain
(dBi)

PK EIRP
(dBm)

PK E-field
Limit
(dBm)

PK E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

5180)

6915

-53.84

-53.04

-45.40

-21.2

-24.20

17.00

15.4/15.4

10.36

-54.57

-52.19

-45.20

-21.2

-24.00

17.00

15.4/15.4

36 (
36 (5180)
36 (5180)

15.54

-52.47

-52.06

-44.24

-21.2

-23.04

17.00

15.4/15.4

40 (5200)

10.4

-55.94

-55.22

-47.54

-21.2

-26.34

17.00

15.3/16

40 (5200)

15.6

-52.49

-51.71

-44.06

-21.2

-22.86

17.00

15.3/16

48 (5240)

10.48

-55.59

-55.7

-47.62

-21.2

-26.42

17.00

15.3/ 16.6

48 (5240)

15.72

-51.99

-53.06

-44.47

-21.2

-23.27

17.00

15.3/16.6

Channel

Frequency
(MHz)

PSA AVG
Reading
Chain 0 (dBm)

PSA AVG
Reading
Chain 1(dBm)

AG/Chain
(dBi)

AVG EIRP
(dBm)

AVG E-field
Limit
(dBm)

AVG E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)
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DATE: JULY 05, 2013

REPORT NO: 13U14995-2A
IC: 4104A-QCA6234

FCC ID: PPD-QCA6234
8.1.7. CONDUCTED BANDEDGE, HARMONICS & SPURIOUS (3G filter unit)

Chain 0
RESTRICTED BANDEDGE

LOW CHANNEL 5180, PEAK

fAvg Type: ﬂﬁs Frequency

TNO: Fak g 1115 FreeRun
WGl aw Atten: 10 4B
Auto Tune:

Ref Offset 108 dB
Ref 10.00 dBm

Center Freqy
5075000000 GHz}

StartPr.
& OO0 Gf‘?

Stop Fri
5 150000000 GH.

CF Step
15 002000 MMz}

= =

Freq Offset
[P

Stop 5.15000 GHz
Swoep 1.00 ms (1001 pts) |

Start 5,00000 GHz
£Res BW 1,0 MHz

LOW CHANNEL 5180, AVERAGE

Shvg Type ams Frequency

THO Pt —o- g Free Run Avgitond: 0210
Wimnlaw Amen 10 4B

Auto Tune

Ref Offset 108 dB
Rel 10.00 dBm

Center Freq)
5075000000 GH2J

Start FreqL

£ 000000000 G

Stop Freq]
5 150000000 GHz

CF Step
15002000 MH =}

= —

FreqOffset

[P

Start 5,00000 GHz Stop 5.15000 GHz |
£Ros BW 1,0 MHz #VEW 3.0 MHZ" Swoep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

Chain 1

RESTRICTED BANDEDGE

LOW CHANNEL 5180, PEAK

g Type: ams T =i===1  Frequency
,.““-r;':- Trig Fresa Run
W Gorclaw Aten 10 4B

M+ : 148 Auto Tune
Ref Offset 108 dB ! S
Rel 10.00 dBm

Center Freq)
5075000000 GH2}

StartFr
5 DOCC00000 G.t:jl

StopFr:
5 150000000 GH.

CF Step
15000000 Mz}
i Nan

Freq Offset
02

Start 5,00000 GHz Stop 5.15000 GHz |
#Res BW 1,0 MHz

Swoep 1.00 ms (1001 pts) |

LOW CHANNEL 5180, AVERAGE

eAug Type: ams e “===1  Freguency
THO Pt - 175 FresRun Avgitod: 02102
WGl aw Atten 10 4B

Mt 3 “t Auto Tune:
Ref Offset 108 dB ! Y e
Ref 10.00 dBm

Center Freqy
5075000000 GH2

StartFr
5 DOCO0000 s:r

Stop Fri
5 150000000 GH.

CF Step
15 000000 MH ]

e —

FreqOffset
(AP

Start 5,00000 GHz ) ' ) Stop 5.15000 GHz |
£Ros BW 1,0 MHz #VEBW 3.0 MHZ" Swoep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

BANDEDGE DATA

2TX Conducted Spurious BE for UNII (in the restricted bands)

Date:

Test Engineer:
Client:

Project Number:
Configuration:
Mode of operation:

6/25/2013
Tony Wagoner
Qualcomm
13U14995

Tx

11a 5.2GHz

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

Channel

Frequency
(MHz)

PXA PK Reading
Chain 0 (dBm)

PXA PK Reading

Chain 1 (dBm)

AG/Chain
(dBi)

PK EIRP
(dBm)

PK E-field
Limit
(dBm)

PK E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

36 (5180)

5149

-38.362

-38.216

2

-30.27

-21.2

-9.07

15.00

11.8/12.6

Channel

Frequency
(MHz)

PXA AVG
Reading
Chain 0 (dBm)

PXA AVG
Reading
Chain 1 (dBm)

AG/Chain
(dBi)

AVG EIRP
(dBm)

AVG E-field
Limit
(dBm)

AVG E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

36 (5180)

5150

-51.872

-51.323

2

-43.57

-41.2

-2.37

15.00

11.8/12.6
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

8.2.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)
Low 5180 29.42 31.83
Mid 5200 34.32 35.67
High 5240 34.08 42.10
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH

e Agilent 11:40:00 May 3, 2013 F T |Freg/Channel
& bAkr2 29.42 MHz Conter
efner Fred

Ref 20 dBm Atten 10 B 0.77 dB

#Paak 5.18000000 GHz

Log

10 Start Freg

dB/ £.15500000 GHz

Offst

21.5

dB Stop Freq

DI £.20500000 GHz

21.0

dBm CF Step
5.00000000 hMHz

LgAv Auto Ilan

V1 s2 Freq Offset

$3 FC 0.00000000 Hz

AA

aff): .

ETun Signal Track

Swp on Off

Center 5.180 00 GHz Span 50 MHz ‘

#Res BW 300 kHz #WBW 1 MHz #Sweep 100 ms (601 pts)

BANDWIDTH Chain 0 MID CH

- Agilent 14:02:08 May 3, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 34.32 MHz
0.45 dB

#Peak

Center Freq
520000000 GHz
Start Freq
517500000 GHz
Stop Freq
522500000 GHz

dBm

LgAv

CF Step
£.00000000 fHz
At hdan|

V1 s2
S3 FC

AA

off):
FTun

Swp

Center 5.200 00 GHz
#Res BW 390 kHz

Span 50 MHz

#VBW 1.2 MHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

Page 44 of 448

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: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

BANDWIDTH Chain 0 HIGH CH

e Agilent 13:57:36 May 3, 2013

R T |Fre§fChanneI |

Ref 20 dBm Atten 10 dB

A Mkrl 34.08 MHz
0.09 dB

#Feak

dB
Dl

Center Freq
£.24000000 GHz
Start Freq
521500000 GHz
Stop Freq
526500000 GHz

-18.6
dBm

LgAv

CF Step
5.00000000 fHz
Auto Man

V1 52
S3 FC

AA
aff):

FTun

Swp

Center 5.240 00 GHz
#Res BW 390 kHz

Span 30 MHz

#VBW 1.2 MHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH

- Agilent 11:44:54 May 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A MErl 31.83 MHz
-0.02 dB

#FPeak
Log

10
dB/

Offst
21.5

dB

Dl
202
dBm

LgAv

Center Freq
518000000 GHz
Start Freq
515500000 GHz
Stop Freq
520500000 GHz

CF Step
£.00000000 hHz
Auto hdan|

V1 S2
S3 FC

AR
aff}:

FTun

Swp

Center 5.180 00 GHz
#Res BW 330 kHz

Span 50 MHz

#WBW 1 MHz #Sweep 100 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
off

Cn

—
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

BANDWIDTH Chain 1 MID CH

e Agilent 14:04:46 May 3, 2013 F T |Freg/Channel
& Mkrl 3567 MHz Conter

I enter Freq
Ref 20 dBm Atten 10 B 0.05 dB 5 0000000 GHz
#Peak
Log
10 Start Freq
dB/ £.17500000 GHz
Offst
21.5
dB Stop Freq
DI " " £.22500000 GHz
A17.8
dBm CF Step

5.00000000 hMHz
LgAv Auto Ilan
Vi s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On ot
Center 5.200 00 GHz Span 50 MHz ‘
#Res BW 330 kHz #WBW 1 MHz #Sweep 100 ms (601 pts)

BANDWIDTH Chain 1 HIGH CH
we Agilent 13:55:45 May 3, 2013

ET

|Fre§fChanneI |

Ref 20 dBm

Atten 10 dB

A Mkrl 421 MHz
0.26 dB

#Feak

dB
Dl

Center Freq
£.24000000 GHz
Start Freq
521000000 GHz
Stop Freqg
527000000 GHz

-16.8
dBm

LgAv

CF Step
£.00000000 fMHz
Auta tlan)

V1 52
53 FC

AA

aff):
FTun

Swp

Center 5.240 0 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5180 17.9828 | 18.0374
Mid 5200 17.8246 | 17.8977
High 5240 |17.8183|18.0259
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
we Agilent 11:55:46 May 3, 2013

R T |FrequhanneI |

I I
- Center Freq
Ch Freq 5.18 GHz Trig  Free 5 18000000 GHz
Oceupied Bandwidth Averages: 100 I
| Start Freq
5.15500000 GHz
Ref 20 dBm Atten 10 B
#Samp I I Stop Freq
5.20500000 GHz
1L';)g 3 U LT
dB/ 3, < CF Step
Offst [l il L 5.00000000 MHz
st Cr T it Mar]
dB
Freq Offset
Center 5.180 00 GHz Span 50 WHz || 000000000 Hz
#Res BW 820 kHz #VBW 2.7 MH:z #Sweep 100 ms {601 pts)
- : Signal Track
Occupied Bandwidth Occ BW % Puwr 99.00 % |llon off
17.9828 MHz xdB  -Z5.00dE
Transmit Freq Error -39.289 kHz
# dB Bandwidth 22.109 MHz*

99% BANDWIDTH, Chain 0 MID CH

- Agilent 13:16:09 May 3, 2013

R T |FrequhanneI |

Ch Freq 5.2 GHz

Oceupied Bandwidth

I Center Freq

Free |l 5 20000000 GHz

Trig

Averages: 100

| Start Freq
£.17500000 GHz

Ref 20 dBm Atten 10 dB

#Samp

Stop Freq

Log

522500000 GHz

10

dB/

Offst

CF Step

21.5

£.00000000 fHz
uto hdan|

dB

Freq Offset

Center 5.200 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

#Sweep 100 ms {601 pts)

Span 50 MHz

0.00000000 Hz

Occupied Bandwidth

Occ BYY % Puwr

95.00 %

Signal Track
Off

On

Transmit Freq Error
x dB Bandwidth

17.8246 MHz

-58.825 kHz
26.632 MHz"

wdB  -26.00 dB
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

99% BANDWIDTH, Chain 0 HIGH CH
e Agilent 14:12:46 May 3, 2013

R T |Fre§fChanneI |

Ch Freg 5.24 GHz

Center Freq

Free |l 5 24000000 GHz

Trig

Occupied Bandwidth Averages: 100

Ref 20 dBm Atten 10 dB

| Start Freq
£.21500000 GHz

#Samp

Log

Stop Freq
526500000 GHz

10

CF Step

dB/
Offst

5.00000000 MHz

21.5

Auto Man

dB

Freq Offset

Center 5.240 00 GHz

#Res BW 510 kHz #VBW 1.5 MHz

#Sweep 100 ms {601 pts)

Span 50 MHz 0.00000000 - Hz

Qoo By % Pwr
¥ dB

Occupied Bandwidth
17.8183 MHz

-44.590 kHz
25774 MHz"

Transmit Freq Error
# dB Bandwidth

Signal Track
59.00 % Off

-26.00 dB

On

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
- Agilent 11:60:52 May 3, 2013

R T |FrequhanneI |

Ch Freq 5.18 GHz

I Center Freq

Free |l 5 18000000 GHz

Trig

Occupied Bandwidth Averages: 100

Start Freq
515500000 GHz

Ref 20 dBm Atten 10 dB

#Samp

Stop Freq

£
o

5.20500000 GHz

CF Step

5.00000000 MHz

e o Wian

Fraq Offset

Center 5.180 00 GHz

#Res BW 820 kHz #VBW 2.7 MHz

#Sweep 100 ms (601 pts)

Span 50 MHz 0.00000000 - Hz

Dec BWW % Pwr
% dB

Occupied Bandwidth
18.0374 MHz

-16.194 kHz
22,470 MHz"

Transmit Freq Error
¥ dB Bandwidth

Signal Track
off

99.00 %
-26.00 dB

Cn
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

99% BANDWIDTH, Chain 1 MID CH

- Agilent 13:14:30 May 3, 2013

R T |FrequhanneI |

I I
ChFreq 5.2 GHz Tig_Free | . ;:D‘SSS‘SBDF?HQZ
Oceupied Bandwidth Averages: 100 I
| Start Freq
£.17500000 GHz
Ref 20 dBm Atten 10 B
#Samp | | Stop Freq
£.22500000 GHz
Log i o
10 - —
dB/ [ || [ 1 Uil L CF Step
Offst 1 |l 500000000 MHz
21.5 | Auto Ilan)
dB
Freq Offset
0.00000000 Hz

Center 5.200 00 GHz

#Res BW 510 kHz #VBW 1.5 MHz

#Sweep 100 ms {601 pts)

Span 50 MHz

Occupied Bandwidth

17.8977 MHz
Transmit Freq Error -16.552 kHz
 dB Bandwidth 28.779 MHz"

Occ BYY % Puwr
¥ dB

Signal Track
99.00 % off

-26.00 dB

On

99% BANDWIDTH, Chain 1 HIGH CH

we Agilent 14:18:44

May 3, 2013

R T |Fre§fChanneI |

Ch Freg

Occupied Bandwidt

5.24 GHz

Center Freq

Free |l 5 24000000 GHz

Trig

h Averages: 100

Ref 20 dBm

Atten 10 dB

| Start Freq
£.21500000 GHz

#Samp

Log

i

Stop Freqg
526500000 GHz

10

dB/

Offst

21.5

CF Step
5.00000000 tMHz
Auta tlan)

dB

Freq Offset

Center 5.240 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

#Sweep 100 ms {601 pts)

Span 50 MHz 0.00000000 - Hz

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

18.0259 MHz

7.433 kHz
32.501 MHz"

Occ BYY % Pwr
¥ dB

Signal Track
Off

99.00 %
-26.00 dB

On
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 25.46 dB (including two 10 dB pads, 2.06dB cable, and

3.4dB power splitter) was entered as an offset in the power meter to allow for direct reading of
power.

RESULTS

Average Power Results

Channel | Frequency | Chain 0 |Chain 1| Total
Power | Power [Power
(MHz) (dBm) [ (dBm) | (dBm)

Low 5180 11.6 12.4 15.03
Mid 5200 11.4 12.6 15.05
High 5240 10.9 12.85 | 14.99
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.2.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is
less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered uncorrelated and the antenna gain is unequal
among the chains. The directional gain is:

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna [ Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.00 2.00 2.00

For PSD, the two chains are considered correlated and the antenna gain is unequal among the
chains. The directional gain is:

Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.00 2.00 5.01

Worst-case correlated antenna gain of 5.01 dBi was used in the output power and PSD table.
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5180 29.42 |[17.9828 5.01
Mid 5200 34.32 |[17.8246 5.01
High 5240 34.08 (17.8183 5.01
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 17.00 22.55 17.54 17.00 4.00 10.00 4.00
Mid 5200 17.00 22.51 17.50 17.00 4.00 10.00 4.00
High 5240 17.00 22.51 17.50 17.00 4.00 10.00 4.00

Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 |Chain 1 Total Power [ Power
Meas Meas Corr'd Limit |[Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5180 10.831 | 11.729 14.313 17.00 -2.687
Mid 5200 10.597 | 11.717 14.203 17.00 -2.797
High 5240 10.135 | 12.073 14.222 17.00 -2.778
PPSD Results
Channel | Frequency | Chain O [Chain 1 Total PPSD | PPSD
Meas Meas Corr'd Limit | Margin
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5180 -0.42 0.47 3.06 4.00 -0.94
Mid 5200 -0.81 0.37 2.83 4.00 -1.17
High 5240 -1.37 0.64 2.76 4.00 -1.24
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013

IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

we Agilent 10:33:34

May 7, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkr2 2942 MHz
Band Pwr  10.831 dBm

Center Freq

Es

518000000 GHz

Log

Start Freq

5.15800000 GHz

Stop Freq
£.20200000 GHz

CF Step
4.40000000 hHz
At hdan|

Center 5.180 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 44 MHz
Sweep 1 ms (601 pts)

Marker Tragce
1 13
2R 3
24

X iz
5182 42 GHz
5,165 29 GHz

20,42 MHz

Amplitude
-0.42 dBm
-33.21 dBm

10.82 dBm

Freq Offset
0.00000000 Hz

Signal Track
Off

|

On

OUTPUT POWER AND PPSD, Chain 0 MID CH

- Agilent 10:40:43 May 7, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkr2 34320 MHz
Band Pwr 10557 dBm

Es

Center Freq
520000000 GHz

Log

Start Freq
517450000 GHz

Stop Freq
522550000 GHz

CF Step
5.10000000 hHz
At hdan|

Center 5.200 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 51 MHz
Sweep 1 ms (601 pts)

Marker Tragce

1 1)
2R )
25

X iz
5205 185 GHz
5,152 840 GHz
24.220 MHz

Amplitude
-0.21 dBm
-35.12 dBm

1060 dBm

|

Freq Offset
0.00000000 Hz

Signal Track

On Off
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
e Agilent 11:07:50 May 7, 2013

R T |Fre§fChanneI |

Ref 20 dBm Atten 10 dB

A Mkr2 34.080 MHz

Band Puwr 10.135 dBm Center Freq

G|

5.24000000 GHz

Log

10
dB/

Start Freq
£.21450000 GHz

Offst

21.5

dB

Stop Freq
526550000 GHz

CF Step

#PAvg

5.10000000 MHz

Auto Man

Center 5.240 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 51 MHz

Sweep 1 ms (601 pts) Freq Offset

0.00000000 Hz

Marcer Trace
1 1
2R [4)]
2h (1

X Podis
5294 165 GHz
5222 060 GHz
34.080 MHz

Amplitude
-1.37 dBm
-24.74 dBm
10.14 dBm

Signal Track
On Off

—

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

we Agilent 10:45:25 May 7, 2013

R T |Fre§fChanneI |

Ref 20 dBm

Atten 10 dB

A Mkr2 31.53 MHz

Band Puwr 11729 dBm Center Freq

G|

5.18000000 GHz

Start Freq
5.16600000 GHz

Stop Freqg
<l| 520400000 GHz

CF Step

4.30000000 kHz

Auto Man

Center 5.180 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Marcer Trace
1 1
2R [4)]
28 (1

X Podis
5.185 44 GHz
516402 GHz

31.83 MHz

Span 48 MHz
Sweep 1 ms (601 pts) o nFuru%%ucu)g SHei
Amplitude )

0.47 dBm
-32.00 dBm
11.73 dBm

Signal Track
On Off

—
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 1 MID CH

e Agilent 10:66:28 May 7, 2013 R T |FregiChannel

Ref 20 dBm

Atten 10 dB

& MEr2 3567 MHz
Band Pwr 11717 dBm

Es

Center Freq
520000000 GHz

Log

Start Freq
517400000 GHz

Stop Freq
£.22600000 GHz

CF Step
£.20000000 hHz
At hdan|

Center 5.200 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 32 MHz
Sweep 1 ms (601 pts)

Marker Tragce
1 13
2R 3
24

X iz
520272 GHz
5152 16 GHz

25.67 MHz

Amplitude
037 dBm
-33.63 dBm
11.72 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

|

OUTPUT POWER AND PPSD, Chain 1 HIGH CH
we Agilent 11:10:58 May 7, 2013

ET

|Fre§fChanneI |

Ref 20 dBm

Atten 10 dB

A hke2 4210 WHz
Band Pwr 12.073 dBm

G|

Center Freq
£.24000000 GHz

Log
10

dB/

Offst

Start Freq
£.20900000 GHz

21.5

dB

Stop Freqg
527100000 GHz

#PAvg

CF Step
£5.20000000 tMHz
Auta tlan)

Center 5.240 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 62 MHz
Sweep 1 ms (601 pts)

Marcer Trace
1 1
2R [4)]
28 (1

X Podis
524486 GHz
521295 GHz

42.10 MHz

Amplitude
0.64 dBm
-27 A7 dBm
12.07 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.2.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

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

RESULTS
Chain 0
Channel [Frequency| PK Level PSD DCCF Peak Excursion [Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Mid 5200 7.90 -0.81 0.00 8.71 13 | -4.29
Chain 1
Channel [Frequency| PK Level PSD DCCF Peak Excursion [Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5200 8.66 0.37 0.00 8.29 13 | -4.71
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

PEAK EXCURSION, Chain 0

PEAK EXCURSION, Chain 0 MID CH
- Agilent 10:59:26 May 7, 2013 R T |FregiChannel

Mkr1 5.197 450 GHz
Ref 20 dBm Atten 10 dB 7.90 dBm Center Freq
#Peak £.20000000 GHz
Start Freq
£.17450000 GHz
Stop Freqg
5.22550000 GHz

CF Step

510000000 MHz
LgAv At [ET

V1 S2 Freq Cffset
$3 FC 0.00000000 Hz
AA

p(f): .
FTun Signal Track
Swp On Off

Center 5.200 000 GHz Span 51 MHz ‘
#Res BW 1 MHz #ZWBW 3 MHz Sweep 1 ms {601 pts)

PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 MID CH
i Agilent 11:01:31 May 7, 2013 R T |Freg/Channel

Mkr1 5.206 39 GHz
Ref 20 dBm Atten 10 dB 8.66 dBm Center Freq
#Peak £.20000000 GHz
Start Freq
£.17300000 GHz
Stop Freq
£.22700000 GHz

CF Step
5.40000000 hHz
LgAv Auto Man|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

pif): .
FTun Signal Track
On off

Center 5.200 00 GHz Span 54 MHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms {601 pts)

Swp
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REPORT NO: 13U14995-2A

FCC ID:

PPD-QCA6234

DATE: JULY 05, 2013

IC: 4104A-QCA6234

8.2.6. CONDUCTED BANDEDGE, HARMONICS & SPURIOUS (no filter unit)

Chain 0
RESTRICTED BANDEDGE

LOW CHANNEL 5180, PEAK
He Agilent 15:50:23 Apr 25,2013

R T

|Fre§fChanneI |

Ref 11.46 dBm #Atten 0 dB

Mkr1 5.150 00 GHz
-31.46 dBm

#Peak
Log

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

CF Step
5.18000000 GHz
Auto Man

V1 S2
S3  FChuhuu

AR
off):

FTun
Swp

Start 5.000 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 5.150 00 GHz
Sweep 1 ms (1001 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL 5180, AVERAGE
- Agilent 20:35:33 May 8, 2013

R T

|Fre§fChanneI |

Ref 10 dBm #Atten 0 dB

Mkr1 5.14% 70 GHz
51.613 dBm

#hvg
Log

Center Freq
&£.07500000 GHz

Start Freq
£.00000000 GHz

Stop Freq
515000000 GHz

CF Step
150000000 hHz
Auto Man

V1 S2
S3 FS

AR
off):

FTun

Swp

Start 5.000 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.150 00 GHz
Sweep 1 ms (1001 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

Chain 1

RESTRICTED BANDEDGE

LOW CHANNEL 5180, PEAK
i Agilent 15:51:42 Apr25, 2013 R T [Freg/Channel |

Mkr1 5.14%9 40 GHz Conter F
# enter Freq
Etef 11.46 dBm #Atten 0 dB -33.32 dBm 5 07500000 GHa
#Peak
Log
10 Start Freq
dB/ 5.00000000 GHz
Ofst
215
dB Stop Freq
515000000 GHz

CF Step
. 518000000 GHz
#PAvg Auto Ilan|

V1 S2 Freq Offset
(3 B S of TR TANTRRT CTRTT.YA 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Swp

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL 5180, AVERAGE
H Agilent 20:47:56 May 8, 2013 R T [FregiChannel |

Mkr1 5.14%9 85 GHz Conter F
# enter Freq
Ez:r{w dBm #Atten 0 dB 51.160 dBm 5 07500000 GHa
FAvVY
Log
10 Start Freq
dB/ 5.00000000 GHz
Ofst
215
dB Stop Freq
515000000 GHz

CF Step
. 15.0000000 MHz
#PAvg Auto Ilan|
102

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Swp

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

HARMONICS AND SPURIOUS

Chain 0

LOW CHANNEL 5180, PEAK
W Agilent 15:02:07 Apr 25,2013

R T

Freg/Channel

Ref 15 dBm Atten 10 dB

Mkr3 15540 GHz
43.05 dBm

#Peak ¥

Center Freq
205000000 GHz

Log

10
dB/

Offst

Start Freq
1.00000000 GHz

21.5

dB

Stop Freq
400000000 GHz

#PAvyg

CF Step
518000000 GHz
Auto hdan|

Start 1.000 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 40.000 GHz
Sweep 195 ms (601 pts)

XAz
5160 GH=z
10.260 GHz
15.540 GHz

Marer Trace
1 n
2 [8)]
2 n

Amplitude
1082 dBm
-45.65 dBm
-42.05 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

MID CHANNEL 5200, PEAK
He Agilent 15:18:34 Apr 25,2013

ET

|Fre§fChanneI |

Ref 15 dBm Atten 10 dB

Mkr2 10400 GHz
45.90 dBm

#Peak

Center Freq
205000000 GHz

Log

Start Freq
1.00000000 GHz

Stop Freq
40.0000000 GHz

CF Step
5.18000000 GHz
Auto Man

Start 1.000 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 40.000 GHz
Sweep 195 ms (601 pts)

Maner Trace
1 [8)]
2 (1

X, Bz
5225 GHz
10.400 GHz

Amplitude
10.63 dBm
-45.90 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

HIGH CHANNEL 5240, PEAK

W Agilent 10:46:58 May 13, 2013 R T |FregiChannel
Mki3 15.720 GHz
Ref 20 dBm Atten 10 dB 43.40 dBm 20%%35360': éeHCl
#Peak
Log
10 Start Freq
dB/ 1.00000000 GHz
Offst
215
dB Stop Freq
o 40.0000000 GHz
o
CF Step
. 3.90000000 GHz
#PAvg Auto lan
Start 1.000 GHz Stop 40.000 GHz F Offset
#Res BW 1 MHz £VBW 3 MHz Sweep 195 ms 601 pts) || Durnen%mn SHeZ
hader Trace Type X P Amplitude )
1 ) Fregq 5225 GHz 585 dBm
H 11 Frag 10,450 GHz 46 46 dBm ;
3 11 Fregq 15.720 GHz -43.40 dBm OnSlgnaI Tracgﬁ

Chain 1

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL 5180, PEAK
% Agilent 15:05:04 Apr 25, 2013

R T

Freg/Channel

Ref 15 dBm Atten 10 dB

Mkr3 10360 GHz
45.17 dBm

Center Freq

#Peak Iid

205000000 GHz

Start Freq
1.00000000 GHz

Stop Freq
400000000 GHz

5.18000000 GHz

#PAvyg

CF Step

Auto hdan|

Start 1.000 GHz
#Res BW 1 MHz #VBW 3 MHz

Stop 40.000 GHz
Sweep 195 ms (601 pts)

Marer Trace X Pois
1 (13 5160 GHz
2 13 5915 GHz
3 (13 10,360 GHz

Amplitude
1176 dBm
-41.99 dBm
-45.17 dBm

Freq Offset

0.00000000 Hz
Signal Track
On Off
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

MID CHANNEL 5200, PEAK
H Agllent 15:16:49 Apr 25,2013

R T

Freg/Channel

Ref 15 dBm

Atten 10 dB

Mkr3 10400 GHz
46.40 dBm

#Peak

Center Freq
205000000 GHz

Start Freq
1.00000000 GHz

Stop Freq
400000000 GHz

CF Step
518000000 GHz
Auto hdan|

Start 1.000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 40.000 GHz
Sweep 195 ms (601 pts)

Manear Trace
1 4]
2 n
2 [8)]

X Pz
5228 GHz
6018 GHz

10,400 GHz

Amplitude
11.83 dBm
-41.82 dBm
-46.490 dBm

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

|

HIGH CHANNEL 5240, PEAK
W Agilent 10:47:43 May 13, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 B

Mkr3 15.720 GHz
43.45 dBm

#Peak

Center Freq
205000000 GHz

Log

10
dB/

Offst

Start Freq
1.00000000 GHz

21.5

dB

Stop Freq
40.0000000 GHz

#PAvg

CF Step
3.90000000 GHz
Auto Man|

Start 1.000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 40.000 GHz
Sweep 195 ms (601 pts)

Marer
1 n
2 n
2 (N

Trace

X iz
5228 GHz
10,450 GHz
15720 GHz

Amplitude
11.29 dBm
-46.499 dBm
-42.45 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

|
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

BANDEDGE DATA

2TX Conducted Spurious BE for UNII (in the restricted bands)

Date: 5/9/2013

Test Engineer: Tony Wagoner

Client: Qualcomm

Project Number: 13U14995

Configuration: Tx

Mode of operation: 11n 5.2GHz Note: if the PK margin is greater than 20 dB, there is no need to get AVG reading.

Channel | Frequency |[PXA PK Reading PXA PK AG/Chain| PKEIRP | PKE-field | PKE-field | Software | AVG Power
(MHz) Chain 0 (dBm) Reading (dBi) (dBm) Limit Margin Setting [Meter Reading
Chain 1 (dBm) (dBm) (dB) (dBm)

36 (5180) 5150 -31.46 -33.32 2 -24.27 -21.2 -3.07 18.00 15/15.3

Channel | Frequency PXA AVG PXAAVG [AG/Chain|AVG EIRP | AVG E-field | AVG E-field | Software | AVG Power
(MHz) Reading Reading (dBi) (dBm) Limit Margin Setting [Meter Reading
Chain 0 (dBm) | Chain 1 (dBm) (dBm) (dB) (dBm)

36 (5180) -51.613 -51.16 -41.2 -2.16 13/13.8
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

SPURIOUS DATA

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

Date: 4/25/2013

Test Engineer: T. Wagoner

Client: Qualcomm Atheros

Project Number: 13u14995

Configuration: 5.2GHz 11n HT20

Mode of operation: Tx 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
(MHz) | Chain 0(dBm) | Chain1(dBm) | (dBi) (dBm) Limit Margin Setting |Meter Reading
(dBm) (dB) (dBm)
6915 -54.26 -52.79 -45.44 -21.2 -24.24 18.00 15/15.3
10.36 -52.16 -53.99 -44.96 -21.2 -23.76 18.00 15/15.3
15.54 -52.35 -52.44 -44.37 -21.2 -23.17 18.00 15/15.3
10.4 -52.32 -54.88 -45.39 -21.2 -24.19 18.00 15/15.8
15.6 -52.15 -52.27 -44.19 -21.2 -22.99 18.00 15/15.8
10.48 -53.04 -55.26 -45.99 -21.2 -24.79 18.00 15.1/ 16.5
15.72 -52.46 -51.97 -44.19 -21.2 -22.99 18.00 15.1/16.5

Channel |Frequency| PSAAVG PSAAVG |AG/Chain[AVG EIRP| AVG E-field | AVG E-field | Software | AVG Power
(MHz) Reading Reading (dBi) (dBm) Limit Margin Setting |Meter Reading
Chain 0 (dBm) | Chain 1 (dBm) (dBm) (dB) (dBm)

The data in this table is from testing done at the harmonics shown in the plots with the
span of 1IMHz.
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.2.7. CONDUCTED BANDEDGE, HARMONICS & SPURIOUS (3G filter unit)

Chain 0
RESTRICTED BANDEDGE

LOW CHANNEL 5180, PEAK

fAvg Type: ﬂﬁs

NG P T 711 Free Run
W Gl aw Atten: 10 4B

Ref Offset 108 dB
Ref 10.00 dBm

Frequency

Auto Tune:

Start 5,00000 GHz
£Res BW 1,0 MHz

Stop 5.15000 GHz
Swoep 1.00 ms (1001 pts) |

Center Freqy
5075000000 GHz}

StartPr.
& OO0 Gf‘?

Stop Fri
5 150000000 GH.

CF Step
15 002000 MMz}

= =

Freq Offset
[P

LOW CHANNEL 5180, AVERAGE

BAvg Type: RMS
THO Pt —o- Trig Free Run Avgittond:; 0210
W Gl aw Atter 10 4B

Ref Offset 108 dB
Ref 10.00 dBm

Frequency

Auto Tune:

Start 5,00000 GHz

Stop 5.15000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHZz" Swoep 1.00 ms (1001 pts) |

Center Freq)
5075000000 GH2

StartFr
& DOCO0MCCe G:‘%l

Stop Fmﬁh
5150000000 GH.

CF Step
15000000 Mz}
" Nan

FreqOffset
0 Mz

Page 66 of 448

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: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

Chain 1

RESTRICTED BANDEDGE

LOW CHANNEL 5180, PEAK

g Type: ams oo ~===1  Frequency
,.““-r;':- Trig Fresa Run
W Garclaw Arter 10 4B

M+ : 480 A0 Gz Auto Tune
Ref Offset 108 dB . e “oae
Ref 10.00 dBm

Center Freq)
5075000000 GH2}

StartFr
5 DOCC00000 G.t:jl

StopFr:
5 150000000 GH.

CF Step
15000000 Mz}
i Nan

Freq Offset
02

Start 5,00000 GHz Stop 5.15000 GHz |
#Res BW 1,0 MHz

Swoep 1.00 ms (1001 pts) |

LOW CHANNEL 5180, AVERAGE

‘ 10071 AN 2n 25 2010 |

eAug Typa: RMS T ) saem ey | Frequency
WO Fak = 1115 Free Run Avgitoid: 021102 Tev A A
WGl aw Atten 10 4B

WihAp

M 0 00 Gz Auto Tune
Ref Offset 108 dB ! R -
Ref 10.00 dBm

Center Freqy
5075000000 GH2

StartFr
5 DOCO0000 s:r

Stop Fri
5 150000000 GH.

CF Step
15 000000 MH ]

e —

FreqOffset
(AP

Start 5,00000 GHz ) ' ) Stop 5.15000 GHz |
£Ros BW 1,0 MHz #VEBW 3.0 MHZ" Swoep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

BANDEDGE DATA

2TX Conducted Spurious BE for UNII (in the restricted bands)

Date:

Test Engineer:
Client:

Project Number:
Configuration:
Mode of operation:

6/25/2013
Tony Wagoner
Qualcomm
13U14995

Tx

11n HT205.2GHz

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

Frequency

Channel
(MHz)

PXA PK Reading
Chain 0 (dBm)

Chain 1 (dBm)

PXA PK Reading

(dBi)

AG/Chain

PK EIRP
(dBm)

PK E-field
Limit
(dBm)

PK E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

36 (5180) 5150

-41.32

-40.85

2

-33.06

-21.2

-11.86

15.00

11.7/12.68

Frequency

Channel (MHz)

PXA AVG
Reading
Chain 0 (dBm)

PXA AVG
Reading
Chain 1 (dBm)

(dBi)

AG/Chain

AVG EIRP
(dBm)

AVG E-field
Limit
(dBm)

AVG E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

36 (5180) 5150

-53.593

-52.546

2

-45.02

-41.2

-3.82

15.00

11.7/12.68
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

8.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel[Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Low 5190 44.00 43.92

High 5230 70.67 84.50
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
d Agilent 18:33:34 May 3, 2013 R T |Freg/Channel

& bAkr1 44,00 MHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB 0.27 dB
#Peak £.19000000 GHz
Log
10 Start Freqg
dB/ 5.16500000 GHz
Offst
21.5
dB Stop Freq
DI £.21500000 GHz

29.1

dBm & CF Step

) £.00000000 MHz

#PAvyg Auto Ilan

V1 s2 Freq Offset

$3 FC 0.00000000 Hz
AA

af): .

ETun Signal Track

Swp on O

Center 5.190 00 GHz Span 50 MHz ‘
#Res BW 360 kHz #WBW 1 MHz #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 0 HIGH CH
- Agilent 18:35:42 May 3, 2013 R T |FregiChannel

A bkl FOET WHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB -0.48 dB
#Paak £.23000000 5Hz
Log
10 Start Freqg
dB/ 5.18000000 GHz
Ofst

215
dB Stop Freq

DI £.28000000 GHz

210 i \

dBm CF Step
' 10.0000000 hHz

HPAVg Auto M_a

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

”Fﬁ}f,,, Signal Track

On Oif

Swp

Center 5.230 00 GHz Span 100 MHz ‘
#Res BW 360 kHz #WBW 1 MHz #Sweep 100 ms {601 pts)
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
d Agilent 18:35:11 May 3, 2013 R T |Freg/Channel

& bAkrl 43.92 MHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB -0.02 dB
#Peak £.19000000 GHz
Log
10 Start Freqg
dB/ 5.16500000 GHz
Offst
21.5
dB Stop Freq
DI £.21500000 GHz

285

dBm Pos CF Step
) £.00000000 MHz
#PAvyg Auto Mar|
V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA
af: Signal Track
FTun Ignal lrac
Swp on O

Center 5.190 00 GHz Span 50 MHz ‘
#Res BW 360 kHz #WBW 1 MHz #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
- Agilent 18:41:55 May 3, 2013 R T |FregiChannel

A bkl 8450 WHz Conter F
enter Freq

Ref 20 dBm Atten 10 dB 0.40 dB
#Paak £.23000000 5Hz
Log
10 Start Freqg
dB/ 5.18000000 GHz
Ofst
215
dB Stop Freq

£.28000000 GHz
m 0

193
dBm CF Step

10.0000000 MHz

HPAVg Auto M_a

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

”Fﬁ}f,,, Signal Track

On Oif

Swp

Center 5.230 00 GHz Span 100 MHz ‘
#Res BW 360 kHz #WBW 1 MHz #Sweep 100 ms {601 pts)
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5190 36.0450| 36.0388
High 5230 36.4072 | 38.0510
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

5 Agilent 18:13:37 May 3, 2013 R T [Freg/Channel |
[ |
- Center Freq
Ch Freg 5,18 GHz Trig  Free 5 18000000 GHz
Occupied Bandwidth Averages: 100 I |
| Start Freq
5.14000000 GHz
Ref 20 dBm Atten 10 dB
#Samp Stop Freq
Log £.24000000 GHz
10 & fal A E+3
dB/ T CF Step
Offst = < 100000000 MHz
215 |— e Lot BT TP T T T TT1 IRy ohi ¥ Auto Ilan
dB L | | |
| | ! ! Freq Offset
Center 5.190 00 GHz Span 100 MH || 000000000 Hz
#Res BW 1 MHz ZWBW 3 MHz #Sweep 100 ms (601 pts)
- - Signal Track
Occupied Bandwidth Occ BYY % Py 99.00 % ||fon off
36.0450 MHz xdB  -Z6.00 dB
Transmit Freq Error -43.509 kHz
¥ dB Bandwidth 40.316 MHz*

99% BANDWIDTH, Chain 0 HIGH CH

- Agilent 18:16:02

Wiay 3, 2013

R T |FrequhanneI |

I Center Freq

Ch Freg

5.23 GHz

Occupied Bandwidth

Trig  Free

5.23000000 GHz

Averages: 100 I

Start Freq

Ref 20 dBm

Atten 10 dB

5.18000000 GHz

#Samp

Stop Freq

Log

P B Y N N .
~

5.28000000 GHz

10

dB/
Offst

CF Step

I ol 10.0000000 MHz
t

21.5

0 hila

dB

Fraq Offset

Center 5.230 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 100 MH || 000000000 Hz

#Sweep 100 ms (601 pts)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

36.4072 MHz

-37. 725 kHz
58.211 MHz"

Dec BWW % Pwr

Signal Track
off

99.00 %
-26.00 dB

Cn
% dB
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
- Agilent 18:20:29 May 3, 2013

R T |FrequhanneI |

Ch Freq 5.19 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

Ref 20 dBm Atten 10 dB

#Samp

Log

I Center Freq
519000000 GHz

| Start Freq
£.14000000 GHz

Stop Freq
£.24000000 GHz

10

dB/

Offst

21.5 A A,

Auto

dB

Center 5.190 00 GHz

#Res BW 1 MHz #VBW 3 MHz

#Sweep 100 ms {601 pts)

Span 100 MHz

CF Step
10.0000000 hHz

Freq Offset
0.00000000 Hz

Ilan)

Occupied Bandwidth
36.0388 MHz

-6.941 kHz
40.035 MHz"

Transmit Freq Error
x dB Bandwidth

Occ BYY % Puwr
#dB  -25.00 dB

59.00 % |f{on

Signal Track

Off

99% BANDWIDTH, Chain 1 HIGH CH
we Agilent 18:13:46 May 3, 2013

R T |FrequhanneI |

Ch Freq 5.23 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100 I |

Ref 20 dBm Atten 10 dB

I Center Freq
523000000 GHz

Start Freq
£.18000000 GHz

#Samp

Log

Stop Freq
£.28000000 GHz

10

dB/

Offst

21.5

dB

Center 5.230 00 GHz

#Res BW 1 MHz #VBW 3 MHz

#Sweep 100 ms {601 pts)

Span 100 MHz

CF Step
10.0000000 hHz

Auto
<1 Freq Offset
0.00000000 Hz

Ilan)

Occupied Bandwidth
38.0501 MHz

754 646 kHz
70.492 MHz"

Transmit Freq Error
x dB Bandwidth

Occ BYY % Puwr
#dB  -25.00 dB

59.00 % |f{on

Signal Track

Off
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.3.3. AVERAGE POWER (No filter unit)

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 25.46 dB (including two 10 dB pads, 2.06dB cable, and
3.4dB power splitter) was entered as an offset in the power meter to allow for direct reading of
power.

RESULTS

Average Power Results

Channel | Frequency | Chain 0 |Chain 1| Total

Power [ Power [Power
(MHz) (dBm) | (dBm) | (dBm)
Low 5190 6.50 7.35 9.96

High 5230 8.50 9.00 11.77
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.3.4. AVERAGE POWER (3G filter unit)

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 25.46 dB (including two 10 dB pads, 2.06dB cable, and
3.4dB power splitter) was entered as an offset in the power meter to allow for direct reading of
power.

RESULTS

Average Power Results

Channel | Frequency | Chain 0 |Chain 1| Total

Power [ Power |[Power
(MHz) (dBm) | (dBm) | (dBm)
Low 5190 5.02 6.44 8.80
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.3.5. OUTPUT POWER AND PPSD (no filter unit)

LIMITS

FCC §15.407 (a) (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

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 0 | 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: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5190 43.9200 | 36.04 2.00
High 5230 70.6700 | 36.41 2.00
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD | eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5190 17.00 23.00 21.00 17.00 4.00 10.00 4.00
High 5230 17.00 23.00 21.00 17.00 4.00 10.00 4.00

Duty Cycle CF (dB)| 1.07 (Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 |Chain 1 Total Power [ Power
Meas Meas Corr'd Limit [Margin

Power | Power Power
(MHz) dBm) | (dBm) (dBm) (dBm) (dB)
Low 5190 5.73 5.79 9.84 17.00 -7.16
High 5230 13.00 12.20 16.70 17.00 -0.30

PPSD Results
Channel | Frequency | Chain O [Chain 1 Total PPSD | PPSD
Meas Meas Corr'd Limit | Margin
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5190 -8.54 -8.19 -4.28 4.00 -8.28
High 5230 -1.61 -1.38 2.59 4.00 -1.41
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

- Agilent 01:01:53 Jun 22,2013

R T

Freg/Channel

Ref 10 dBm Atten 10 dB

A hke2 4400 MHz
Band Pwr 5725 dBm

Center Freq

#iwg
Log

519000000 GHz

10

dB/

Offst

Start Freq
515750000 GHz

10.8

dB

Stop Freq

5.22250000 GHz

#PAvyg

CF Step
£.50000000 MHz

Auto hdan|

Center 5.190 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 65 MHz
#Sweep 100 ms (601 pts)

Fraq Offset

Manear Trace

1 4]
2R )

X Pz
5.192 78 GHz
5.162 00 GHz

44,00 MHz

Amplitude
-2.54 dBm
-38.32 dBm

051dB

0.00000000 Hz

Signal Track
off

|

Cn

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

e Agilent 19:04:55 May 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 10 B

A Mkr2 70E7 MHz
Band Pwr 12999 dBm

g
Log

Center Freq
523000000 GHz

Start Freq
£.18000000 GHz

Stop Freq
528000000 GHz

CF Step
10.0000000 hHz
Auto Man|

Center 5.230 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Marer Trace
1 13
2R 1
2h

X iz
5228 67 GHz
5.194 66 GHz

TOET MHz

Amplitude
-1.61 dBm
-28.75 dBm
12.00 dBm

|

Freq Offset
0.00000000 Hz

Signal Track

On Off

Page 79 of 448

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 771-1000

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



REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

- Agilent 01:03:42 Jun 22,2013

R T

Freg/Channel

Ref 10 dBm

Atten 10 dB

A hke2 4392 MHz
Band Pwr  5.785% dBm

Center Freq

#iwg

519000000 GHz

Log
10

<

dB/

Offst

Start Freq
515750000 GHz

10.8

dB

Stop Freq

5.22250000 GHz

CF Step

#PAvyg

5.50000000 MHz

Auto hdan|

Center 5.190 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 65 MHz

#Sweep 100 ms (601 pts)

Fraq Offset

Manear Trace
1 4]
2R 13

X Pz
520105 GHz
5.162 04 GHz

4382 MHz

Amplitude
-2.19 dBm
-38.97 dBm

1.81dB

0.00000000 Hz

Signal Track
On Oif

|

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

e Agilent 00:43:51 May 7, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A& hki2 8450 MHz
Band Pwr 12197 dBm

Ay

Center Freq
523000000 GHz

Log
10

dB/

Offst

Start Freq
516750000 GHz

21.5

dB

Stop Freq
£.29250000 GHz

#PAvg

CF Step
125000000 hHz
Auto Man|

Center 5.230 00 GHz
#Res BW 1 MHz

EVBW 3 MHz

Span 125 MHz
Sweep 1 ms (601 pts)

Marncer Trace
1 1
2R 13
248 (1

X, Pz
5240 62 GHz
5187 75 GHz

24.50 MHz

Amplitude
-1.38 dBm
-36.62 dBm
12.20 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

|
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.3.6. OUTPUT POWER AND PPSD (3G filter unit)

LIMITS

FCC §15.407 (a) (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

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 0 | 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: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5190 43.9200 | 36.04 2.00
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD | eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5190 17.00 23.00 21.00 17.00 4.00 10.00 4.00

Duty Cycle CF (dB)| 1.07 |Inc|uded in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Chain 0 [Chain 1 Total Power | Power
Meas Meas Corr'd Limit | Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5190 7.707 5.659 10.883 17.00 -6.117

PPSD Results
Channel | Frequency | Chain 0 |Chain 1 Total PPSD | PPSD
Meas Meas Corr'd Limit [Margin
PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5190 -6.83 -8.58 -3.54 4.00 -7.54
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

- Agilent 13:68:57 Jul 1, 2013 R T |Freg/Channel
A Mki2 44.00 MHz Cerler E
erter Freq
Rei 10 dB Atten 10 dB Band Pwr  7.707 dB
N Ll en ane 1| 519000000 GHz
ffvg
1
Log P
10 Stait Freq
dB/ 515750000 GHz
Ofist 2= =
10.8 Lo
dB Stop Freq
522250000 GHz
CF Step
6.50000000 MHz
#PAvg Auto Man
Center 5.190 00 GHz Span 65 MHz F Cifset
#Res BW 1 MHz #VBW 3 MHz _ #Sweep 100 ms (601 pts) [ nur[;an%nun SHEZ
Maiker Tiace Type K Aniz Amplitude i
1 1) Fieg §.201 27 GHz -8.83 dBm
2R ) Fieg 5.188 00 GHz -36.47 dBm Slgnal Tfack
24 11 Fieg 44,00 MHz 7.71 dBm on Qf

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
- Agilent 14:02:13 Jul 1, 2013 R T

AME2 4392 MHz
Rel 10 dBm Atten 10 dB Band Pwr  5.659 dBm
fifivg |
Log
10
dB/
Ofist
10.8
dB

Freg/Channel

Certer Freq
519000000 GHz

1
*3

Stait Freq
515750000 GHz

Stop Freq
522250000 GHz

CF Step
6.50000000 MHz

#PAvg

Auto

Man

Center 5.190 00 GHz
#Res BW 1 MHz

Span 65 MHz

#VBW 3 MHz #Sweep 100 ms (601 pis)

Maiber Tiace
1 1)
IR 1y

24 1)

R Axiz
5.203 54 GHz
5.188 04 GHz

43.92 MHz

Amplilude
-8.58 dBm
-39.54 dBm

5.688 dBm

Freq Cliset
0.00000000 Hz

On

|

Signal Track
Cif
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.3.7. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

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

RESULTS

Refer to the results of 802.11n HT20 mode in the 5.2 GHz band.
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.3.8. CONDUCTED BANDEDGE, HARMONICS & SPURIOUS (no filter unit)

Chain 0
RESTRICTED BANDEDGE

LOW CHANNEL 5190, PEAK

- Agilent 12:28:25 Apr 28,2013 R_T [Freg/Channel |

Mkr1 5.150 00 GHz Corter F

# ener Fred

E;L;;I(.dﬁ dBm #Atten 0 dB -30.46 dBm £ (7E00000 Gl
Log

Start Freq

5.00000000 GHz

: Stop Freq

5.15000000 GHz

CF Step
150000000 hHz
Auto Man

V1 s2 Freq Cffset
53 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track

Swp on O

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz ZWBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL 5190, AVERAGE
- Agilent 11:03:35 May 13, 2013 R T |Fre§fChanneI I

Mkr1 5.150 00 GHz Centor F

. enter Freq

5::{10 dBm #Atten 0 dB 51590 dBm_fl - e 0000 GHz
#Avg

Log

Start Freq

5.00000000 GHz

. Stop Freq

5.15000000 GHz

CF Step
150000000 hHz
Auto Man

V1 s2 Freq Cffset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track

Swp on O

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz ZWBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

Chain 1

RESTRICTED BANDEDGE

LOW CHANNEL 5190, PEAK
it Agilent 122951 Apr 28, 2013 R T [Freg/Channel |

Mkr1 5.14%9 85 GHz Conter F
# enter Freq
Etef 11.46 dBm #Atten 0 dB -31.08 dBm 5 07500000 GHa
#Peak
Log
10 Start Freq
dB/ 5.00000000 GHz
Ofst
215
dB Stop Freq
515000000 GHz

CF Step
. 15.0000000 MHz
#PAvg Auto Ilan|

V1 S2 Freq Offset
S3 FCpid 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Swp

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL 5190, AVERAGE
- Agilent 11:04:30 May 13, 2013 R T |Freq,‘(:hanne| .

Mkr1 5.14%9 85 GHz Conter F
# enter Freq
Ez:r{w dBm #Atten 0 dB 49417 dBm 5 07500000 GHa
FAvVY
Log
10 Start Freq
dB/ 5.00000000 GHz
Ofst
225
dB Stop Freq
515000000 GHz

CF Step
. 15.0000000 MHz
#PAvg Auto Ilan|
128

V1 s2 Freq Offset
S3 FS : 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Swp

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HARMONICS AND SPURIOUS

Chain 0

LOW CHANNEL 5190, PEAK
e Agilent 11:47:17 Apr 26, 2013 R T |FregiChannel

W3 1557 Gha |
enter Freq

Ref 20 B Atten 10 dB 43.62 dB

#Poak [— = M 200150000 GHz

Log

10 Start Freq

dB/ 30.0000000 MHz
Offst

215
dB Stop Freq
400000000 GHz

CF Step
3.95700000 GHz
Auto hdan|

#PAvyg

Start 30 MHz Stop 40.00 GHz

£Res BW 1 MHz SUBW3 MHz  Sweep 199.9 ms (1001 pts) . DFDB%%D%g Sfé

Mater Trace X Pois Amplitude
1 1) 5.19 GHz 9.40 dBm
2 1 1038 GHz -45.21 dBm
2 (4] 15.57 GHz -42.62 dBm

Signal Track
On Off

HIGH CHANNEL 5230, PEAK
st Agilent 12.0156 Apr 26, 2013 R T [Freq/Channel |

M3 15.69 GHz [
Ref 20 dB Atten 10 dB 44.19 dB SMer Fred
fPoak[ = == |[ 200150000 GHz

Log

10 Start Freqg

dB/ 30.0000000 MHz
Offst

21.5
dB Stop Freqg
. 40.0000000 GHz

CF Step
3.85700000 GHz
Auto hdan|

#PAvg

Start 30 MHz Stop 40.00 GHz

#Res BW 1 MHz SUBW3 MHz  Sweep 199.9 ms (1001 pts) . guru%%ucu)g Sﬁi

Matker Trace X Pz Amplitude
1 )] 5.23 GHz 11.16 dBm
2 (1 1045 GHz -45.55 dBm
3 )] 15,69 GHz -44.18 dBm

Signal Track
On Off

|

Page 87 of 448
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: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

Chain 1

LOW CHANNEL 5190, PEAK
s Agilent 11:48:41 Apr26,2013 R T [Freg/Channel

Mkr3 15.57 GHz

Center Freq
Ref 20 dBm Atten 10 dB 4363 dBm_ | o 0150000 GHz
#Peak |

Start Freq
300000000 MHz

Stop Freq
40.0000000 GHz

CF Step

. 3.99700000 GHz
#PAvy Auto i

Tvlan|
Start 30 MHz Stop 40.00 GHz Freq Offset
#Res BW 1 MHz Z#WBW 3 MHz Sweep 199.9 ms (1001 pts) 0.00000000 Hz
Mater Trace X Pois Amplitude
1 13 5.10 GHz 10.07 dBm
z P 1038 GHz ~48.46 dBm ‘ Signal Track
z o 1557 GHz 43,53 dBm On Of

HIGH CHANNEL 5230, PEAK
i Agilent 12:05:07 Apr28, 2013 R T |Freg/Channel

Mkr3 15.69 GHz

Center Frag
Ref 20 dB Atten 10 dB 4365 dB
#Poak [— = M 200150000 GHz

Log
10 Start Freqg
B/ 30.0000000 MHz
Offst

215
dB Stop Freq
. 400000000 GHz

CF Step
. 3.99700000 GHz
#PAvy Auta Ma

Start 30 MHz Stop 40.00 GHz Freq Offset
#Res BW 1 MHz #WBW 3 MHz Sweep 199.9 ms (1001 pts) 0.00000000 Hz
Mater Trace X Pois Amplitude
1 11 523 GHz 11.0% dBm
2 (4] 10046 GHz -45.53 dBm Slgnal Track
] 11 15.69 GHz -43.65 dBm ‘On Off
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

BANDEDGE DATA

2TX Conducted Spurious BE for UNII (in the restricted bands)

Date:

Test Engineer:
Client:

Project Number:
Configuration:

5/9/2013

Tony Wagoner
Qualcomm
13U14995

Tx

Mode of operation: 5.2GHz 11n HT40 Note: if the PK margin is greater than 20 dB, there is no need to get AVG reading.

Channel PXA PK
Reading
Chain 1 (dBm)

-31.08 2

Frequency
(MHz)

PXA PK Reading
Chain 0 (dBm)

AG/Chain
(dBi)

PK EIRP
(dBm)

PK E-field
Limit
(dBm)
-21.2

PK E-field
Margin
(dB)
-1.54

Software
Setting

AVG Power
Meter Reading
(dBm)
9.8/ 10

38 (5190) 5150 -30.46 -22.74 12.50

PXA AVG
Reading
Chain 0 (dBm)

Channel PXA AVG
Reading

Chain 1 (dBm)

Frequency
(MHz)

AG/Chain
(dBi)

AVG EIRP
(dBm)

AVG E-field
Limit
(dBm)

AVG E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

38 (5190) -51.59 -49.417 -41.2 -1.15 6.5/7.35
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

SPURIOUS DATA

The data in this table is from testing done at the harmonics shown in the plots with the
span of 1IMHz.

2TX Conducted Spurious for UNII (in the restricted bands)

Date:

Test Engineer:
Client:

Project Number:
Configuration:
Mode of operation:

4/26/2013

Tony Wagoner
Qualcomm Atheros
13u14995

5.2GHz 11n HT40

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

Channel | Frequency

(MHz)

PSA PK Reading
Chain 0 (dBm)

PSA PK Reading
Chain 1 (dBm)

AG/Chain
(dBi)

PK EIRP
(dBm)

PK E-field
Limit
(dBm)
-21.2
-21.2
-21.2
-21.2

PK E-field
Margin
(dB)
-24.31
-22.99
-25.83
-22.99

Software
Setting

AVG Power
Meter Reading
(dBm)
14.85/ 15
14.85/ 15
14.7/ 16.2
14.7/16.2

38 (5190)
38 (5190)
46 (5230)
46 (5230)

10.38
15.57
10.46
15.69

-52.74
-52.44
-54.58
-51.98

-54.5
-52
-55.57
-52.45

-45.51
-44.19
-47.03
-44.19

18.00
18.00
18.00
18.00

Frequency
(MHz)

PSA AVG
Reading
Chain 0 (dBm)

PSA AVG
Reading
Chain 1 (dBm)

AG/Chain
(dBi)

AVG EIRP
(dBm)

AVG E-field
Limit
(dBm)

AVG E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)
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REPORT NO: 13U14995-2A

DATE: JULY 05, 2013
FCC ID: PPD-QCA6234

IC: 4104A-QCA6234

8.3.9. CONDUCTED BANDEDGE, HARMONICS & SPURIOUS (3G filter unit)

Chain 0
RESTRICTED BANDEDGE

LOW CHANNEL 5190, PEAK

Frequency

NG P T 711 Free Run
W Gl aw Atten: 10 4B

M+ : 247 Y .t Auto Tune
Ref Offset 108 dB : 28 41 ciBmm
Ref 10.00 dBm : T

Center Freqy
5075000000 GHz}

StartPr.
& OO0 Gf‘?

Stop Fri
5 150000000 GH.

CF Step
15 002000 MMz}

= =

Freq Offset
[P

Start 5,00000 GHz
£Res BW 1,0 MHz

Stop 5.15000 GHz
1.00 ms (1001 pts) |

LOW CHANNEL 5190, AVERAGE

Fhug Type: AMS masl s w|  Frequency
THO Pt —o- Trig Free Run Avgittod: 1280129
W Garclaw Atter 10 4B

M+ . 3 A( Auto Tune
Ref Offset 11,67 o8 - S e R
Ref 11,00 dBm oue abr

Center Freq)
5075000000 GH2

StartFr
& DOCO0MCCe G:‘%l

Stop Fmﬁh
5150000000 GH.

CF Step
15000000 Mz}
" Nan

FreqOffset
0 Mz

Start 5,00000 GHz Stop 5.15000 GHz
#Res BW 1,0 MHz #VEW 3.0 MHz" Swoep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

Chain 1

RESTRICTED BANDEDGE

LOW CHANNEL 5190, PEAK

Fhng Type: AMS o =7 =1  Frequency
THO: Fak g 1718 FreeRun
W Gl aw Atten 10 4B

M+ . L AG B& il Auto Tune
Ref Offset 108 dB ! g - Ao
Rel 10.00 dBm

Center Freq)
5075000000 GH2}

StartFr
5 DOCC00000 G.t:jl

StopFr:
5 150000000 GH.

CF Step
15000000 Mz}
i Nan

Freq Offset
02

Start 5,00000 GHz Stop 5.15000 GHz |
#Res BW 1,0 MHz

Swoep 1.00 ms (1001 pts) |

LOW CHANNEL 5190, AVERAGE

eAug Type: ams = Ty | Frequency
THO Pt - 175 FresRun Avgitoid: 268129
W Gl aw Atten 10 4B

Mt $48 40 il Auto Tune:
Ref Offset 1167 o8 ! s -, -
Refl 11,00 dBm

Center Freqy
5075000000 GH2

StartFr
5 DOCO0000 s:r

Stop Fri
5 150000000 GH.

CF Step
15 000000 MH ]

e —

FreqOffset
(AP

Start 5,00000 GHz ) ' ) Stop 5.15000 GHz |
£Ros BW 1,0 MHz #VEBW 3.0 MHZ" Swoep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

BANDEDGE DATA

2TX Conducted Spurious BE for UNII (in the restricted bands)

Date:

Test Engineer:
Client:

Project Number:
Configuration:
Mode of operation:

6/25/2013
Tony Wagoner
Qualcomm
13U14995

Tx

11n HT40 5.2GHz

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

Frequency

Channel
(MHz)

PXA PK Reading
Chain 0 (dBm)

Chain 1 (dBm)

PXA PK Reading

(dBi)

AG/Chain

PK EIRP
(dBm)

PK E-field
Limit
(dBm)

PK E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

38 (5190) 5150

-36.41

-34.45

2

-27.30

-21.2

-6.10

10.00

5.48/6.96

Frequency

Channel (MHz)

PXA AVG
Reading
Chain 0 (dBm)

PXA AVG
Reading
Chain 1 (dBm)

(dBi)

AG/Chain

AVG EIRP
(dBm)

AVG E-field
Limit
(dBm)

AVG E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

38 (5190) 5149

-50.608

-49.711

2

-42.12

-41.2

-0.92

9.50

5.02/6.44
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.4.

802.11a MODE IN THE 5.3 GHz BAND

8.4.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)
Low 5260 27.87 30.40
Mid 5300 28.08 35.00
High 5320 23.08 26.00
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
@ Agilent 21:40:27 May 3, 2013 R T |Freg/Channel

& bkr1 27 87 MHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB -0.07 dB
#Peak £.26000000 GHz
Log
10 Start Freqg
dB/ N . 5.24000000 GHz
Offst
214
dB Stop Freq
DI £.28000000 GHz

238 & &
dBm CF Step
) 400000000 MHz
#PAvyg Auto Ilan
V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .

ETun Signal Track
#Swp On 0Off

Center 5.260 00 GHz Span 40 MHz ‘
#Res BW 160 kHz #VBW 510 kHz #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 0 MID CH
e Agilent 21:47:00 May 3, 2013 R T |Frea/Channel

A bkl 28.08 MHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB -0.79 dB
#Paak £.30000000 5Hz
Log
10 Start Freqg
dB/ A | & 5.27500000 GHz
Ofst

214
dB Stop Freq

DI £.32500000 GHz
228
dBm CF Step
. £.00000000 hHz

#PAvg Auto tlan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

”Fﬁ}f,,, Signal Track

On Oif

#Swp

Center 5.300 00 GHz Span 50 MHz ‘
#Res BW 160 kHz #VBW 510 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

26 dB BANDWIDTH, Chain 0 HIGH CH

e Agilent 21:48:58 May 3, 2013 R T |Fre§f(:hanne| I

4 Mkrl 23.08 MHz Center F
Ref 20 dBm Atten 10 dB -0.41 dB enter -req
#Peak 5.32000000 GHz
Start Freq
6.29500000 GHz
B Stop Freq
Dl 5.34500000 GHz

24.7
dBm ) | CF Step

5.00000000 fHz
Auto Man

#PAvg

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

AA
aff): .
ETun Signal Track
On Off

#Swp

Center 5.320 00 GHz Span 30 MHz ‘
#Res BW 160 kHz #WVBW 510 kHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
- Agilent 21:43:26 May 3, 2013 R T |FregiChannel

A Mkrl 30,40 MHz Center F
) enter Freq
Ref 20 dBm Atten 10 dB 07298 | - Seooo000 GHz
#Peak
Start Freq
£.24000000 GHz
Stop Freq
528000000 GHz
224

dBm CF Step
4.00000000 hWHz
Auto Man|

#PAvg

V1 Ss2

Freq Offset

S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

#Swp

Center 5.260 00 GHz Span 40 MHz ‘
#Res BW 160 kHz #WBW 510 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

26 dB BANDWIDTH, Chain 1 MID CH
e Agilent 21:45:13 May 3, 2013 F T |Freg/Channel

A bAkr1 3500 MHz Conter

efner Fred
Ref 20 dBm Atten 10 dB -0.07 dB
#Paak 5.30000000 GHz
Log
10 Start Freg
dB/ £.27500000 GHz
Offst
214
dB Stop Freq
DI £.32500000 GHz

214

dBm CF Step

) 5.00000000 MHz

EPAvy At Ilan|

V1 s2 Freq Offset

$3 FC 0.00000000 Hz
AR

aff}: .

ETun Signal Track

#Swp on Off

Center 5.300 00 GHz Span 50 MHz ‘
#Res BW 160 kHz #WBW 510 kHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
e Agilent 20:50:31 May 3, 2013 R T |Fre§fChannel |

4 Mkrl 26,00 MHz Center F
Ref 20 dBm Atten 10 dB 1.44 dB enter -req
#Peak £.32000000 GHz
Start Freq
ol 5.29500000 GHz
B Stop Freqg
]| 5.34500000 GHz

238
dBm CF Step

} £.00000000 MHz
#PAvg Auto lan

V1 s2 Freq Offset
53 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track

On Off

#Swp

Center 5.320 00 GHz Span 50 MHz ‘
#Res BW 160 kHz #WVBW 510 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) [ (MHz)
Low 5260 16.4863 | 16.5249
Mid 5300 16.5037| 16.5836
High 5320 |16.4514|16.4827
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

5 Agilent 20:08:15 May 3, 2013 R T [Freg/Channel |
[ I
- Center Freq
Ch Freg 5.26 GHz Trig  Free 5 2R000000 GHz
Occupied Bandwidth Averages: 100 I |
| Start Freq
5.23500000 GHz
Ref 19.93 dBm Atten 10 dB
#Samp Stop Freq
Log £.28500000 GHz
10 o - ¢
dB/ 5. = CF Step
Offst _ " £.00000000 MHz
214 futo hlan
dB —
Fraq Offset
Center 5.260 00 GHz Span 50 MHz || 100000000 Hz
#Res BW 300 kHz #WVBW 910 kHz #Sweep 100 ms (601 pts)
- - Signal Track
Occupied Bandwidth Occ BYY % Py 99.00 % ||fon off
16.4863 VIHz xdB  -Z6.00 dB
Transmit Freq Error -49.338 kHz
¥ dB Bandwidth 22212 MHz"

99% BANDWIDTH, Chain 0 MID CH

- Agilent 19:59:31

Wiay 3, 2013

R T |FrequhanneI |

I Center Freq

Ch Freg

5.3 GHz

Trig  Free

5.30000000 GHz

Occupied Bandwidth

Averages: 100 I |

| Start Freq

Ref 19.93 dBm

Atten 10 dB

5.27500000 GHz

#Samp

Stop Freq

Log

5.32500000 GHz

10

&

dB/

CF Step

Offst

5.00000000 MHz

214

||Auta hdan|

dB

Fraq Offset

Center 5.300 00 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 50 MHz 0.00000000 - Hz

#Sweep 100 ms (601 pts)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

16.5037 MHz

-459.135 kHz
22.947 MHz"

Dec BWW % Pwr

Signal Track
22.00 % MNon Off

-26.00 dB

% dB
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

99% BANDWIDTH, Chain 0 HIGH CH

e Agilent 20:10:58

May 3, 2013

ET

|Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.32 GHz

Free

Trig

Averages: 100

Center Freq
£.32000000 GHz

Ref 19.93 dBm

Atten 10 dB

| Start Freq
529500000 GHz

#Samp

Log

<

Stop Freq
534500000 GHz

10

dB/

CF Step

Offst
214

5.00000000 MHz

Auto Man

dB

Freq Offset

Center 5.320 00 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 50 MHz

#Sweep 100 ms {601 pts)

0.00000000 Hz

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

Qoo By % Pwr
¥ dB

16.4514 MHz

-50.414 kHz
19.975 MHz"

95.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

He Agilent 20:09:21

May 3, 2013

R T

|FrequhanneI |

Ch Freq

Oceupied Bandwidth

5.26 GHz

Trig  Free

Averages: 100

Center Freq
526000000 GHz

| Start Freq
£.23500000 GHz

Ref 19.93 dBm

Atten 10 dB

#Samp

Stop Freq

Log

5.28500000 GHz

<

10

dB/

CF Step

Offst

214

dB

l|Auta

5.00000000 MHz
Ilan|

Freq Offset

Center 5.260 00 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Occ BYY % Puwr
¥ dB

16.5249 MHz

-38.185 kHz
25.189 MHz"

95.00 %
-26.00 dB

Signal Track
Off

On
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

99% BANDWIDTH, Chain 1 MID CH
- Agilent 20:00:21 May 3, 2013

|FrequhanneI |

Ch Freq

Oceupied Bandwidth

5.3 GHz

Averages: 100

R T
I
Trig  Free
|

Ref 19.93 dBm

Atten 10 dB

#Samp

& !

| Start Freq
£.27500000 GHz

Center Freq
530000000 GHz
Stop Freq
532500000 GHz

Center 5.300 00 GHz
#Res BW 300 kHz

#VBW 910 kHz #Sweep 100 n

Span 50 MHz
is (601 pts)

CF Step
£.00000000 fHz
At hdan|

Freq Offset
0.00000000 Hz

1

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Occ BYY % Puwr
¥ dB

6.5836 MHz

-42.0558 kHz
27.914 MHz"

95.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH, Chain 1 HIGH CH
we Agilent 20012:02 May 3, 2013

ET

|Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.32 GHz

Trig  Free

Averages: 100

Center Freq
£.32000000 GHz

Ref 19.93 dBm

Atten 10 dB

| Start Freq
529500000 GHz

#Samp

Log

Stop Freqg
534500000 GHz

10

dB/

CF Step

Offst
214

dB

5.00000000 tMHz
Auto Man

Freq Offset

Center 5.320 00 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 50 MHz

#Sweep 100 ms {601 pts)

0.00000000 Hz

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth
16.4827 MHz

Occ BYY % Pwr
¥ dB

-52.955 kHz
21.262 MHz"

99.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.4.3. 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 25.39 dB (including two 10 dB pads, 1.99 dB cables, and

3.4 dB power splitter) was entered as an offset in the power meter to allow for direct reading of
power.

RESULTS

Average Power Results

Channel | Frequency | Chain O |Chain 1| Total
Power | Power [Power
(MHz) (dBm) [ (dBm) | (dBm)

Low 5260 14.30 15.90 | 18.18
Mid 5300 14.12 15.70 | 17.99
High 5320 12.00 13.30 | 15.71
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.4.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is
less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered uncorrelated and the antenna gain is unequal
among the chains. The directional gain is:

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna [ Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.00 2.00 2.00

For PSD, the two chains are considered correlated and the antenna gain is unequal among the
chains. The directional gain is:

Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.00 2.00 5.01

Worst-case correlated antenna gain of 5.01 dBi was used in the output power and PSD table.
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

RESULTS

Bandwidth and Antenna Gain

Channel [ Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5260 27.87 |[16.4863 5.01
Mid 5300 28.08 |16.5037 5.01
High 5320 23.08 |16.4514 5.01
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5260 24.00 23.17 29.17 23.17 11.00 11.00 11.00
Mid 5300 24.00 23.18 29.18 23.18 11.00 11.00 11.00
High 5320 24.00 23.16 29.16 23.16 11.00 11.00 11.00
Duty Cycle CF (dB)| 0.00 |[Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel [ Frequency [ Chain O [Chain 1 Total Power | Power
Meas Meas Corr'd Limit | Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5260 12.377 | 13.938 16.238 23.17 -6.934
Mid 5300 12.617 | 13.848 16.286 23.18 -6.890
High 5320 10.636 | 10.947 13.805 23.16 -9.357
PPSD Results
Channel | Frequency [ Chain 0 |Chain 1 Total PPSD | PPSD
Meas Meas Corr'd Limit | Margin
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5260 1.17 3.04 5.22 11.00 -5.78
Mid 5300 1.78 2.67 5.26 11.00 -5.74
High 5320 -0.57 -0.16 2.65 11.00 -8.35
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REPORT NO: 13U14995-2A

DATE: JULY 05, 2013
FCC ID: PPD-QCA6234

IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

we o Agilent 22:08:04 May 3, 2013

R T

Frag/Channel

Ref 20 dBm Atten 10 d

B

A Mke2 27870 MHz
Band Pwr 12.377 dBm

ey

Center Freq
526000000 GHz

Start Freq
523750000 GHz

Stop Freq
528250000 GHz

#PAvy

CF Step
4.50000000 MHz
Auto il

Center 5.260 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 45 MHz
Sweep 1 ms {601 pts)

Marer Trace
1 1
2R 1
ZA 1

X Pis
5,255 875 GHz
5.2496 065 GHz
27 870 MHz

Amplitude
1.17 dBm
-27.02 dBm
1238 dBm

llan
Freq Offset
0.00000000 Hz
Signal Track

On Off

OUTPUT POWER AND PPSD, Chain 0 MID CH

- Agilent 22:06:37 May 3, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A k2 28.080 MHz
Band Pwr 12617 dBm

ey

Center Freq
530000000 GHz

Start Freq
£.27750000 GHz

Stop Freq
£.32250000 GHz

#PAvy

CF Step
460000000 fHz
Auto hila

Center 5.300 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 45 MHz
Sweep 1 ms {601 pts)

Marer Trace
1 (1
2R 1
2A 45

X Pis
5202 075 GHz
4.285 960 GHz
28.020 MHz

Amplitude
178 dBm
-26.891 dBm
1262 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
e Agilent 22:00:52 May 3, 2013

ET

|Fre§fChanneI |

Ref 20 dBm

Atten 10 dB

A hlke2 23080 MHz
Band Pwr 10635 dBm

#iwg

Center Freq
£.32000000 GHz

Start Freq
£.29750000 GHz

Stop Freq
534250000 GHz

#PAvg

CF Step
450000000 MHz
Auto Man

Center 5.320 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 45 MHz
Sweep 1 ms (601 pts)

Maner Trace
1 )]
2R 13
2h [4)]

X Podis
5325 700 GHz
5.202 460 GHz
23.020 MHz

Amplitude
-0.57 dBm
-20.41 dBm

0.1z dB

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

e Agilent 22:09:38 May 3, 2013

R T

|FrequhanneI |

Ref 20 dBm

Atten 10 B

A Mkr2 30,400 MHz
Band Pwr 13235 dBm

g

Center Freq
526000000 GHz

Start Freq
523750000 GHz

Stop Freq
528250000 GHz

#PAvg

CF Step
450000000 hWHz
Auto Man|

Center 5.260 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 45 MHz
Sweep 1 ms (601 pts)

Marer Trace
1 13
2R 1
ZA 1

X iz
5264 875 GHz
5,294 500 GHz
20,400 MHz

Amplitude
2.04 dBm
-25.18 dBm
12.94 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

|
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 1 MID CH

- Agilent 22:05:21 May 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A Mke2 35.000 MHz
Band Pwr 13.845 dBm

ey

Center Freq
530000000 GHz

Start Freq
£.27750000 GHz

Stop Freq
£.32250000 GHz

#PAvy

CF Step
4.50000000 MHz
Auto il

Center 5.300 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 45 MHz
Sweep 1 ms {601 pts)

Marer Trace
1 1
2R 1

28 )]

X Pis
5.204 350 GHz
5,282 500 GHz
25.000 MHz

Amplitude
267 dBm
S27 .19 dBm
1285 dBm

llan
Freq Offset
0.00000000 Hz
Signal Track

On Off

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

e Agilent 22:03:50 May 3, 2013

ET

|Fre§fChanneI |

Ref 20 dBm

Atten 10 dB

A k2 25000 MHz
Band Pwr 10947 dBm

#iwg

Center Freq
£.32000000 GHz

Start Freq
£.29750000 GHz

Stop Freqg
534250000 GHz

#PAvg

CF Step
4.50000000 tMHz
Auta tlan)

Center 5.320 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 45 MHz
Sweep 1 ms (601 pts)

Maner Trace
1 )]
2R 1
2h [4)]

X Podis
5329 275 GHz
5207 000 GHz
26.000 MHz

Amplitude
-0.16 dBm
-30.52 dBm
10.95 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.4.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

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

RESULTS

Refer to the results of 802.11a mode in the 5.2 GHz band.
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.4.6. CONDUCTED BANDEDGE, HARMONICS & SPURIOUS (no filter unit)

Chain 0
RESTRICTED BANDEDGE

HIGH CHANNEL 5320, PEAK
i Agilent 17.44:30 Apr 25, 2013 R T [Freg/Channel |

Mkr1 5.351 32 GHz

y Center Frag
Ref 11.39 dB #Atten 0 dB 35.07 dB
#Poak —— e M 5 40500000 GHz

Start Frag
535000000 GHz
Stop Freq
546000000 GHz

CF Step
518000000 GHz
Auto hdan|

Vi s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

HIGH CHANNEL 5320, AVERAGE
e Agilent 21:56:14 May 8, 2013 R T [Freg/Channel |

Mki1 5.350 55 GHz Cortor F

. enter Fred

E::.(w dBm #Atten 0 dB 3T dBm_fl - 0enooo0 Gz
#Avg

Start Frag

535000000 GHz

Stop Freq

545000000 GHz

CF Step
11.0000000 hHz
Auto hdan|

Freq Offset
whe|| 000000000 Hz

ETun Signal Track
Swp On Off

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

Chain 1

RESTRICTED BANDEDGE

HIGH CHANNEL 5320, PEAK

i Agilent 17:47:01 Apr25,2013 F T |Freg/Channel

Mkr1 5.351 10 GHz Center E
# enter Fred
Elef 11.39 dBm #htten 0 B -31.52 dBm 5 AUAO0000 GHz
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
214
dB Stop Freq
£.46000000 GHz

CF Step
. 5.18000000 GHz
#PAvg Auto Mar]

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms (1001 pts)

HIGH CHANNEL 5320, AVERAGE
st Agilent 21:59.20 May 8, 2013 R T [Freq/Channel |

Mkr1 5.381 79 GHz Center E
# enter Fred
E:L:O dBm #htten 0 B 47.753 dBm 5 AUAO0000 GHz
FAvY
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
214
dB Stop Freq
£.46000000 GHz

CF Step
. 11.0000000 MHz
ZPAvy At o tlan|
102

V1 s2 Freq Offset
AA

aff): :
ETun Signal Track
Swp on O

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

HARMONICS AND SPURIOUS

Chain 0

LOW CHANNEL 5260, PEAK
W Agilent 17:13:47 Apr 25,2013

R T

|FrequhanneI |

Ref 20 dBm Atten 10 dB

Mkrd 15780 GHz
43.49 dBm

#Peak

Center Freq
205000000 GHz

Log
10

dB/

Offst

Start Freq
1.00000000 GHz

214

dB

Stop Freq
400000000 GHz

#PAvyg

CF Step
518000000 GHz
Auto hdan|

Start 1.000 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 40.000 GHz
Sweep 195 ms (601 pts)

Marer Trace X Pois
1 (13 5200 GHz
z 13 7045 GHz
3 (13 10.520 GHz
4 13 15720 GHz

Amplitude
10.11 dBm
-45.16 dBm
-45.74 dBm
-42.49 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

MID CHANNEL 5300, PEAK
H Agilent 17:23:01 Apr 25,2013

ET

|Fre§fChanneI |

Ref 20 dBm Atten 10 dB

Mkr3 15900 GHz
44.27 dBm

#Peak

Center Freq
205000000 GHz

Log

Start Freq
1.00000000 GHz

Stop Freq
40.0000000 GHz

CF Step
5.18000000 GHz
Auto Man

Start 1.000 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 40.000 GHz
Sweep 195 ms (601 pts)

Maner Trace
1 [8)]
2 n
2 [8)]

X Podis
5280 GHz
10260 GHz
15000 GHz

Amplitude
10.07 dBm
-45.62 dBm
-44.27 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

HIGH CHANNEL 5320, PEAK

e Agilent 17:33:00 Apr 25, 2013 R T |Freg/Channel
Mkr3 15.960 GHz Conter F
enter ~req
Ref 20 (B Atten 10 dB 44.21 dB
ﬁe apom en [} abm 20.5000000 GHz
#Peak o
Log
10 Start Freq
B/ 1.00000000 GHz
Offst
214
dB Stop Freq
o 40.0000000 GHz
Lo
CF Step
; 5.18000000 GHz
#PAvg Auta Man
Start 1.000 GHz Stop 40.000 GHz = Offset
#Res BW 1 MHz £VBW 3 MHz Sweep 195 ms (601 pts) | Durneu%unu SHeZ
Makar Trace Type X Az Amplitude )
1 el Freg 5,356 GHz 10,73 dBm
2 ) Freq 10640 GHz -6 G5 dBm ;
3 el Freg 15.060 GHz 44,21 dBm On8|gna| Tracgﬁ

Chain 1

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL 5260, PEAK
% Agilent 17:16:54 Apr 25,2013

R T |FrequhanneI |

Ref 20 dBm Atten 10 dB

Mkrd 15780 GHz
43.30 dBm

Center Freq

#Peak

20.5000000 GHz

Log
10

dB/

Start Freq

Offst

1.00000000 GHz

214

dB

Stop Freqg
40.0000000 GHz

5.18000000 GHz

#PAvg

Auto

CF Step

tlan)

Start 1.000 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 40.000 GHz
Sweep 195 ms (601 pts)

Maner Trace
1 n
2 (1
2 [8)]
4 (1

X Podis
5280 GHz
7.045 GHz

10520 GHz
15780 GHz

Amplitude
11.29 dBm
-4270 dBm
-46.58 dBm
-42.20 dBm

Signal Track
Off

On

—

Freq Offset
0.00000000 Hz
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REPORT NO: 13U14995-2A

FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

MID CHANNEL 5300, PEAK
e Agilent 17:25:10 Apr 25,2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

Mkr3 15900 GHz
45.08 dBm

#Peak

Center Freq
205000000 GHz

Log

10

dB/

Start Frag
1.00000000 GHz

Offst
214

dB

Stop Freq
40.0000000 GHz

#PAvg

CF Step
518000000 GHz
Auto hdan|

Start 1.000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 40.000 GHz
Sweep 195 ms (601 pts)

Marer Trace
1 n
2 (N
2 [8)]

X Pois
5,280 GHz
10260 GHz
15900 GHz

Amplitude
11.62 dBm
-45.92 dBm
-45.08 dBm

Freq Offset
000000000 Hz

Signal Track
On Off

HIGH CHANNEL 5320, PEAK
e Agilent 17:34:31 Apr25,2013

R T

|Fre§fChanneI |

Ref 20 dBm

Atten 10 dB

Mkr3 15960 GHz
44.28 dBm

#Peak

Center Freq
205000000 GHz

Log

10
dB/

Offst

Start Freq
1.00000000 GHz

214

dB

Stop Freq
40.0000000 GHz

#PAvg

CF Step
5.18000000 GHz
Auto Man

Start 1.000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 40.000 GHz
Sweep 195 ms (601 pts)

Marker Trace
1 [8)]
2 4]
2 [8)]

X Bz
53568 GHz
10640 GHz
16960 GHz

Amplitude
11.69 dBm
-45.132 dBm
-44.28 dBm

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

BANDEDGE DATA

2TX Conducted Spurious BE for UNII (in the restricted bands)

Date: 5/9/2013

Test Engineer: Tony Wagoner

Client: Qualcomm

Project Number: 13U14995

Configuration: Tx

Mode of operation: 11a 5.3GHz Note: if the PK margin is greater than 20 dB, there is no need to get AVG reading.

Channel | Frequency |[PXA PK Reading PXA PK AG/Chain| PKEIRP | PKE-field | PKE-field | Software | AVG Power
(MHz) Chain 0 (dBm) Reading (dBi) (dBm) Limit Margin Setting [Meter Reading
Chain 1 (dBm) (dBm) (dB) (dBm)

64 (5320) 5351 -35.07 -31.52 2 -24.92 -21.2 -3.72 17.00 14.2/ 15.45

Channel | Frequency PXA AVG PXAAVG |AG/Chain|AVG EIRP| AVG E-field | AVG E-field | Software | AVG Power
(MHz) Reading Reading (dBi) (dBm) Limit Margin Setting |Meter Reading
Chain 0 (dBm) | Chain 1 (dBm) (dBm) (dB) (dBm)

64 (5320) -53.441 -47.753 -41.2 -0.51 12.0/133
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

SPURIOUS DATA

The data in this table is from testing done at the harmonics shown in the plots with the
span of 1MHz.

2TX Conducted Spurious for UNII (in the restricted bands)

Date:

Test Engineer:
Client:

Project Number:
Configuration:
Mode of operation:

4/25/2013

T. Wagoner
Qualcomm Atheros
13u14995

5.3GHz 11a

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

PK EIRP
(dBm)

PK E-field
Limit
(dBm)
-21.2
-21.2
-21.2
-21.2
-21.2
-21.2
-21.2

PK E-field
Margin
(dB)
-25.50
-26.57
-24.12
-25.53
-23.65
-24.47
-24.35

Software
Setting

Channel AVG Power

Meter Reading
(dBm)
14.3/15.9
14.3/15.9
14.3/15.9
14.12 / 15.7
14.12/15.7
14.2/15.45
14.2/15.45

Frequency
(MHz)

PSA PK Reading
Chain 0 (dBm)

PSA PK Reading
Chain 1 (dBm)

AG/Chain
(dBi)

52 (5260)
52 (5260)
52 (5260)
60 (5300)
60 (5300)
64 (5320)
64 (5320)

7045
10.52
15.78
10.36
15.9

10.64
15.96

-55.07
-55.43
-53.27
-54.62
-53.13
-52.37
-53.31

-54.4
-56.18
-53.42
-54.88
-52.63

-55.6
-53.84

-46.70
-47.77
-45.32
-46.73
-44.85
-45.67
-45.55

17.00
17.00
17.00
17.00
17.00
17.00
17.00

Channel

Frequency
(MHz)

PSA AVG
Reading
Chain 0 (dBm)

PSA AVG
Reading
Chain 1 (dBm)

AG/Chain
(dBi)

AVG EIRP
(dBm)

AVG E-field
Limit
(dBm)

AVG E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)
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DATE: JULY 05, 2013

REPORT NO: 13U14995-2A
IC: 4104A-QCA6234

FCC ID: PPD-QCA6234
8.4.7. CONDUCTED BANDEDGE, HARMONICS & SPURIOUS (3G filter unit)

Chain 0
RESTRICTED BANDEDGE

HIGH CHANNEL 5320, PEAK

Frequency

TNO: Fak g 1115 FreeRun
WGl aw Atten: 10 4B
Auto Tune:

Ref Offset 108 dB
Ref 10.00 dBm

Center Freqy
5 405000000 GH2

StartPr.
& 350000000 Gf‘?

Stop Fri
5 480000000 GH.

CF Step
11.002000 MMz}

= =

Freq Offset
[P

Stop 546000 GHz
Sweep 1.00 ms (1001 pts) |

Start 5,35000 GHz
£Res BW 1,0 MHz

HIGH CHANNEL 5320, AVERAGE

Shvg Type ams Frequency

THO Pt —o- g Free Run Avgitond: 0210
Wimnlaw Amen 10 4B

Auto Tune

Ref Offset 108 dB
Rel 10.00 dBm

Center Freq)
5 405000000 GH2

Start FreqL

£ 35000000 G

Stop Freq]
5 480000000 GHz

CF Step
11.002000 MMz}

e —

FreqOffset

[P

Start 5,35000 GHz Stop 546000 GHz |
£Ros BW 1,0 MHz #VEW 3.0 MHZ" Swoep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

Chain 1

RESTRICTED BANDEDGE

HIGH CHANNEL 5320, PEAK

g Type: AMS e “=1  Frequency
TNO Pk e Trig Fresa Run
Womrlow — Amten 10 4B

M+ s A8 Auto Tune:
Ref Offset 108 dB - e “ehamn RS
Ref 10.00 dBm

Center Freq)
5 405000000 GH2}

StartFr
£ 360000000 z;le:jl

StopFr:
5 480000000 GH.

CF Step
11.000000 Mz}
i Nan

Freq Offset
02

Start 5,05000 GHz Stop 546000 GHz |
#Res BW 1,0 MHz

Swoep 1.00 ms (1001 pts) |

HIGH CHANNEL 5320, AVERAGE

Eheg Ty AMS S mkalsoT|  Frequency
TN Pk —o= Trig Free Run Avgitted: 020 A
W Garclaw Atter 10 4B

M4 ; | Gz Auto Tune:
Ref Offset 108 dB ! -
Ref 10.00 dBm

Center Freqy
5 405000000 GH2

StartFr
£ 360000000 s:r

Stop Fri
5 480000000 GH.

CF Step
11.002000 MH =}

e —

FreqOffset
(AP

Start 5,35000 GHz ) ' ) Stop 546000 GHz |
£Ros BW 1,0 MHz #VEBW 3.0 MHZ" Swoep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

BANDEDGE DATA

2TX Conducted Spurious BE for UNII (in the restricted bands)

Date:

Test Engineer:
Client:

Project Number:

6/25/2013
Tony Wagoner
Qualcomm
13U14995

Tx

11a 5.3GHz

Configuration:
Mode of operation:

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

Channel

Frequency
(MHz)

PXA PK Reading
Chain 0 (dBm)

PXA PK Reading
Chain 1 (dBm)

AG/Chain
(dBi)

PK EIRP
(dBm)

PK E-field
Limit
(dBm)

PK E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

64 (5320)

5352

-34.89

-34.282

2

-26.56

-21.2

-5.36

17.00

11.8/12.6

Channel

Frequency
(MHz)

PXA AVG
Reading
Chain 0 (dBm)

PXA AVG
Reading
Chain 1 (dBm)

AG/Chain
(dBi)

AVG EIRP
(dBm)

AVG E-field
Limit
(dBm)

AVG E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

64 (5320)

5350

-50.803

-48.697

2

-41.60

-41.2

-0.40

16.50

11/12.36
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.5.

802.11n HT20 MODE IN THE 5.3 GHz BAND

8.5.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)
Low 5260 29.08 33.92
Mid 5300 30.75 36.92
High 5320 23.75 25.42

Page 119 of 448

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: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
d Agilent 22:53:48 May 3, 2013 R T |Freg/Channel

& bAkr1 29.08 MHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB -0.06 dB
#Peak £.26000000 GHz
Log
10 Start Freqg
dB/ Lot b A 5.23500000 GHz
Offst
214
dB Stop Freq
DI £.28500000 GHz

228 =

dBm CF Step
) £.00000000 MHz
#PAvyg Auto Ilan
V1 s2 Freq Offset
$3 FC 0.00000000 Hz

AA

af: Signal Track
FTun Ignal irac
#Swp On 0Off

Center 5.260 00 GHz Span 50 MHz ‘
#Res BW 180 kHz #VBW 560 kHz #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 0 MID CH
- Agilent 23:00:36 May 3, 2013 R T |Frea/Channel

A bkl 30075 WHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB -0.58 dB
#Paak £.30000000 5Hz
Log
10 Start Freqg
dB/ 5.27500000 GHz
Ofst

214
dB Stop Freq

DI £.32500000 GHz
219 "
dBm CF Step
. £.00000000 hHz

#PAvg Auto tlan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

”Fﬁ}f,,, Signal Track

On Oif

#Swp

Center 5.300 00 GHz Span 50 MHz ‘
#Res BW 180 kHz #VBW 560 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

26 dB BANDWIDTH, Chain 0 HIGH CH

e Agilent 23:04:00 May 3, 2013 R T |Fre§f(:hanne| I

4 Mkrl 2375 MHz Center F
Ref 20 dBm Atten 10 dB -0.66 dB enter -req
#Peak 5.32000000 GHz
Start Freq
6.29500000 GHz
B Stop Freq
Dl 5.34500000 GHz

24.7
dBm - ) CF Step

5.00000000 fHz
Auto Man

#PAvg

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

AA
aff): .
ETun Signal Track
On Off

#Swp

Center 5.320 00 GHz Span 30 MHz ‘
#Res BW 180 kHz #WVBW 560 kHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
- Agilent 22:56:34 May 3, 2013 R T |FregiChannel

A Mkl 3392 MHz Center F
) enter Freq
Ref 20 dBm Atten 10 dB 04095 | - Seooo000 GHz
#Peak
Start Freq
£.23500000 GHz
Stop Freq
528500000 GHz
215

dBm CF Step
- 5.00000000 fWHz
Auto Man|

#PAvg

V1 Ss2

Freq Offset

S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

#Swp

Center 5.260 00 GHz Span 50 MHz ‘
#Res BW 180 kHz #WBW 560 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

26 dB BANDWIDTH, Chain 1 MID CH
e Agilent 22:68:47 May 3, 2013 F T |Freg/Channel

& bkrl 3692 MHz Conter

efner Fred
Ref 20 dBm Atten 10 dB 0.21 dB
#Paak 5.30000000 GHz
Log
10 Start Freg
dB/ £.27500000 GHz
Offst
214
dB Stop Freq
DI £.32500000 GHz

206 >

dBm CF Step

) 5.00000000 MHz

EPAvy At Ilan|

V1 s2 Freq Offset

$3 FC 0.00000000 Hz
AR

aff}: .

ETun Signal Track

#Swp on Off

Center 5.300 00 GHz Span 50 MHz ‘
#Res BW 180 kHz #WBW 560 kHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
e Agilent 23:05:23 May 3, 2013 R T |Fre§fChannel |

4 Mkrl 2542 MHz Center F
Ref 20 dBm Atten 10 dB 0.77 dB enter -req
#Peak £.32000000 GHz
Start Freq
At Laaad 5.29500000 GHz
B Stop Freqg
Dl 5.34500000 GHz

237
dBm CF Step

} £.00000000 MHz
#PAvg Auto lan

V1 s2 Freq Offset
53 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track

#Swp on O

Center 5.320 00 GHz Span 50 MHz ‘
#Res BW 180 kHz #WVBW 560 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.5.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) [ (MHz)
Low 5260 17.6706 | 18.0458
Mid 5300 17.6893| 17.8350
High 5320 17.6315( 17.6605
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

i Agilent 22:27:55 May 3, 2013 R T [Freg/Channel |
l I
ChFreq 5.5 GHz Tig Free | . EB’SSSEED':E;eHi
Occupied Bandwidth Averages: 100 I
| Start Frag
5.23500000 GHz
Ref 20 dBm Atten 10 dB
#Samp) | Stop Freg
L 5.28500000 GHz
09 & ] -
10 LCRLLICCREL el AlA]
dB/ > ra CF Step
Offst i P 5.00000000 MHz
214 AUtD Ma
dB |
[ Freq Cffset

Center 5.260 00 GHz

Span 50 MHz

0.00000000 Hz

#Res BW 300 kHz #WBW 910 kHz #Sweep 100 ms (601 pts)
; - Signal Track
Occupied Bandwidth Oce BYWY % Puwr 99.00 % [llon off
17.6706 MHz xdB  -Z6.00 dB
Transmit Freq Error -51.343 kHz
 dB Bandwidth 24.508 MHz"

99% BANDWIDTH, Chain 0 MID CH
e Agilent 22:32:56 May 3, 2013

R T

|FrequhanneI |

I Center Freq

Ch Freq 5.3 GHz

Trig  Free

Oceupied Bandwidth Averages: 100

5.30000000 GHz

| Start Freq
527500000 GHz

Ref 20 dBm Atten 10 dB

#Samp

Stop Freq

Log

5.32500000 GHz

¥

10

CF Step

dB/
Offst

5.00000000 MHz

214

Auto hdan|

dB

Fraq Offset

Center 5.300 00 GHz

Span 30 MHz
#Res BW 300 kHz #WBW 910 kHz #Sweep 100 ms (601 pts)

0.00000000 Hz

Occupied Bandwidth Occ BYWY % Pwr
17.6893 MHz x 4B

Transmit Freq Errar -42.296 kHz
# dB Bandwidth 25.193 MHz*

99.00 %
-26.00 dB

Signal Track
On Off

Page 124 of 448

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: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

99% BANDWIDTH, Chain 0 HIGH CH
e Agilent 22:35:11 May 3, 2013 R T |Fre§f(:hanne| I

Center Freq
£.32000000 GHz

Start Freq
£.29500000 GHz

Ch Freg 5.32 GHz Trig  Free
Occupied Bandwidth Averages: 100 I |

Ref 20 dBm Atten 10 dB
#Samp | I Stop Freq
Log ! ! 5.34500000 GHz
10 R LT LTI, P
dB/ Y < CF Step
Offst ' T 5.00000000 hHz
dB
Freq Offset
Center 5.320 00 GHz Span 50 WHz || 008000000 Hz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms {601 pts)
- . Signal Track
Occupied Bandwidth Occ BYW % Pwr 89.00 % |lon off
17.6315 MHz wdB  -26.00 dB
Transmit Freq Error -44.770 kHz
% dB Bandwidth 20694 MHz*

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
e Agilent 22:23:19 May 3, 2013 R T [Freq/Channel |

| |
ChFreq 528 GHz Trig _Free || %S&ggggﬁ_ﬂ

Occupied Bandwidth Averages: 100 I
| Start Freq
£.23500000 GHz
Ref 20 dBm Atten 10 (B
#Samp Stop Freq
5.28500000 GHz
CF Step
W 5.00000000 MHz
T Auto tlan|

Freq Offset

|
Center 5.260 00 GHz Span 50 MHz || 000000000 Hz

#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms {601 pts)

dB

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

18.0458 MHz xdB  -26.00dB

Transmit Freq Error 70.012 kHz
% dB Bandwidth 33.850 MHz"
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REPORT NO: 13U14995-2A

DATE: JULY 05, 2013
FCC ID: PPD-QCA6234

IC: 4104A-QCA6234

99% BANDWIDTH, Chain 1 MID CH
- Agilent 22:32:07 May 3, 2013
l

R T |FrequhanneI |

Center Freq
530000000 GHz

Ch Freq

Occupied Bandwidth

5.3 GHz Trig  Free

Averages: 100 I

Start Freq
527500000 GHz

Ref 20 dBm
#Samp

Atten 10 dB

Stop Freq
£.32500000 GHz

CF Step
£.00000000 hHz
Auto hdan|

dB

Freq Offset

#Res BW 300 kHz

Center 5.300 00 GHz

#VBW 910 kHz

Span 50 MHz

0.00000000 Hz

#Sweep 100 ms (601 pts)

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

17.8350 MHz

-33.597 kHz
31.781 MHz"

Occ BYY % Pwr
¥ dB

99.00 %

On

Signal Track
Off

-26.00 dB

99% BANDWIDTH, Chain 1 HIGH CH
e Agilent 22:37:19 May 3, 2013

g R T |FrequhanneI |
[ |

Center Freq

Ch Freq 5.32000000 GHz

Occupied Bandwidth

5.32 GHz Trig  Free

Averages: 100 I

Start Freq
529500000 GHz

Ref 20 dBm
#Samp

Atten 10 dB

Stop Freq
5.34500000 GHz

CF Step
5.00000000 tMHz
= Man

Freq Offset
0.00000000 Hz

%

dB

Center 5.320 00 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 50 MHz

#Sweep 100 ms {601 pts)

Transmit Freq Error
 dB Bandwidth

Occupied Bandwidth

17.6605 MHz

-49.263 kHz
22.078 MHz*

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

On

Signal Track
Off
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.5.3. AVERAGE POWER (No filter Unit)

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 25.39 dB (including two 10 dB pads, 1.99 dB cables, and

3.4 dB power splitter) was entered as an offset in the power meter to allow for direct reading of
power.

RESULTS

Average Power Results

Channel | Frequency | Chain O |Chain 1| Total
Power | Power [Power
(MHz) (dBm) [ (dBm) | (dBm)

Low 5260 14.90 16.50 | 18.78
Mid 5300 14.80 16.20 | 18.57
High 5320 11.80 13.50 | 15.74
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.5.4. AVERAGE POWER (3G filter unit)

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 25.39 dB (including two 10 dB pads, 1.99 dB cables, and
3.4 dB power splitter) was entered as an offset in the power meter to allow for direct reading of
power.

RESULTS

Average Power Results

Channel [ Frequency | Chain O [Chain 1| Total
Power | Power [Power
(MHz) (dBm) | (dBm) | (dBm)
High 5320 10.40 11.32 | 13.89
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.5.5. OUTPUT POWER AND PPSD (no filter unit)

LIMITS

FCC §15.407 (a) (1)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

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 0 | Chain 1 | Uncorrelated Chains
Antenna [ Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.00 2.00 2.00

Page 129 of 448

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: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5260 29.08 (17.6706 2.00
Mid 5300 30.75 |[17.6893 2.00
High 5320 23.75 |[17.6315 2.00
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5260 24.00 23.47 29.47 23.47 11.00 11.00 11.00
Mid 5300 24.00 23.48 29.48 23.48 11.00 11.00 11.00
High 5320 24.00 23.46 29.46 23.46 11.00 11.00 11.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 |Chain 1 Total Power | Power
Meas Meas Corr'd Limit | Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5260 12.322 | 15.210 17.012 23.47 -6.460
Mid 5300 12.008 | 14.411 16.384 23.48 -7.093
High 5320 9.444 11.631 13.684 23.46 -9.779
PPSD Results
Channel | Frequency [ Chain O [Chain 1 Total PPSD | PPSD
Meas Meas Corr'd Limit | Margin
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5260 0.92 3.88 5.66 11.00 -5.34
Mid 5300 0.83 3.10 5.12 11.00 -5.88
High 5320 -1.81 0.15 2.29 11.00 -8.71
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

we Agilent 23:20:34

May 3, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mke2 29.08 MHz
Band Pwr 12322 dBm

ey

Center Freq
526000000 GHz

Start Freq
£.23500000 GHz

Stop Freq
£.28500000 GHz

#PAvy

CF Step
5.00000000 hMHz
Auto il

Center 5.260 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 50 MHz
Sweep 1 ms {601 pts)

Marer Trace
1 1
2R 1
ZA 1

X Pis
5265 42 GHz
5245 46 GHz

20.02 MHz

Amplitude
092 dBm
-27 .25 dBm
1232 dBm

llan
Freq Offset
0.00000000 Hz
Signal Track

On Off

OUTPUT POWER AND PPSD, Chain 0 MID CH
- Agilent 22:18:03 May B, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkr2 3075 MHz
Band Pwr  12.0058 dBrm

Es

Center Freq
530000000 GHz

Log

Start Freq
527250000 GHz

Stop Freq
£.32750000 GHz

CF Step
5.60000000 hHz
At hdan|

Center 5.300 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms (601 pts)

Marker Tragce
1 1
2R

24

X iz
520402 GHz
528462 GHz

20.75 MHz

Amplitude
083 dBm
-25.62 dBm
12,01 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
e Agilent 22:20:00 May 6, 2013

R T |Fre§fChanneI |

Ref 20 dBm

Atten 10 dB

A hk2 2375 MHz
Band Pwr  9.444 dBm

G|

Center Freq
£.32000000 GHz

Log

10
dB/

Offst

Start Freq
530100000 GHz

21.4

dB

Stop Freq
533900000 GHz

B

#PAvg

Auto

CF Step
380000000 MHz

tlan)

Center 5.320 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 38 MHz
Sweep 1 ms (601 pts)

Marcer Trace
1 1
2R [4)]
2h (1

X Podis
53258487 GHz
5202 12 GHz

23.75 MHz

Amplitude

Freq Offset
0.00000000 Hz

-1.81 dBm
-21.14 dBm

2.44 dBm
On

—

Signal Track

Off

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

e Agilent 23:21:58 May 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 B

A Mkr2 33.52 MHz
Band Pwr 15210 dBm

g

Center Freq
526000000 GHz

Start Freq
£.23500000 GHz

Stop Freq
528500000 GHz

#PAvg

Auto

CF Step
500000000 MHz
Ilan|

Center 5.260 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 50 MHz
Sweep 1 ms (601 pts)

Marer Trace
1 13

X iz
5265 25 GHz

Amplitude

Freq Offset
0.00000000 Hz

288 dBm

2R 1)
20 11

5,243 04 GHz
2382 MHz

-23.23 dBm
1521 dBm

Signal Track
On Off

|

Page 132 of 448

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: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 1 MID CH

- Agilent 23:23:45 May 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A& Mki2 3692 MHz
Band Pwr 14.411 dBm

ey

Center Freq
530000000 GHz

Start Freq
527250000 GHz

Stop Freq
£.32750000 GHz

#PAvy

CF Step
5.50000000 MHz
Auto il

Center 5.300 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 33 MHz
Sweep 1 ms {601 pts)

Marer Trace
1 1
2R 1

28 )]

X Pis
520267 GHz
5281 54 GHz

2692 MHz

Amplitude
3.0 dBm
-24.658 dBm
1441 dBm

llan
Freq Offset
0.00000000 Hz
Signal Track

On Off

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

e Agilent 23:16:10 May 3, 2013

ET

|Fre§fChanneI |

Ref 20 dBm

Atten 10 dB

A hik2 2542 MHz
Band Pwr  11.631 dBm

#iwg

Center Freq
£.32000000 GHz

Start Freq
530100000 GHz

Stop Freqg
533900000 GHz

#PAvg

CF Step
3.80000000 tMHz
Auta tlan)

Center 5.320 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 38 MHz
Sweep 1 ms (601 pts)

Maner Trace
1 )]
2R 1
2h [4)]

X Podis
5315 25 GHz
5207 20 GHz

2542 MHz

Amplitude
0.15 dBm
-22.16 dBm
11.63 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.5.6. OUTPUT POWER AND PPSD (3G filter unit)

LIMITS

FCC §15.407 (a) (1)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

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 0 | 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: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
High 5320 23.75 |[17.6315 2.00
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
High 5320 24.00 23.46 29.46 23.46 11.00 11.00 11.00

Duty Cycle CF (dB)|

0.00 [Included in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Chain 0 |Chain 1 Total Power | Power
Meas Meas Corr'd Limit | Margin

Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
High 5320 13.175 | 10.415 15.021 23.46 -8.442

PPSD Results

Channel | Frequency | Chain O |Chain 1 Total PPSD | PPSD
Meas Meas Corr'd Limit | Margin

PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
High 5320 1.81 -1.05 3.62 11.00 -7.38
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
we Agilent 14:09:22 Jul 1. 2013

R T

Freg/Channel

A Mki2 23.75 MHz Certer E
erter Freq
Rel 15 dB Atten 20 dB Band Pw  13.175 dB
N o en ane Tt Ml 532000000 GHz
fifivg 1
Log I
10 Stait Freq
dB/ - . 5.30100000 GHz
Ofist & o
10.8
dB Stop Freq
5.33900000 GHz
CF Step
3.80000000 MHz
#PAvg Auto Man
Center 5.320 00 GHz Span 38 MHz = Offset
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts) | o 00’50%000 Sflz
Maiker Tiace Type X Az Amplilude i
1 11 Fieg 5.3325 83 GHz 1.81 dBm
2R 1) Fieq £.208 12 GHz -26.10 dBm ‘ i
2A 11 Fieg 2378 MHz 13.18 dBm On8|gna|—|—rac£k:f

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 HIGH CH
- Agilent 14:11:32 Jul 1. 2013

R T

Freg/Channel

Rel 15 dBm

Atten 20 dB

A M2 2542 MHz
Band Pwr 10415 dBm

fifivg

1

Certer Freq
532000000 GHz

Log
10

<

dB/

Ofist

Stait Freq
530100000 GHz

10.8

dB

Stop Freq
5.33900000 GHz

#PAvg

Auto

CF Step
3.80000000 MHz

Man

Center 5.320 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 38 MHz
Sweep 1 ms (601 pis)

Maiber Tiace
1 iy
IR 1y
24 1)

R Axiz
14 82 GHz

Amplilude
-1.05 dBm
-32.57 dBm

10.41 dBm
On

|

Freq Cliset

=

0.00000000 Hz

Signal Track
Cf
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.5.7. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

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

RESULTS

Refer to the results of 802.11n HT20 mode in the 5.2 GHz band.

Page 137 of 448
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: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.5.8. CONDUCTED BANDEDGE, HARMONICS, & SPURIOUS (no filter unit)

Chain 0
RESTRICTED BANDEDGE

HIGH CHANNEL 5320, PEAK
W Aglent 07:57:57 Apr 25,2013

R T

|FrequhanneI |

Ref 11.39 dBm #Atten 0 dB

Mkr1 5.352 09 GHz
-31.64 dBm

#Peak

Center Freq
£.40500000 GHz

Start Frag
535000000 GHz
Stop Freq
546000000 GHz

Auto

CF Step
11.0000000 MHz

Ilan)

V1 S2
S3 FC

AA

off}:
FTun

On

Swp

Start 5.350 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Sweep 1 ms (1001 pts)

Stop 5.460 00 GHz

Freq Offset
000000000 Hz

Signal Track

—

Off

HIGH CHANNEL 5320, AVERAGE
e Agilent 22:14:12 May 8, 2013

R T

|FrequhanneI |

Ref 10 dBm #Atten 0 dB

Mkr1 5.350 00 GHz
51.768 dBm

#hvg

Center Freq
540500000 GHz
Start Frag
535000000 GHz
Stop Freq
546000000 GHz

Auto

CF Step
11.0000000 MHz

Ilan)

FTun
Swp

On

Start 5.350 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Sweep 1 ms (1001 pts)

Stop 5.460 00 GHz

Freq Offset
000000000 Hz

Signal Track

—

Off
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

Chain 1

RESTRICTED BANDEDGE

HIGH CHANNEL 5320, PEAK

i Agilent 05:01:458 Apr 25,2013 F T |Freg/Channel

Mkr1 5.350 77 GHz Center E
# K enter Fred
Elef 11.39 dBm #htten 0 B 28.24 dBm 5 AUAO0000 GHz
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
214
dB Stop Freq
£.46000000 GHz

CF Step
. 11.0000000 hHz
#PAvg Auto Mar]

V1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms (1001 pts)

HIGH CHANNEL 5320, AVERAGE
- Agilent 22:16:00 May 8, 2013 R T |Freg/Channel

Mkr1 5.350 55 GHz Center E

# enter Fred

E:L:O dBm #htten 0 B 50,473 dBm 5 AUAO0000 GHz
FAvY
Log

10 Start Freq

dB/ £.35000000 GHz
Offst
214

dB Stop Freq

£.46000000 GHz

CF Step
. 11.0000000 MHz
ZPAvy At o tlan|
102 &

V1 s2 Freq Offset
AA

aff): :
ETun Signal Track
Swp on O

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HARMONICS AND SPURIOUS

Chain 0

LOW CHANNEL 5260, PEAK
e Agilent 07:14:02 Apr 26, 2013 R T |FregiChannel

a3 15.78 Gz ||
enter Freq
2458 dBm_ | o 0150000 GHz

Ref 20 dBm Atten 10 dB
#Peak
Log

10 Start Freg
dB/ 30.0000000 MHz
Ofst

214
dB Stop Freq

40.0000000 GHz

CF Step
. 3.55700000 GHz
#PAvg Auto Ilan|

Start 30 MHz Stop 40.00 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 199.9 ms (1001 pts)
Mater Trace X Pois Amplitude
1 (11 527 GHz 1152 dBm

2 (4] 10052 GHz -5 .66 dBm Slgnal Track
2 (4] 15.78 GHz -44.52 dBm oin m

Freq Offset
0.00000000 Hz

MID CHANNEL 5300, PEAK

- Agilent 07:28:38 Apr 28,2013 R T [Freq/Channel |

Mki3 15.90 GHz
Ref 20 dBm Atten 10 dB 44.36 dBm Center Freg

20.0150000 GHz

#Peak
Log

Start Freq
30.0000000 MHz

Stop Freq
40.0000000 GHz

CF Step
3859700000 GHz
Auto Man

Start 30 MH:z Stop 40.00 GHz Freq Offset
#Res BW 1 MH:z #WBW 3 MHz Sweep 199.9 ms (1001 pts) 0.00000000 Ha
hatker Trace X Pz Amplitude
1 (1 531 GHz 10.74 dBm

2 1) 10060 GHz -45.990 dBm S|gna| Track
k<] )] 15.90 GHz -44.26 dBm on Off

—
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

HIGH CHANNEL 5320, PEAK

- Agilent 07:39:57 Apr 26,2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

Mkr3 15.96 GHz
43.45 dBm

#Peak

Center Freq
20.0150000 GHz

Log
10

dB/

Offst

Start Frag
30.0000000 MHz

214

dB

Stop Freq
40.0000000 GHz

#PAvg

CF Step
395700000 GHz
Auto hdan|

Start 30 MHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 40.00 GHz
Sweep 199.9 ms (1001 pts)

Marer
1 n
2 (N
2 [8)]

Trace

X Pois

521 GHz
1064 GHz
15.96 GHz

Amplitude
10.77 dBm
-46.25 dBm
-43.45 dBm

Freq Offset
000000000 Hz

Signal Track

On Off

Chain 1

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL 5260,

W Agilent 07:15:11 Apr 25, 2013

PEAK

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

Mkr3 15.78 GHz
44.41 dBm

#Peak

Center Freq
20.0150000 GHz

Log

10
dB/

Offst

214

dB

Start Freq
30.0000000 MHz

Stop Freq
400000000 GHz

#PAvyg

CF Step
3.99700000 GHz
Auto il

Start 30 MHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 40.00 GHz
Sweep 199.9 ms (1001 pts)

Manear Trace
1 4]
2 n
2 [8)]

X Pz

527 GHz
1052 GHz
15,78 GHz

Amplitude
1270 dBm
-4F A1 dBm
4441 dBm

Ilan
Fraq Offset
0.00000000 Hz
Signal Track

On Oif
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REPORT NO: 13U14995-2A

DATE: JULY 05, 2013
FCC ID: PPD-QCA6234

IC: 4104A-QCA6234

MID CHANNEL 5300, PEAK
# Agilent 07:28:00 Apr 28, 2013 R T

Freg/Channel

Wki3 15.90 Ghz |~
enter Freq

Ref 20 dB Atten 10 dB 44.40 dB

sPoak [— e M 90 0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
40.0000000 GHz

CF Step
3.85700000 GHz
Auto hdan

Start 30 MHz Stop 40.00 GHz

#Res BW 1 MHz SVBW3 MHz  Sweep 199.9 ms {1001 pts) . guruengucujg Sfé

X Pz Amplitude
5.31 GHz 11.88 dBm
10 60 Hz -45 .85 dBm !
15.90 GHz 44,40 dBm Signal Track

On Off

HIGH CHANNEL 5320, PEAK
He Agilent O7:41:46 Apr 28, 2013 R T

Freg/Channel

Mha3 1596 GHz |
enter -red

Ref 20 dBm Atten 10 dB .84 dBm o 50000 GHz

#Peak

Log

Start Freq
30.0000000 MHz

Stop Freq
400000000 GHz

CF Step
3.99700000 5Hz
Auto Mdan|

Start 30 MHz Stop 40.00 GHz

#Res BW 1 MHz #VBW 3 MHz _ Sweep 199.9 ms (1001 pts) _|[ gnru%%ncu)gsi

M arer Trace X iz Amplitude

1 4 )] 5321 GHz 12.35 dBm
2 4 )] 1064 GHz -45.27 dBm i
2 4 )] 1506 GHz -44.24 dBm On8|gna| Track

BANDEDGE DATA

Page 142 of 448

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: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

2TX Conducted Spurious BE for UNII (in the restricted bands)

Date: 5/9/2013

Test Engineer: Tony Wagoner

Client: Qualcomm

Project Number: 13U14995

Configuration: Tx

Mode of operation: 5.3GHz 11n HT20 Note: if the PK margin is greater than 20 dB, there is no need to get AVG reading.

Channel | Frequency |[PXA PK Reading PXA PK AG/Chain| PKEIRP | PKE-field | PKE-field | Software | AVG Power
(MHz) Chain 0 (dBm) Reading (dBi) (dBm) Limit Margin Setting |Meter Reading
Chain 1 (dBm) (dBm) (dB) (dBm)

64 (5320) 5352 -31.64 -28.24 2 -21.60 -21.2 -0.40 18.00 14.7/ 16

Channel | Frequency PXA AVG PXAAVG |AG/Chain|AVG EIRP| AVG E-field | AVG E-field | Software | AVG Power
(MHz) Reading Reading (dBi) (dBm) Limit Margin Setting |Meter Reading
Chain 0 (dBm) | Chain 1 (dBm) (dBm) (dB) (dBm)

64 (5320) -51.768 -50.473 -41.2 -1.85 11.8/13.3
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

SPURIOUS DATA

The data in this table is from testing done at the harmonics shown in the plots with the
span of 1MHz.

2TX Conducted Spurious for UNII (in the restricted bands)

Date: 4/26/2013

Test Engineer: T. Wagoner

Client: Qualcomm Atheros

Project Number: 13u14995

Configuration: 5.3GHz 11n HT20

Mode of operation: Tx 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
(MHz) Chain 0 (dBm) | Chain 1 (dBm) (dBi) (dBm) Limit Margin Setting |Meter Reading
(dBm) (dB) (dBm)

52 (5260) 10.52 -53.86 -55.01 -46.38 -21.2 -25.18 18.00 14.9/16.5
52 (5260) 15.78 -53.24 -52.53 -44.85 -21.2 -23.65 18.00 14.9/16.5
60 (5300) 10.6 -52.05 -55.03 -45.27 -21.2 -24.07 18.00 14.8/16.2
60 (5300) 15.9 -53.85 -52.72 -45.23 -21.2 -24.03 18.00 14.8/16.2
64 (5320) 10.64 -51.55 -55.06 -44.94 -21.2 -23.74 18.00 14.7/ 16

64 (5320) 15.96 -52.89 -52.55 -44.70 -21.2 -23.50 18.00 14.7/ 16

Channel | Frequency PSA AVG PSA AVG AG/Chain|AVG EIRP | AVG E-field | AVG E-field | Software | AVG Power
(MHz) Reading Reading (dBi) (dBm) Limit Margin Setting |Meter Reading
Chain 0 (dBm) | Chain 1 (dBm) (dBm) (dB) (dBm)
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REPORT NO: 13U14995-2A

DATE: JULY 05, 2013
FCC ID: PPD-QCA6234

IC: 4104A-QCA6234
8.5.9. CONDUCTED BANDEDGE, HARMONICS, & SPURIOUS (3G filter unit)

Chain 0
RESTRICTED BANDEDGE

HIGH CHANNEL 5320, PEAK

Fheg Type: AMS T e | Frequency

NG P T 711 Free Run
W Gl aw Atten: 10 4B

M+ B Auto Tune
Ref Offset 108 dB : S
Ref 10.00 dBm !

Center Freqy
5 405000000 GH2

StartPr.
& 350000000 Gf‘?

Stop Fri
5 480000000 GH.

CF Step
11.002000 MMz}

Mo -

Freq Offset
[P

Start 5,35000 GHz
£Res BW 1,0 MHz

Stop 546000 GHz
Sweep 1.00 ms (1001 pts) |

HIGH CHANNEL 5320, AVERAGE

Fheg Type: AMS +|  Frequency
THO P —»- Trig FresRun Avgitted: 0210 '
¥ Galazhgn Phsten 0 o8

Ref Offset 108 dB
Ref -9.20 dBm

CF Step
11.000000 Mz}
b Nan

FreqOffset
L

Start 5,35000 GHz

Stop 546000 GHz
£Res BW 1,0 MHz #VEW 3.0 MHz"

Sweep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

Chain 1

RESTRICTED BANDEDGE

HIGH CHANNEL 5320, PEAK

g Type: AMS ~i “=1  Frequency
THO: Fak g 1715 FresRun
W Gl aw Aot 90 dB

M+ t 160 B8 Gy Auto Tune:
Ref Offset 108 dB ! i P 2
Rel 10.00 dBm

Center Freq)
5 405000000 GH2}

StartFr
£ 360000000 z;le:jl

StopFr:
5 480000000 GH.

CF Step
11.000000 Mz}
i Nan

Freq Offset
02

Start 5,05000 GHz Stop 546000 GHz |
#Res BW 1,0 MHz

Swoep 1.00 ms (1001 pts) |

HIGH CHANNEL 5320, AVERAGE

J %0 TIAN s 01 |

eAug Typa: AMS mace]" 55|  Frequency
THO Faw o= 100G FresRun Avgitosd: 02102 Tvela
# GnlazHgy Pt 0 o8 WihAp

Mt ; | Gz Auto Tune:
Ref Offset 108 dB ! A S AR
Ref -9.20 dBm 16.389 dBm

Center Freqy
5 405000000 GH2

StartFr
£ 360000000 s:r

Stop Fri
5 480000000 GH.

CF Step
11.002000 MH =}

e —

FreqOffset
(AP

Start 5,35000 GHz ) ' ) Stop 546000 GHz |
£Ros BW 1,0 MHz #VEBW 3.0 MHZ" Swoep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HIGH CHANNEL 5320, AVERAGE

eAvg Type: ﬂl‘ks

Frequency
Avgittond: 02102

WO Faw —e- Trig Fres Run
¥ Gala:Higy fistes 0 o8

M+ =i Auto Tune:
Ref Offset 108 dB ' 54 498 o B
Ref -9.20 dBm 420 dB

Center Freq)
5 405000000 GH2)

StartFr
5 360000000 G.e::]]

Stop Fr
5 450000000 GH.

CF Step
11.000000 Mz}

e

FreqOffset
L

Start 5,35000 GHz

) ‘ ) Stop 546000 GHz |
£Res BW 1,0 MHz #VEW 3.0 MHz" Swoep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

BANDEDGE DATA

2TX Conducted Spurious BE for UNII (in the restricted bands)

Date:

Test Engineer:
Client:

Project Number:
Configuration:
Mode of operation:

6/25/2013
Tony Wagoner
Qualcomm
13U14995

Tx

11n HT20 5.3GHz

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

Frequency

Channel (MHz)

PXA PK Reading
Chain 0 (dBm)

PXA PK Reading
Chain 1 (dBm)

AG/Chain
(dBi)

PK EIRP
(dBm)

PK E-field
Limit
(dBm)

PK E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

64 (5320) 5350

-36.3

-31.02

2

-24.88

-21.2

-3.68

17.00

12.71/15.06

Frequency

Channel
(MHz)

PXA AVG
Reading
Chain 0 (dBm)

PXA AVG
Reading
Chain 1 (dBm)

AG/Chain
(dBi)

AVG EIRP
(dBm)

AVG E-field
Limit
(dBm)

AVG E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

64 (5320) 5382.01

-60.741

-46.389

2

-41.22

-41.2

-0.02

15.00

10.40/11.32

64 (5320) 5350

-53.124

-51.429

2

-44.17

-41.2

-2.97

15.00

10.40/11.32
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.6. 802.11n HT40 MODE IN THE 5.3 GHz BAND

8.6.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel[Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Low 5270 65.17 88.00

High 5310 43.50 43.83
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
d Agilent 23:57.03 May 3, 2013 R T |Freg/Channel

& bkrl B517 MHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB -0.55 dB
#Peak £.27000000 GHz
Log
10 Start Freqg
dB/ 522000000 GHz
Offst
214
dB Stop Freq
DI £.32000000 GHz

[+

219

dBm CF Step

) 10.0000000 MHz

#PAvyg Auto Ilan

V1 s2 Freq Offset

$3 FC 0.00000000 Hz
AA

aff): .

ETun Signal Track

#Swp On 0Off

Center 5.270 00 GHz Span 100 MHz ‘
#Res BW 360 kHz VBW 1.1 MHz #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 0 HIGH CH
- Agilent 00:02:11 May 4, 2013 R T |FregiChannel

A bkl 4350 WHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB -0.46 dB
#Paak 531000000 5Hz
Log
10 Start Freqg
dB/ 5.26000000 GHz
Ofst

214
dB ’ Stop Freq

o 5.36000000 GHz

314
dBm CF Step
. 03 10.0000000 hHz

#PAvg Auto tlan|

V1 s2 Freq Offset
$3 FC - 0.00000000 Hz
AA

”Fﬁ}f,,, Signal Track

#Swp On Off

Center 5.310 00 GHz Span 100 MHz ‘
#Res BW 360 kHz VBW 1.1 MHz #Sweep 100 ms {601 pts)
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
e Agilent 23:59:14 May 4, 2013 R T |FregiChannel

A bkl 85.00 WHz Conter F
enter Fred

Ref 20 dBm Atten 10 dB -0.09 dB
#Peak 527000000 GHz
Log
10 Start Freqg
dB/ 5.19500000 GHz
(Hfst
214
dB Stop Freqg

5.34500000 GHz
L] O 8]

-19.3

dBm CF Step
) 15.0000000 MHz
#PAvg Auto Mlan
V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AR

off): .

ETun Signal Track
#Swp on O

Center 5.270 00 GHz Span 150 MHz ‘
#Res BW 360 kHz VBW 1.1 MHz #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
¢ Agilent 000420 May 4, 2013 R_T |Freg/Channel

& bdkrl 4353 MHz Conter

efner Fred

Ref 20 dBm Atten 10 dB -0.23 dB
#Peak 531000000 GHz

Log

Start Freq
£.26000000 GHz
- Stop Freq
£.36000000 GHz

(IB;II CF Step
10.0000000 hHz

HPAVg Auto M_a

V1 S2 Freq Offset
S3 FCL. 0.00000000 Hz
AA

aff): .
ETun Signal Track

On Off

#Swp

Center 5.310 00 GHz Span 100 MHz ‘
#Res BW 360 kHz VBW 1.1 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.6.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5270 36.1199| 36.7801
High 5310 36.0558 | 36.0051
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

e Agilent 23:44:00 May 3, 2013

R T |FrequhanneI |

Center Freq

Ch Freg 5.27 GHz Trig  Free 5 27000000 GHz
Occupied Bandwidth Averages: 100 I |
| Start Freq
5.24000000 GHz
Ref 20 dBm Atten 10 (B
#Samp I T Stop Freq
Log 3 L Iy £.30000000 GHz
10
(IB ................. LET Il LT CF Step
Offst £.00000000 MHz
214 Auta Ilan
dB — — ]
i Fraq Offset

Center 5.270 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz 0.00000000 - Hz

#Sweep 100 ms (601 pts)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

36.1199 MHz

-62.579 kHz
50.112 MHz"

Dec BWW % Pwr

Signal Track
22.00 % MNon Off

wdB  -26.00 dB

99% BANDWIDTH, Chain 0 HIGH CH
3 Agllent 23:48:20 May 3, 2013 R T [Freg/Channel |
| |

Ch Freg 5.31 GHz Trig  Free

Occupied Bandwidth Averages: 100 I

Center Freq
531000000 GHz

Start Freq
526000000 GHz

Ref 20 dBm
#Samp Stop Freq
Log £.34000000 GHz
10 L v Lo
dB/ T CF Step
Offst £.00000000 MHz

214 ifl|futa hlan
dB

Atten 10 dB

i Freq Offset

Center 5.310 0 GHz 0.00000000 Hz

#Res BW 1 MHz

Occupied Bandwidth
36.0558 MHz

-22.202 kHz
40.219 MHz"

Span 60 MHz
#Sweep 100 ms (601 pts)

#VBW 3 MHz

Signal Track
22.00 % MNon Off

-26.00 dB

Dec BWW % Pwr
% dB

Transmit Freq Error
¥ dB Bandwidth
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
e Agilent 23:42:09 May 3, 2013

R T |FrequhanneI |

Center Freq

Ch Freg 5.27 GHz Trig  Free 5 27000000 GHz
Occupied Bandwidth Averages: 100 I
| Start Freq
5.24000000 GHz
Ref 20 dBm Atten 10 dB
#Samp I I I T T Stop Freq
Log B R U, YRS YT I | £.30000000 GHz
10 .
(IB.-"_) A T s CF Step
Offst £.00000000 MHz
214 futo hlan
dB — |
| I Freq Offset

Center 5.270 0 GHz

#Res BW 1 MHz #VBW 3 MHz

#Sweep 100 ms (601 pts)

Span 60 MHz 0.00000000 - Hz

Dec BWW % Pwr

Occupied Bandwidth

36.7801 MHz x 4B
Transmit Freq Error 185,252 kHz
¥ dB Bandwidth 58.717 MHz"

Signal Track
99.00 % off

-26.00 dB

Cn

99% BANDWIDTH, Chain 1 HIGH CH
- Agilent 23:60:13 May 3, 2013

R T |FrequhanneI |

Ch Freg 5.31 GHz

I Center Freq

Free |l 5 31000000 GHz

Trig

Occupied Bandwidth Averages: 100

Start Freq
526000000 GHz

Ref 20 dBm Atten 10 dB

#Samp

Stop Freq

5.34000000 GHz

CF Step

£.00000000 MHz

||Auta hdan|

Fraq Offset

Center 5.310 0 GHz

#Res BW 1 MHz #VBW 3 MHz

#Sweep 100 ms (601 pts)

Span 60 MHz 0.00000000 - Hz

Dec BWW % Pwr
% dB

Occupied Bandwidth
36.0051 MHz

-6.455 kHz
40.527 MHz"

Transmit Freq Error
¥ dB Bandwidth

Signal Track
off

99.00 %
-26.00 dB

Cn
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.6.3. AVERAGE POWER (No filter unit)

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 25.39 dB (including two 10 dB pads, 1.99 cables, and 3.4
dB power splitter) was entered as an offset in the power meter to allow for direct reading of
power.

RESULTS

Average Power Results

Channel [ Frequency | Chain O [Chain 1| Total
Power | Power [Power
(MHz) (dBm) [ (dBm) | (dBm)
Low 5270 14.30 16.40 | 18.49
High 5310 9.80 10.50 | 13.17
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.6.4. AVERAGE POWER (3G filter unit)

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 25.39 dB (including two 10 dB pads, 1.99 cables, and 3.4
dB power splitter) was entered as an offset in the power meter to allow for direct reading of
power.

RESULTS

Average Power Results

Channel [ Frequency | Chain O [Chain 1| Total

Power | Power [Power
(MHz) (dBm) | (dBm) | (dBm)
High 5310 3.41 5.00 7.29
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.6.5. OUTPUT POWER AND PPSD (no filter unit)

LIMITS

FCC §15.407 (a) (1)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

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 0 | Chain 1 | Uncorrelated Chains
Antenna [ Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.00 2.00 2.00
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DATE: JULY 05, 2013
IC: 4104A-QCA6234

REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5270 65.2 36.1 2.00
High 5310 43.5 36.0 2.00
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) [ (dBm) | (dBm)
Low 5270 24.00 24.00 30.00 24.00 11.00 11.00 11.00
High 5310 24.00 24.00 30.00 24.00 11.00 11.00 11.00
Duty Cycle CF (dB)| 1.07 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency [ Chain O [Chain 1 Total Power | Power
Meas Meas Corr'd Limit | Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5270 12.64 12.22 16.52 24.00 -7.48
High 5310 7.95 10.67 13.60 24.00 -10.40
PPSD Results
Channel | Frequency [ Chain 0 [Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit | Margin
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5270 -1.26 -1.86 2.53 11.00 -8.47
High 5310 1.02 0.96 5.07 11.00 -5.93
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

e Agilent 00:11:40 May 4, 2013

R T

Freg/Channel

Ref 20 dBm Atten 10 dB

A& hki2 B517 WHz
Band Pwr 12,644 dBm

Center Freq

#iwg

527000000 GHz

Log
10

dB/

Offst

Start Freq
520500000 GHz

214

dB

Stop Freq

5.33500000 GHz

CF Step

#PAvyg

13.0000000 MHz

Auto hdan|

Center 5.270 00 GHz

#Res BW 1 MHz VBW 3 MHz

Span 130 MHz
Sweep 1 ms {601 pts)

Fraq Offset

Manear Trace

1 m
2R
2h

X Pz
5275 42 GHz
5237 42 GHz

55.17 MHz

Amplitude
-1.26 dBm
-28.32 dBm
12,64 dBm

0.00000000 Hz

Signal Track
off

|

Cn

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

W Agilent 01:07:24 Jun 22,2013

R T

Freg/Channel

Ref 10 dBm Atten 10 B

A Mkr2 4350 MHz
Band Pwr 7952 dBm

g

Center Freq
531000000 GHz

Log

Start Freq
£.27750000 GHz

Stop Freq
534250000 GHz

CF Step
£.50000000 hHz
Auto Man|

Center 5.310 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 65 MHz

#Sweep 100 ms (601 pts)

Marer Trace
1 13
2R
2h

X iz
522200 GHz
5,288 25 GHz

42.50 MHz

Amplitude
-6.19 dBm
-35.10 dBm
1.02 dB

Freq Offset
0.00000000 Hz

Signal Track
Off

|

On
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
we Agilent 22:45:59 May 6, 2013 R T [Freg/Channel

A Mkr2 58.00 MHz

Ref 20 dBm Atten 10 dB Band Pwr 12218 dBm Center Freq
g £ 27000000 GHz

Log

Start Freq
£.20500000 GHz

Stop Freq
£.33500000 GHz

CF Step
13.0000000 hHz
At hdan|

Center 5.270 00 GHz Span 130 MHz F Offset
“Res BW 1 MHz £VBW 3 MHz Sweep 1ms 601 pts) || - DDB%%DDD Sflz
Matker Trace > Pz Amplitude ’

1 (11 528127 GHz -1.86 dBm
2R 5,226 00 GHz -36.16 dBm
24 28.00 MH=z 1222 dBm

Signal Track
On Off

|

OUTPUT POWER AND PPSD, Chain 1 HIGH CH
- Agllent 00:15:58 May 4, 2013 R T |Freg/Channel

A MEkr2 4353 MHz

Center Freq
Ref 20 dB Atten 10 dB Band Pwr 4188 dB
#:Vg o en o e T M|l 531000000 GHz

Log
10 Start Freq
B/ £.27500000 GHz
Offst

214
dB Stop Freq
£.34500000 GHz

CF Step
7.00000000 tHz
Auto hila

Center 5.310 00 GHz Span 70 MHz Freq Offset
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts) 0.00000000 Hz
Mater Trace X Pois Amplitude
1 11 5318 52 GHz 207 dBm
2R 5288 02 GHz -40.44 dBm ;
zh 4353 MHz 4.18 dBm Signal Track
On Oif

#PAvyg
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.6.6. OUTPUT POWER AND PPSD (3G filter unit)

LIMITS

FCC §15.407 (a) (1)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

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 0 | 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: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

RESULTS
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
High 5310 43.50 |36.0051 2.00
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
High 5310 24.00 24.00 30.00 24.00 11.00 11.00 11.00
Duty Cycle CF (dB)| 1.07 |Inc|uded in Calculations of Corr'd Power & PPSD |
Output Power Results
Channel | Frequency | Chain 0 [Chain 1 Total Power | Power
Meas Meas Corr'd Limit | Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
High 5310 6.458 3.710 9.378 24.00 |-14.622
PPSD Results
Channel | Frequency | Chain O [Chain 1 Total PPSD | PPSD
Meas Meas Corr'd Limit | Margin
PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
High 5310 -7.99 -10.08 -4.83 11.00 -15.83
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013

IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

@ Agilent 14:16:04 Jul 1, 2013

R T |Freg/Channel

AMKi2 4350 MHz Cerler E
erter Freq
Rei 10 dB Atten 10 dB Band Pwr 6458 dB
N Ll en ane 1| 531000000 GHz
ffvg
1
Log Py
10 o Stait Freq
dB/ 527750000 GHz
Ofist 2R
10.8 & o
dB Stop Freq
5.34250000 GHz
CF Step
6.50000000 MHz
#PAvg Auto Man
Center 5.310 00 GHz Span 65 MHz F Cifset
#Res BW 1 MHz #VBW 3 MHz _ #Sweep 100 ms (601 pts) [ nur[;an%nun SHEZ
Maiker Tiace Type K Aniz Amplitude i
1 1) Fieg §.321 27 GHz -7.88 dBm
2R ) Fieg 5.288 25 GHz -37.72 dBm SignaleaCk
2A i) Fieg 43.50 MHz €.4€ dBm ‘On Cf

|

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

- Agilent 14:18:21 Jul 1, 2013

R T [Freg/Channel

A Mkr2 43.83 MHz

Rel 10 dBm Atten 10 dB Band Pwr  3.710 dBm Cerfer Freg

fivg

5£.31000000 GHz

Log
10

I

&

dB/

Stait Freq
527750000 GHz

Otist

10.8

dB

Stop Freq
534250000 GHz

#PAvg

6.50000000 MHz

CF Step

Auto Man

Center 5.310 00 GHz
#Res BW 1 MHz #VBW 3 MHz

Maiber Tiace X Axiz
1 1) 5323 22 GHz
2R 1) 5.288 08 GHz
2A 1) 43.83 MHz

S 65 MH
Sweep 1 msprﬁrl'ﬂ 1s) i Freq Gifset
P P 0.00000000 Hz
Amplilude

-10.08 dBm
-41.20 dBm
371 dBm

Signal Track
On Cif
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.6.7. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

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

RESULTS

Refer to the results of 802.11n HT20 mode in the 5.2 GHz band.
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.6.8. CONDUCTED BANDEDGE, HARMONICS, & SPURIOUS (no filter unit)

Chain 0
RESTRICTED BANDEDGE

HIGH CHANNEL 5310, PEAK
W Agilent 14:21:17 Apr 25,2013

R T

|FrequhanneI |

Ref 11.39 dBm #Atten 0 dB

Mkr1 5.351 10 GHz
-32.46 dBm

#Peak

Center Freq
£.40500000 GHz

Start Frag
535000000 GHz
Stop Freq
546000000 GHz

Auto

CF Step
11.0000000 MHz

Ilan)

V1 S2
S3 FC

AA

off}:
FTun

On

Swp

Start 5.350 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Sweep 1 ms (1001 pts)

Stop 5.460 00 GHz

Freq Offset
000000000 Hz

Signal Track

—

Off

HIGH CHANNEL 5310, AVERAGE
e Agilent 22:46:45 May 8, 2013

R T

|FrequhanneI |

Ref 10 dBm #Atten 0 dB

Mkr1 5.350 55 GHz
51.988 dBm

#hvg

Center Freq
540500000 GHz
Start Frag
535000000 GHz
Stop Freq
546000000 GHz

Auto

CF Step
11.0000000 MHz

Ilan)

FTun
Swp

On

Start 5.350 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Sweep 1 ms (1001 pts)

Stop 5.460 00 GHz

Freq Offset
000000000 Hz

Signal Track

—

Off
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

Chain 1

RESTRICTED BANDEDGE

HIGH CHANNEL 5310, PEAK
¢ Agilent 14:27.09 Apr 26, 2013 R T [Freq/Channel |

Mkr1 5.351 98 GHz Center E
# K enter Fred
Elef 11.39 dBm #htten 0 B 28.19 dBm 5 AUAO0000 GHz
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
214
dB Stop Freq
£.46000000 GHz

CF Step
. 11.0000000 hHz
#PAvg Auto Mar]

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms (1001 pts)

HIGH CHANNEL 5310, AVERAGE
st Agilent 22:4725 May 8, 2013 R T [Freq/Channel |

Mkr1 5.350 00 GHz Center E
# enter Fred
E:L:O dBm #htten 0 B 48.328 dBm 5 AUAO0000 GHz
FAvY
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
22.5
dB Stop Freq
£.46000000 GHz

CF Step
. 11.0000000 hHz
HPAvgd Auto Mar]
128

V1 s2 Freq Offset
53 FS e oy ity v PR . NPV B DDDDDDDDD HZ
AA

aff): :
ETun Signal Track
Swp on O

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HARMONICS AND SPURIOUS

Chain 0

LOW CHANNEL 5270, PEAK
e Agilent 13:64:45 Apr28, 2013 FE T |Freg/Channel

W3 1581 Ghz |
enter Freq

Ref 20 B Atten 10 dB 44.53 dB

#Poak [— = M 200150000 GHz

Log

10 Start Freq

dB/ 30.0000000 MHz
Offst

214
dB Stop Freq
LY 400000000 GHz

CF Step
3.95700000 GHz
Auto hdan|

#PAvyg

Start 30 MHz Stop 40.00 GHz

£Res BW 1 MHz SUBW3 MHz  Sweep 199.9 ms (1001 pts) . DFDB%%D%g Sfé

Mater Trace X Pois Amplitude
1 1) S.27 GHz 2.48 dBm
2 1 10.54 GHz -7 33 dBm
2 (4] 15.81 GHz -44.52 dBm

Signal Track
On Off

HIGH CHANNEL 5310, PEAK
st Agilent 13:32.28 Apr 26, 2013 R T [Freq/Channel |

M3 15.81GHz [
Ref 20 dB Atten 10 dB 43.44 dB SMer Fred
fPoak[ = == |[ 200150000 GHz

Log

10 Start Freqg

dB/ 30.0000000 MHz
Offst

21.4
dB Stop Freqg
40.0000000 GHz

CF Step
3.85700000 GHz
Auto hdan|

#PAvg

Start 30 MHz Stop 40.00 GHz

#Res BW 1 MHz SUBW3 MHz  Sweep 199.9 ms (1001 pts) . guru%%ucu)g Sﬁi

Matker Trace X Pz Amplitude
1 )] 5.31 GHz 5.92 dBm
2 (1 1054 GHz -45.42 dBm
3 )] 15.81 GHz -43.44 dBm

Signal Track
On Off

|
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

Chain 1

LOW CHANNEL 5270, PEAK
- Agilent 13:53:52 Apr 26,2013 R T [Freg/Channel

Mkr3 15.81 GHz

Center Freq
Ref 20 dBm Atten 10 dB 4398 dBm_ | o 0150000 GHz
#Peak |

Start Freq
300000000 MHz

Stop Freq
40.0000000 GHz

CF Step

. 3.99700000 GHz
#PAvy Auto i

Tvlan
Start 30 MHz Stop 40.00 GHz Freq Offset
#Res BW 1 MHz Z#WBW 3 MHz Sweep 199.9 ms (1001 pts) 000000000 Hz
Mater Trace X Pois Amplitude
1 (11 527 GHz 10,80 dBm
2 (4] 10054 GHz -45.89 dBm Slgnal Track
] (11 15,81 GHz -43.58 dBm ‘On off

HIGH CHANNEL 5310, PEAK
e Agllent 13:38:33 Apr28, 2013 R T |Freg/Channel

Mkr3 15.81 GHz

Center Frag
Ref 20 dB Atten 10 dB 4363 dB
#Poak [— = M 200150000 GHz

Log
10 Start Freqg
B/ 30.0000000 MHz
Offst

214
dB Stop Freq
400000000 GHz

CF Step
. 3.99700000 GHz
#PAvy Auta Ma

Start 30 MHz Stop 40.00 GHz Freq Offset
#Res BW 1 MHz #WBW 3 MHz Sweep 199.9 ms (1001 pts) 000000000 Hz
Mater Trace X Pois Amplitude
1 (13 531 GHz 10.24 dBm
z 0 10.54 GHz -48.52 dBm ‘ Signal Track
3 ) 1581 GHz -43.63 dBm On Off
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

BANDEDGE DATA

2TX Conducted Spurious BE for UNII (in the restricted bands)

Date:

Test Engineer:

Client:

Project Number:
Configuration:
Mode of operation:

5/9/2013

Tony Wagoner
Qualcomm
13U14995

Tx

5.3GHz 11n HT40

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

Channel

Frequency
(MHz)

PXA PK Reading
Chain 0 (dBm)

PXA PK
Reading
Chain 1 (dBm)

AG/Chain
(dBi)

PKEIRP
(dBm)

PK E-field
Limit
(dBm)

PK E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

62 (5310)

5351

-32.46

-28.19

2

-21.80

-21.2

-0.60

10.00

7.10/9.4

Channel

Frequency
(MHz)

PXA AVG
Reading
Chain 0 (dBm)

PXA AVG
Reading
Chain 1 (dBm)

AG/Chain
(dBi)

AVG EIRP
(dBm)

AVG E-field
Limit
(dBm)

AVG E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

62 (5310)

-51.988

-48.328

-41.2

-0.56

5.3/7.2
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

SPURIOUS DATA

The data in this table is from testing done at the harmonics shown in the plots with the
span of 1MHz.

2TX Conducted Spurious for UNII (in the restricted bands)

Date:

Test Engineer:
Client:

Project Number:
Configuration:
Mode of operation:

4/26/2013

T. Wagoner

Qualcomm Atheros

13u14995

5.3GHz 11n HT40

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

Channel | Frequency
(MHz)

PSA PK Reading [PSA PK Reading |AG/Chain| PKEIRP | PKE-field | PKE-field | Software | AVG Power
Chain 0 (dBm) | Chain 1 (dBm) (dBi) (dBm) Limit Margin Setting [Meter Reading
(dBm) (dB) (dBm)

5270) 10.54

-54.78 -54.74 -46.74 -21.2 -25.54 18.00 14.3/16.4

-52.34 -52.85 -44.57 -21.2 -23.37 18.00 14.3/16.4

5310) 10.62

-53.56 -54.26 -45.88 -21.2 -24.68 18.00 14.2/16.35

54 (
54 (5270) 15.81
62 (
62 (

5310) 15.93

-52.97 -53.24 -45.08 -21.2 -23.88 18.00 14.2/16.35

Channel | Frequency
(MHz)

PSA AVG PSA AVG AG/Chain|AVG EIRP | AVG E-field | AVG E-field | Software AVG Power
Reading Reading (dBi) (dBm) Limit Margin Setting [Meter Reading
Chain 0 (dBm) | Chain 1 (dBm) (dBm) (dB) (dBm)
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REPORT NO: 13U14995-2A

DATE: JULY 05, 2013
FCC ID: PPD-QCA6234

IC: 4104A-QCA6234

8.6.9. CONDUCTED BANDEDGE, HARMONICS, & SPURIOUS (3G filter unit)

Chain 0
RESTRICTED BANDEDGE

HIGH CHANNEL 5310, PEAK

Frequency

THO Pk g 1119 Free Run
W Garclaw fastes 90 dB

M+ s 2164 A0 ok Auto Tune
Ref Offset 108 dB : > 471 d B
Refl 10.00 dBm ’ T

Center Freqy
5 405000000 GH2

StartPr.
& 350000000 Gf‘?

Stop Fri
5 480000000 GH.

CF Step
11.002000 MMz}

= =

Freq Offset
[P

Start 5,35000 GHz

Stop 546000 GHz
#Res BW 1,0 MHz

1.00 ms (1001 pts) |

HIGH CHANNEL 5310, AVERAGE

Fhug Type: AMS S e === Frequency
THO: Fat - 1715 FresRun Avgitoid: 28129 '
W GarcLaw Pt 92 dB

M+ s a8 Auto Tune
Ref Offset 11,67 o8 - o< o
Ref 10.00 dBm o

Center Freq)
5 405000000 GH2

StartFr

Stop Fmﬁh
5 480000000 GH.

CF Step
11.000000 Mz}
" Nan

FreqOffset
0 Mz

Start 5,95000 GHz Stop 546000 GHz
#Res BW 1,0 MHz #VBW 2.0 MHz" Swoep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HIGH CHANNEL 5310, AVERAGE

Frequency

THO: Fat - 171G FresRun
W Gl aw fistes 90 dB

M+ s B BE oy Auto Tune:
Ref Offset 11,67 o8 . o e 'R
Ref 10.00 dBm

Center Freqy
5 405000000 GH2

StartFr
£ 360000000 :;:%l

Stop Fr
5 450000000 GH.

CF Step
11.002000 Mz}

e

FreqOffset
(AP

Start 5,35000 GHz

) ) ) Stop 546000 GHz |
#Res BW 1.0 MHz #VBW 1.0 MHZ" Swoep 1.00 ms (1001 pts) |

Chain 1

RESTRICTED BANDEDGE

HIGH CHANNEL 5310, PEAK

Frequency

TN Fakt g 171G Free Run
Wimrlaw — Astes 99 dB

Mt ' A0 oy Auto Tune:
Ref Offset 108 dB ! et -
Ref 10.00 dBm

Center Freqy
5 405000000 GH2

StartFr
£ 360000000 s:r

Stop Fri
5 480000000 GH.

CF Step
11.002000 MH =}

e —

FreqOffset
(AP

Start 5,35000 GHz
#Res BW 1,0 MHz

Stop 546000 GHz |
Swoep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HIGH CHANNEL 5310, AVERAGE

fAvg Type: IIVI‘AS

Frequency
Avgitioid: 28129

THO Pt —o- Trig Free Run
W Gmrclaw fhstes 0 dB

M4 . 188 Q4 oy Auto Tune
Ref Offset 1157 o8 >
Refl 10.00 dBm .09

Center Freq)
5 405000000 GH2}

StartFr
5 360000000 s:fil

Stop Fri
5 480000000 GH.

CF Step
11.002000 MMz}

fuw

Freq Offset
02

Start 5,05000 GHz ” ) Stop 546000 GHz |
£Res BW 1,0 MHz #VEW 3.0 MHz" Swoep 1.00 ms (1001 pts) |

HIGH CHANNEL 5310, AVERAGE

U n N"I.\'l‘lt."f'.,i
PAvg Type: RMS mace™
THO Pk —o= Trig Free Run Avgittosd: 281129
W Garclaw Shstes 90 dB

M+ =i Auto Tune:
Ref Offset 1157 o8 - - s At
Ref 10.00 dBm ; !

Frequency
TVRRiA A
W€ith Ap

Center Freqy
5 405000000 GH2

StartPr.
£ 360000000 G:?
Stop Fri
5 450000000 GH

CF Step
11.002000 MMz}

o

FreqOffset
[ Fs

Start 5,35000 GHz ) ) Stop 546000 GHz |
£Res BW 1,0 MHz #VEW 3.0 MHz" Swoep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

BANDEDGE DATA

2TX Conducted Spurious BE for UNII (in the restricted bands)

Date:

Test Engineer:

Client:

Project Number:
Configuration:
Mode of operation:

6/25/2013

Tony Wagoner
Qualcomm
13U14995

Tx

11n HT40 5.3GHz

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

Channel

Frequency
(MHz)

PXA PK Reading
Chain 0 (dBm)

PXA PK Reading
Chain 1 (dBm)

AG/Chain
(dBi)

PK EIRP
(dBm)

PK E-field
Limit
(dBm)

PK E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

62 (5310)

5350

-32.471

-27.83

2

-21.54

-21.2

-0.34

12.00

6.92/8.36

Channel

Frequency
(MHz)

PXA AVG
Reading
Chain 0 (dBm)

PXA AVG
Reading
Chain 1 (dBm)

AG/Chain
(dBi)

AVG EIRP
(dBm)

AVG E-field
Limit
(dBm)

AVG E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

62 (5310)

5355.94

-57.721

-46.692

2

-41.35

-41.2

-0.15

8.00

3.41/5.0

62 (5310)

5350

-54.073

-51.278

2

-44.43

-41.2

-3.23

8.00

3.41/5.0
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.7. 802.11a MODE IN THE 5.6 GHz BAND

8.7.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel[Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)

Low 5500 22.33 27.17
Mid 5580 20.83 26.00
High 1 5700 19.92 24.33

High 2 5720 21.33 27.75
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH

d Agilent 13:34:30 May 4, 2013 R T |Freg/Channel
A Mkrl 2233 MHz Corter F

enter Freq

Ref 20 dBm Atten 10 B -1.37 dB

#Peak £.50000000 GHz

Log

10 Start Freqg

dB/ A 5.47500000 GHz

Offst

214

dB Stop Freq

DI 552500000 GHz

225 -

dBm CF Step

. £.00000000 MHz

#PAvyg Auto Ilan

V1 s2 Freq Offset

S3 FC 0.00000000 Hz

AA

il Signal Track

FTun Ignal lrac

Swp on O

Center 5.500 00 GHz Span 50 MHz ‘

#Res BW 160 kHz #VBW 510 kHz Sweep 1.88 ms (601 pts)

BANDWIDTH Chain 0 MID CH

- Agilent 13:37:23 May 4, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A MErl 2083 MHz
-0.32 dB

#FPeak
Log

10
dB/

Offst
214

dB
Dl

Center Freq
£.58000000 GHz
Start Freq
555500000 GHz

Stop Freq
£ B0500000 GHz

229
dBm

#PAvyg

CF Step
£.00000000 hHz
Auto hdan|

V1 S2
S3 FC

AR
aff}:

FTun
Swp

Center 5.580 00 GHz
#Res BW 160 kHz

#VBW 510 kHz

Span 50 MHz
Sweep 1.88 ms (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

BANDWIDTH Chain 0 HIGH 1 CH
e Agilent 13:45:28 May 4, 2013 R T |Fre§fChannel |

4 Mkrl 1992 MHz Center F
Ref 20 dBm Atten 10 dB 1.05 dB enter -req
#Peak 5.70000000 GHz
Start Freq
6.67500000 GHz
B Stop Freq
oI 572500000 GHz

24.2
dBm CF Step

. 5.00000000 fHz
#PAvg Auto Mar]

V1 s2 Freq Offset

53 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Center 5.700 00 GHz Span 30 MHz ‘
#Res BW 160 kHz #WVBW 510 kHz Sweep 1.88 ms {601 pts)

BANDWIDTH Chain 0 HIGH 2 CH
- Agilent 13:47:34 May 4, 2013 R T |FregiChannel

& bkrl 21,33 MHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB 0.36 dB
#Paak 5.72000000 GHz
Log
10 Start Freqg
dB/ Y 569500000 GHz
Offst
214
dB Stop Freq
DI £.74500000 GHz

229
dBm CF Step

£.00000000 hHz
#PAvyg

Auto hdan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp on O

Center 5.720 00 GHz Span 50 MHz ‘
#Res BW 160 kHz #VBW 510 kHz Sweep 1.88 ms (601 pts)
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH

e Agilent 13:26:05 May 4, 2013 R T |FregiChannel
A Mkr1 27 17 MHz Corter F

enter Freq

Ref 20 dBm Atten 10 dB 0.07 dB

#Peak £.50000000 GHz

Log

10 Start Freq

dB/ 5.47500000 GHz

Offst

214

dB Stop Freq

DI 552500000 GHz

217 L

dBm CF Step

. £.00000000 MHz

#PAvyg Auto Ilan

V1 s2 Freq Offset

S3 FC 0.00000000 Hz

AA

il Signal Track

FTun Ignal irac

Swp on O

Center 5.500 00 GHz Span 50 MHz ‘

#Res BW 160 kHz #VBW 510 kHz Sweep 1.88 ms (601 pts)

BANDWIDTH Chain 1 MID CH
e Agilent 13:41:01 May 4, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A MErl 26.00 MHz
1.12 dB

#FPeak
Log

10
dB/

Offst
214

dB
Dl

Center Freq
£.58000000 GHz
Start Freq
555500000 GHz

Stop Freq
£ B0500000 GHz

223
dBm

#PAvyg

CF Step
£.00000000 hHz
Auto hdan|

V1 S2
S3 FC

AR
aff}:

FTun

Swp

Center 5.580 00 GHz
#Res BW 160 kHz

#VBW 510 kHz

Span 50 MHz
Sweep 1.88 ms (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

BANDWIDTH Chain 1 HIGH 1 CH
e Agilent 13:43:18 May 4, 2013 R T |Fre§fChannel |

4 Mkrl 24 33 MHz Center F
Ref 20 dBm Atten 10 dB 0.24 dB enter -req
#Peak £.70000000 GHz
Start Freq
. 567500000 GHz
B Stop Freq
oI 572500000 GHz

22.0
dBm CF Step

. 5.00000000 fHz
#PAvg Auto Mar]

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

AA
aff): .
ETun Signal Track
On Off

Swp

Center 5.700 00 GHz Span 30 MHz ‘
#Res BW 160 kHz #WVBW 510 kHz Sweep 1.88 ms {601 pts)

BANDWIDTH Chain 0 HIGH 2 CH
e Agilent 13:49:26 May 4, 2013 F T |Freg/Channel

& Mkrl 27.75 MHz Center F

enter Freg

Ref 20 dBm Atten 10 dB 0.07 98 | = 72000000 GHz
#Peak

Start Freq

59500000 GHz

Stop Freq

£.74500000 GHz

(IB;II CF Step
3 500000000 MHz
#PAvyg Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track

On Off

Swp

Center 5.720 00 GHz Span 50 MHz
#Res BW 160 kHz #WBW 510 kHz Sweep 1.88 ms (601 pts)
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.7.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% BW |99% BW
Chain 0| Chain 1

(MHz) (MHz) [ (MHz)

Low 5500 16.4316| 16.4902
Mid 5580 16.4375| 16.4850
High 1 5700 16.4153| 16.4718
High 2 5720 16.4348| 16.4888
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
e Agilent 12:45:04 May 4, 2013

R T |FrequhanneI |

Center Freq

Ch Freg 5.5 GHz Trig  Free 5 50000000 GHz
Occupied Bandwidth Averages: 100 I
| Start Frag
547500000 GHz
Ref 20 dBm Atten 10 dB
#Samp) Stop Freq
Log 5 5 552500000 GHz
10 I R
dB/ > - CF Step
Offst N i i e 5.00000000 MHz
214 | I { TR Auta Ian
dB
i Freq Cffset
0.00000000 Hz

Center 5.500 00 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 50 MHz

#Sweep 114.7 ms {601 pts)

Occupied Ba

Transmit Freq Error
¥ dB Bandwidth

ndwidth

16.4316 MHz

-66.335 kHz
19.442 MHz"

95.00 %
-26.00 dB

Dec BYY % Pwr
¥ dB

On

Signal Track

Off

99% BANDWIDTH, Chain 0 MID CH

- Agilent 12:54:20

May 4, 2013

R T |FrequhanneI |

Ch Freq

5.58 GHz

Oceupied Bandwidth

Trig  Free

Averages: 100 I

Ref 20 dBm

Atten 10 dB

I Center Freq
558000000 GHz

| Start Freq
£ 55500000 GHz

#Samp

Log

10

o AL Iy TE A

Stop Freq
560500000 GHz

dB/

Offst

214

Auto

dB

Center 5.580 00 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 30 MHz

CF Step
£.00000000 MHz

I i Fraq Offset

0.00000000 Hz

Ilan)

#Sweep 114.7 ms {601 pts)

Transmit Freq Errar
w dB Bandwidth

Occupied Bandwidth

16.4375 MHz

-77.918 kHz
19.341 MHz"

99.00 %
-26.00 dB

Oec BWW % Pwr
% dB

On

Signal Track

Off
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

99% BANDWIDTH, Chain 0 HIGH 1 CH
e Agilent 12:58:24 May 4, 2013

R T |Fre§fChanneI |

Center Freq

Ch Freg 5.7 GHz Trig  Free 5 70000000 GHz
Occupied Bandwidth Averages: 100 I |
| Start Freq
5.67500000 GHz
Ref 20 dBm Atten 10 B
#Samp | Stop Freq
L [ 572500000 GHz
- EeT T CR N A T2
10
dB/ Y - CF Step
Offst 5.00000000 MHz
24 [ LT At Man
B it I N
| i Freq Offset
Center 5.700 00 GHz Span 50 WHz || 000000000 Hz
#Res BW 300 kHz #VBW 910 kHz  #Sweep 114.7 ms (601 pis)
- - Signal Track
Occupied Bandwidth Occ BYWY % Pwr 93.00 % ||fon off
16.4153 MIHz xdB  -Z6.00dB
Transmit Freq Error -70.449 kHz
¥ dB Bandwidth 18.770 MHz*

99% BANDWIDTH, Chain 0 HIGH 2 CH
W Agilent 12:52:43 May 4, 2013

R T |Fre§fChanneI |

Ch Freg 5.72 GHz

T Frec Center Freq
3 5.72000000 GHz

Occupied Bandwidth Averages: 100

Ref 20 dBm Atten 10 dB

| Start Freq
569500000 GHz

#Samp

Stop Freq
574500000 GHz

&

CF Step

5.00000000 fWHz
uto Man|

I Freq Offset

Center 5.720 00 GHz

#Res BW 300 kHz #VBW 910 kHz  #Sweep 114.7 ms (601 pis)

Span 50 MHz 0.00000000 Hz

Occupied Bandwidth Occ BYY % P
16.4348 MHz * 4B

Transmit Freq Error -6B.224 kHz
% dB Bandwidth 19.190 MHz*

Signal Track
99.00 % ||on Off

-26.00 dB

Page 182 of 448

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: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
we Agilent 12:44:10 May 4, 2013

R T |FrequhanneI |

Ch Freq 5.5 GHz

Center Freq

Free |l 5 5000000 GHz

Trig

Oceupied Bandwidth Averages: 100

Start Freq
547500000 GHz

Ref 20 dBm Atten 10 dB

#Samp

Stop Freq

5.52500000 GHz

&

CF Step

00000000 MHz

.
uto hdan|

dB

I Freq Offset

Center 5.500 00 GHz

#Res BW 300 kHz #WBW 910 kHz #Sweep 114.7 n

Span 50 MHz 0.00000000 - Hz
1s (601 pts)

Oec BWW % Pwr
x dB

Occupied Bandwidth
16.4902 MHz

-73.339 kHz
22.104 MHz"

Transmit Freq Error
# dB Bandwidth

Signal Track
99.00 % off

-26.00 dB

On

99% BANDWIDTH, Chain 1 MID CH
W Agilent 12:55:23 May 4, 2013

R T |Fre§fChanneI |

Ch Freg 5.58 GHz

Center Freq

Free |l 5 sgo00000 GHz

Trig

Occupied Bandwidth Averages: 100

Ref 20 dBm Atten 10 dB

| Start Freq
555500000 GHz

#Samp

Stop Freq
560500000 GHz

dB

CF Step
500000000 hHz
 M|Auta Ilan|

Freq Offset

Center 5.580 00 GHz

#Res BW 300 kHz #VBW 910 kHz  #Sweep 11471

Span 50 MHz 0.00000000 Hz

ms {601 pts)

Occ BYY % Puwr
% dB

Occupied Bandwidth
16.4850 MHz

-78.640 kHz
22,246 MHz"

Transmit Freq Error
¥ dB Bandwidth

Signal Track
99.00 % off

-26.00 dB

On
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

99% BANDWIDTH, Chain 1 HIGH 1 CH

e Agilent 12:56:38 May 4, 2013 R T |Fre§f(:hanne| I
|
ChFreq 57 GHz Tig _Free || %ESS‘SEDF?HQZ
Occupied Bandwidth Averages: 100 I |
| Start Freq
5.B7500000 GHz
Ref 20 dBm Atten 10 B
#Samp | Stop Freq
5.72500000 GHz
Log > ! &
10 A
dB/ = L= CF Step
Offst {RTTRY LA Rl 1 5.00000000 hMHz
214 | Auto Many
dB [ I |
[ | | Freq Offset

Center 5.700 00 GHz

#Res BW 300 kHz #VBW 910 kHz

Span 50 MHz

#Sweep 114.7 ms

0.00000000 Hz

{601 pts)

Occupied Bandwidth

16.4718 MHz
Transmit Freq Error -BB.616 kHz
% dB Bandwidth 21.445 MHz"

Occ BYY % Puwr

wdB  -26.00 dB

95.00 %

Signal Track

On Off

99% BANDWIDTH, Chain 0 HIGH 2 CH

W Agilent 13:00:50 May 4, 2013

ET

|Fre§fChanneI |

Ch Freg 5.72 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Center Freq
£.72000000 GHz

Ref 20 dBm Atten 10 dB

#Samp

Start Freq
569500000 GHz
Stop Freq
574500000 GHz

dB

Center 5.720 00 GHz

#Res BW 300 kHz #VBW 910 kHz

Span 50 MHz
#Sweep 114.7 ms {601 pis)

CF Step
5.00000000 fWHz
Auto Man|

Freq Offset
0.00000000 Hz

Occupied Bandwidth
16.4888 MHz

-74.706 kHz
23.491 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
% dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.7.3. 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 25.41 dB (including two 10 dB pads, 2.01 dB cables, and
3.4 dB power splitter) was entered as an offset in the power meter to allow for direct reading of

power.

RESULTS

Average Power Results

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

(MHz) (dBm) [ (dBm) | (dBm)

Low 5500 12.75 14.25 | 16.57
Mid 5580 13.00 14.45 | 16.80
High 1 5700 13.35 14.50 | 16.97
High 2 5720 13.25 14.50 | 16.93
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.7.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB

emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is
less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered uncorrelated and the antenna gain is unequal
among the chains. The directional gain is:

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna [ Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.00 2.00 2.00

For PSD, the two chains are considered correlated and the antenna gain is unequal among the
chains. The directional gain is:

Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.00 2.00 5.01

Worst-case correlated antenna gain of 5.01 dBi was used in the output power and PSD table.
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REPORT NO: 13U14995-2A

DATE: JULY 05, 2013
FCC ID: PPD-QCA6234

IC: 4104A-QCA6234

RESULTS
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5500 22.33 |16.4316 5.01
Mid 5580 20.83 |16.4375 5.01
High 1 5700 19.92 |16.4153 5.01
High 2 5720 21.33 (16.4348 5.01
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power [ Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5500 24.00 23.16 29.16 23.16 11.00 11.00 11.00
Mid 5580 24.00 23.16 29.16 23.16 11.00 11.00 11.00
High 1 5700 23.99 23.15 29.15 23.15 11.00 11.00 11.00
High 2 5720 24.00 23.16 29.16 23.16 11.00 12.00 11.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O [Chain 1 Total Power | Power
Meas Meas Corr'd Limit | Margin
Power [ Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5500 12.620 | 13.640 16.170 23.16 -6.987
Mid 5580 12.407 | 13.281 15.876 23.16 -7.282
High 1 5700 11.281 | 13.122 15.309 23.15 -7.844
High 2 5720 12.185 | 13.923 16.151 23.16 -7.007
PPSD Results
Channel | Frequency | Chain O [Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit | Margin
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5500 1.35 2.50 4.97 11.00 -6.03
Mid 5580 1.32 2.18 4.78 11.00 -6.22
High 1 5700 0.02 1.98 4.12 11.00 -6.88
High 2 5720 0.97 2.55 4.84 11.00 -6.16
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

we Agilent 14:00:31

May 4, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mki2 2283 MHz
Band Pwr 12620 dBm

Center Freq

ey

5.50000000 GHz

&

Start Freq

5.48000000 GHz

Stop Freq
£.52000000 GHz

#PAvy

CF Step
4.00000000 MHz
Auto il

Center 5.500 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 40 MHz
Sweep 1 ms {601 pts)

Marer Trace
1 1
2R 1
ZA 1

X Pis
5404 732 GHz
5,458 58 GHz

2282 MHz

Amplitude
1.35 dBm
-27 60 dBm
1262 dBm

llan
Freq Offset
0.00000000 Hz
Signal Track

On Off

OUTPUT POWER AND PPSD, Chain 0 MID CH

- Agilent 14:06:36 May 4, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mki2 2083 MHz
Band Pwr 12.407 dBm

ey

Center Freq
558000000 GHz

¢

Start Freq
£.56000000 GHz

Stop Freq
560000000 GHz

#PAvy

CF Step
4.00000000 hHz
Auto hila

Center 5.580 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 40 MHz
Sweep 1 ms {601 pts)

Marer Trace
1 1
2R 1

2h 1

X Pis
557427 GHz
5569 58 GHz

2082 MHz

Amplitude
1.32 dBm
-24.83 dBm
1244 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 0 HIGH 1 CH
e Agilent 14:00:14 May 4, 2003

ET

|Fre§fChanneI |

Ref 20 dBm

Atten 10 dB

A& hk2 1992 MHz
Band Pwr  11.281 dBm

#iwg

Center Freq
£.70000000 GHz

Start Freq
568000000 GHz

Stop Freq
572000000 GHz

#PAvg

CF Step
4.00000000 MHz
Auto Man

Center 5.700 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 40 MHz
Sweep 1 ms (601 pts)

Maner Trace
1 )]
2R 13
2h [4)]

X Podis
5684 53 GHz
5.690 04 GHz

19.92 MHz

Amplitude
0.0z2 dBm
-25.32 dBm
11.28 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

OUTPUT POWER AND PPSD, Chain 0 HIGH 2 CH
we Agilent 14:16:17 May 4, 2013

R T

|FrequhanneI |

Ref 20 dBm

Atten 10 dB

A Mki2 21,33 MHz
Band Pwr 12.185 dBm

ey

Center Freq
572000000 GHz

Start Freq
£.70000000 GHz

Stop Freq
£.74000000 GHz

#PAvy

CF Step
4.00000000 hHz
At hdan|

Center 5.720 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 40 MHz
Sweep 1 ms {601 pts)

Marer Trace
1 1
2R 1
ZA 1

X Pis
5717 00 GHz
5,708 34 GHz

21.22 MHz

Amplitude
047 dBm
S2FTS dBm
12,19 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

we Agilent 14:02:59

May 4, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mki2 2717 MHz
Band Pwr 13.640 dBm

Center Freq

ey

5.50000000 GHz

Start Freq
£.48000000 GHz

Stop Freq
£.52000000 GHz

#PAvy

CF Step
4.00000000 hHz
At hdan|

Center 5.500 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 40 MHz
Sweep 1 ms {601 pts)

Marer Trace
1 1
2R 1
ZA 1

X Pis
5,406 07 GHz
5,456 42 GHz

27 .17 MHz

Amplitude
250 dBm
-25.55 dBm
1364 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

|

OUTPUT POWER AND PPSD, Chain 1 MID CH

- Agilent 14:04:34 May 4, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mke2 26.00 MHz
Band Pwr 13.281 dBm

ey

Center Freq
558000000 GHz

Start Freq
£.56000000 GHz

Stop Freq
560000000 GHz

#PAvy

CF Step
4.00000000 hHz
At hdan|

Center 5.580 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 40 MHz
Sweep 1 ms {601 pts)

Marer Trace
1 1
2R 1

2h 1

X Pis
5576 32 GHz
5567 00 GHz

26.00 MHz

Amplitude
218 dBm
-25.35 dBm
1328 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

Page 190 of 448

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: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

OUTPUT POWER AND PPSD, Chain 1 HIGH 1 CH

e Agilent 14:10:34 May 4, 2013

ET

|Fre§fChanneI |

Ref 20 dBm Atten 10 dB

A& hiki2 2433 MHz
Band Pwr 13,122 dBm

#iwg

Center Freq
£.70000000 GHz

Start Freq
568000000 GHz

Stop Freq
572000000 GHz

#PAvg

CF Step
4.00000000 MHz
Auto Man

Center 5.700 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 40 MHz
Sweep 1 ms (601 pts)

Maner Trace
1 )]
2R 13
2h [4)]

X Podis
5686 20 GHz
5627 84 GHz

2433 MHz

Amplitude
1.98 dBm
-25.16 dBm
12,12 dBm

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

OUTPUT POWER AND PPSD, Chain 0 HIGH 2 CH

e Agilent 14:14:21 May 4, 2013

R T

|FrequhanneI |

Ref 20 dBm Atten 10 dB

A hki2 2775 MHz
Band Pwr 13.923 dBm

#iwy

Center Freq
572000000 GHz

Log

10
dB/

Offst

Start Freq
570000000 GHz

214

dB

Stop Freq
574000000 GHz

#PAvyg

CF Step
4.00000000 hbHz
Auto hila

Center 5.720 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 40 MHz
Sweep 1 ms {601 pts)

Marer Trace
1 (13
2R 13
2h

X Pois
5722 47 GHz
5706 12 GHz

2775 MHz

Amplitude
2.55 dBm
-28.44 dBm
12.92 dBm

Fraq Offset

0.00000000 Hz
Signal Track
On Oif
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.7.5.802.11a CH 144 2TX MODE IN THE 5.8 GHz BAND
DTS/UNII =5720 MHz

OUTPUT POWER AND PSD

LIMITS

FCC §15.247
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

For output power, the two chains are considered uncorrelated and the antenna gain is unequal
among the chains. The directional gain is:

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna [ Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.00 2.00 2.00

For PSD, the two chains are considered correlated and the antenna gain is unequal among the

chains. The directional gain is:

Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.00 2.00 5.01

Worst-case correlated antenna gain of 5.01 dBi was used in the output power and PSD table.
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

RESULTS

Limits (FCC), portion in UNIl 2 ext band

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated | Uncorrelated
26 dB 99% Gain Gain
BW BW
(MHz) (MHz) (MHz) (dBi) (dBi)
High 5720 15.7 13.2174 5.01 2.00
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
High 5720 22.95 22.21 28.21 22.21 11.00 | 11.00 11.00
Duty Cycle CF (dB)| 0.00 [included in Calculations of PPSD
Output Power Results
Channel | Frequency [ Chain 0 | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margi
n
Power | Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
High 5720 12.59 13.96 16.34 28.21 -11.87
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margi
n
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
High 5720 2.28 3.69 6.05 11.00 -4.95
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

Limits (FCC), portion in 5.8 GHz DTS band

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated | Uncorrelated
26 dB 99% Gain Gain
BW BW
(MHz) (MHz) (MHz) (dBi) (dBi)
High 5720 5.7 3.2174 5.01 2.00
Limits
Channel [ Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD | Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) [ (dBm) | (dBm)
High 5720 18.53 16.08 22.08 16.08 11.00 | 11.00 | 11.00

Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of PPSD |

Output Power Results

Channel | Frequency [ Chain 0 | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margi
n
Power | Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
High 5720 4.56 5.66 8.16 22.08 -13.92

PPSD Results
Channel | Frequency [ Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margi

PPSD | PPSD PPSD
(MHz) (dBm) | @Bm) (dBm) (dBm) dB)
High 5720 0.006 | 1.530 3.84 11.00 -7.16
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

PSD, Chain 0

PSD, Chain 0 HIGH CH - UNII
s Agilent 024822 Jun 27, 2013 R T [Freg/Channel

A Mkrl 1566 MHz

Ref 10.8 dBm Atten 10 dB Band Pwr 12557 dBm Center Freq
an 571716750 GHz
g | & 3

Log = 1

10 Start Freqg
dB/ 5 B9716750 GHz
Offst

108
dB - Stop Freg

573716750 GHz

CF Step
5.70846000 GHz
#PAvy Auto Ilan

Center 5.717 17 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
Matker Trace X Pz Amplitude
1R 11 5700 34 GHz 2450 dBm
14 11 15 66 MHz 12.59 dBm
z 11 571430 GHz 228 dBm

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

|

PSD, Chain 0 HIGH CH - DTS
e Agilent 20:54:34 Jun 27, 2013 BT |Freq,‘Channe| .

A Mkr1 566 MHz

u Center Freq
Ref 10 dB #Atten 10 dB Band Pwr 4583 dB
#:vg — en o« and T M| 572783250 GHz

Start Frag
570783250 GHz

Stop Freq
5.74753280 GHz

CF Step
4.00000000 hbHz
Auto hdan|

Center 5.727 83 GHz Span 40 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
Matker Trace X Pz Amplitude
1R 11 572470 GHz 047 dBm
14 11 566 MHz 458 dBm
z 11 572477 GHz 0.06 dBm

Freq Offset
000000000 Hz

Signal Track
On Off
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

PSD, Chain 1

PSD, Chain 1 HIGH CH - UNII

He o Agilent 02:39:42 Jun 27,2013

R T

A Mkr1 18.58 MHz
Ref 10.8 dBm Atten 10 dB Band Pwr 13.955 dBm
#fwig Py
Log *
10 Start Freg
dB/ 569556250 GHz
Offst
10.8
dB Stop Freg
573556250 GHz

Freg/Channel

Center Freq
£.71856260 GHz

CF Step
£.70845000 GHz
Auto hdan

#PAvy

Center 5.715 56 GHz
#Res BW 1 MHz

Span 40 MHz
Sweep 1 ms (601 pts)
Amplitude
-25.12 dBm
13.96 dBm
2.58 dBm

Freq Offset

#WBW 3 MHz 0.00000000 Hz

X iz
5,706 12 GHz
12.82 MHz
5715883 GHz

Signal Track
On Off

PSD, Chain 1 HIGH CH - DTS
e Agllent 21:45:14 Jun 27,2013

R T

A Mkr1 8.83 MHz

Center Freq
Band Pwr  5.663 dB
p ane T M| 572043750 GHz

Freg/Channel

Ref 10 dBm
#iwg
Log

#Atten 10 dB

Start Freq
570943780 GHz

Stop Freqg
574943750 GHz

CF Step
4.00000000 MHz
Auto hdan

Center 5.729 44 GHz Span 40 MHz

#Res BW 1 MHz

#VBW 3 MHz

Sweep 1 ms (601 pts)

Marker Trace
1R )]
14 4]
2 n

X Podis
5725 00 GHz

2.28 MHz
5726 24 GHz

Amplitude
1.10 dBm
S66 dBm
1.62 dBm

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

Page 196 of 448

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: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.7.6. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

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

RESULTS

Refer to the results of 802.11a mode in the 5.2 GHz band.
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

8.7.7. CONDUCTED BANDEDGE, HARMONICS, & SPURIOUS (no filter unit)

Chain 0
RESTRICTED BANDEDGE

LOW CHANNEL 5500, PEAK
He Agilent 17:11:43 Apr 26,2013

R T

|Fre§fChanneI |

Ref 11.41 dBm #Atten 0 dB

Mkr1 5.444 93 GHz
47.99 dBm

#Peak
Log

Center Freq
540500000 GHz
Start Freq
535000000 GHz
Stop Freq
546000000 GHz

Auto

CF Step
11.0000000 hMHz

UL

V1 S2
S3 FC

AR
off):

FTun
Swp

On

Start 5.350 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Sweep 1 ms (1001 pts)

Stop 5.460 00 GHz

Freq Cffset
0.00000000 Hz

Signal Track

—

Off

LOW CHANNEL 5500, #2 PEAK
W Agilent 17:20:18 Apr 25, 2013

R T

|FrequhanneI |

Ref 11.41 dBm #Atten 0 dB

Mkr1 5.469 59 GHz
40.25 dBm

#Peak

Center Freq

5 46500000 GHz
Start Frag
546000000 GHz
Stop Freq
547000000 GHz

Auto

CF Step
100000000 MHz

Ilan)

V1 S2
S3 FC

AR
off}:

FTun
Swp

On

Start 5.460 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Sweep 1 ms (1001 pts)

Stop 5.470 00 GHz

Freq Offset
000000000 Hz

Signal Track

—

Off
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

LOW CHANNEL 5500, AVERAGE
s Agilent 074221 May 10, 2013 R T [Freg/Channel

k2 538201 GHz |

23 enter Freq
Ref9.93 dB #Atten 0 dB 52.809 dB
ihvg [ == 0 540500000 GHz

Log

10 Start Freq
dB/ 535000000 GHz
Offst

214
dB Stop Freq
£.46000000 GHz

CF Step
11.0000000 MHz
PAvy Auta Ma

Start 5.350 00 GHz Stop 5.460 00 GHz Freq Offset
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts) 000000000 Hz
Matker Trace X Pz Amplitude
1 (13 5441 63 GHz -58.35 dBm
2 (1 5.382 01 GHz -62.81 dBm Signal Track
On Oif

HIGH CHANNEL 5700, PEAK
% Agllent 17:24:55 Apr 25,2013 R T |Freg/Channel

Mkr1 5.725 5 GHz Center F

. enter Freq

Ref 11.41 dBm #Atten 0 dB 4226 dBm | - 2 -ooo0o GHz
#Peak

Log

Start Freq

572500000 GHz

Stop Freq

5.82500000 GHz

CF Step
10.0000000 hHz
Auto Man|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Start 5.725 0 GHz Stop 5.825 0 GHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

HIGH CHANNEL 5700, AVERAGE

e Agilent 23:66:58 May 8, 2013 R T |FregiChannel
Mkr1 5.725 0 GHz Center F
# enter Freq
E:L:O dBm #Atten 0 (B -56.760 dBm 5 77E00000 GHa
#hAvg
Log
10 Start Freq
dB/ 572500000 GHz
Offst
21.4
dB Stop Freq
552500000 GHz
CF Step
. 10.0000000 MHz
EPAvy At Ilan|
102
V1 Sy Freq Offset
53 FSf 0.00000000 Hz
AA
aff): :
ETun Signal Track
Swp On off
Start 5.725 0 GHz Stop 5.825 0 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

Chain 1
RESTRICTED BANDEDGE

LOW CHANNEL 5500, PEAK
- Agilent 17:16:55 Apr 26, 2013 R T [|Freg/Channel

Mkr1 5.407 86 GHz Corter F
# ener Fred
Elef 11.41 dBm #Atten 0 dB 42.49 dBm £ ANEOON00 GHe
#Peak
Log
10 Start Freq
dB/ 5.35000000 GHz
Offst
214
dB Stop Freq
5.45000000 GHz

CF Step
. 11.0000000 MHz
#PhAvyg Auto hMa

V1 s2 Freq Cffset

S3 FC 0.00000000 Hz
AR

off): .

ETun Signal Track

Swp on O

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz ZWBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL 5500, #2 PEAK
e Agilent 17.22:32 Apr 28, 2013 R T [Freg/Channel |

Mkr1 5.469 99 GHz Conter
# ener Fred
Llef 11.41 dBm #Atten 0 dB -39.12 dBm 5 AREOON00 GHa
#Peak
Log
10 Start Freq
dB/ 546000000 GHz
Ofst
214
dB Stop Freq
547000000 GHz

CF Step
. 1.00000000 hHz
#PAvyg Auto Mar|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aif): .
ETun Signal Track
Swp On off

Start 5.460 00 GHz Stop 5.470 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013

IC: 4104A-QCA6234

LOW CHANNEL 5500, AVERAGE

- Agilenf 07:38:35 May 10, 2013

R T |FregiChannel

#hvy

Ref 9.93 dBm

Mkr2 5.382 01 GHz

-52.960 dBm

Center Freq
540500000 GHz

Start Freq
535000000 GHz

Stop Freq
£.46000000 GHz

PAvyg

CF Step
11.0000000 MHz
Auto il

a

Start 5.350 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 5.460 00 GHz

Sweep 1 ms (1001 pts)

e

Marer Trace X Pis
1 1 5.440 64 GHz
z 1 5352 01 GHz

Freq Offset
0.00000000 Hz
Amplitude

-57.31 dBm
5298 dBm Signal Track
On Off

HIGH CHANNEL 5700, PEAK
- Agllent 17.23.08 Apr 28, 2013

R T |FregiChannel

Ref 11.41 dBm #Atten 0 dB

Mkr1 5.726 2 GHz

#Peak
Log

Center Freq
3356 dBm ‘ 5 77500000 GHz

10
dB/

Start Freq
572500000 GHz

Offst
214

dB

Stop Freq
582500000 GHz

CF Step

#PAvyg

10.0000000 hHz
Auto hdan|

V1 S2
S3 FC

AR
aff}:

Fraq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Oif

Start 5.725 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.825 0 GHz ‘
Sweep 1 ms (1001 pts)
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HIGH CHANNEL 5700, AVERAGE

e Agilent 23:58:46 May 9, 2013 R T |FregiChannel

Mkr1 5.725 7 GHz Conter F

# enter Freq

E::r(w dBm #Atten 0 dB 48.543 dBm £ 77500000 GHa
FAVY
Log

10 Start Frag

dB/ 5.72500000 GHz
OHfst
214

dB Stop Freq

5.82500000 GHz

CF Step
. 10.0000000 MHz
#PAvg Auta [ET
102

Vi s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Start 5.725 0 GHz Stop 5.825 0 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HARMONICS AND SPURIOUS

Chain 0

LOW CHANNEL 5500, PEAK
s Agilent 09:16:30 Apr 26,2013 R T [Freg/Channel |

Mki3 1650 Gz |~
enter Fredg

Ref 20 dB Atten 10 dB 4347 dB

#Poak [— S m N 20.0150000 GHz

Log

10 Start Freq

dB/ 30.0000000 MHz
Offst

21.4
dB Stop Freq
40.0000000 GHz

CF Step
3.99700000 GHz

.".-"'Pﬁ\c"g Auta M_a

Start 30 MHz Stop 40.00 GHz

#Res BW 1 MHz ZVBW 3 MHz  Sweep 199.9 ms {1001 pts) 0 g&%%ugg Sfé

hManar Trace X Pz Amplitude
1 (4] 5.51 GHz 10.49 dBm

- ) 11.00 GHz 4847 dBm Signal Track
3 1 16.50 GH -43.47 dB
(1 = " On Off

MID CHANNEL 5580, PEAK
W Agilenf 09:57:04 Apr 2B, 2013 R T [FregiChannel

Wki3 16.74 GHz |
enter Fredg

Ref 20 dB Atten 10 dB 45.19 dB

#Poak [— S m N 20.0150000 GHz

Start Freq
30.0000000 hMHz

Stop Freq
40.0000000 GHz

CF Step
3.99700000 GHz
Auto Man|

Start 30 MHz Stop 40.00 GHz

#Res BW 1 MHz ZVBW 3 MHz  Sweep 199.9 ms {1001 pts) 0 g&%%ugg Sfé

Matker Trace > Pz Amplitude
1 (4] 5.50 GHz Q.57 dBm
2 (4] 11.16 GHz -45.82 dBm
3 )] 1674 GHz -45.18 dBm

Signal Track
On off

:
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

HIGH CHANNEL 5700, PEAK

W Agilent 10:22:52 Apr 26, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 B

Mkr3 17.10 GHz
44.91 dBm

#Peak

| 20.0150000 GHz

Center Freq

Log

Start Freq
300000000 MHz

Stop Freq
40.0000000 GHz

CF Step
395700000 GHz
Auto Man|

Start 30 MHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 40.00 GHz
Sweep 199.9 ms (1001 p1s)

Marer Trace
1 (N
2 n
2 (N

X iz

571 GHz
11.40 GHz
A7.A0 GHz

Amplitude
10,02 dBm
-46.490 dBm
-44.91 dBm

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

HIGH CHANNEL 5720, PEAK

- Agilent 10:41:53 Apr 25, 2013

RT

|FrquChanneI |

Ref 20 dBm

Atten 10 dB

Mkr3 17.16 GHz
44.35 dBm

#Peak

Center Freq
20.0150000 GHz

Log
10

dB/

Offst

Start Frag
30.0000000 MHz

214

dB

Stop Freq
40.0000000 GHz

#PAvg

CF Step
395700000 GHz
Auto hdan|

Start 30 MHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 40.00 GHz

Sweep 199.9 ms (1001 pts)

Marer Trace
1 )]
2 (N
2 [8)]

X Pois

571 GHz
11.44 GHz
A7 .16 GHz

Amplitude
10.4% dBm
-45.63 dBm
-44.35 dBm

Freq Offset
000000000 Hz

Signal Track

On Off
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

Chain 1

LOW CHANNEL 5500

W Agilent 09:19:44 Apr 26,2013

, PEAK

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

Mkr3 16.50 GHz
44.45 dBm

#Peak

Center Freq
20.0150000 GHz

Start Freq
300000000 MHz

Stop Freq
40.0000000 GHz

#PAvy

CF Step
3.99700000 GHz
Auto il

Start 30 MHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 40.00 GHz
Sweep 199.9 ms (1001 pts)

Marer Trace
1 (1
2 n
2 (1

X Pis

551 GHz
11.00 GHz
16.50 GHz

Amplitude
11.71 dBm
-46.41 dBm
-43.45 dBm

llan
Freq Offset
0.00000000 Hz
Signal Track

On Off

MID CHANNEL 5580, PEAK

- Agilent 09:59:26 Apr 26, 2013

R T

Freg/Channel

Ref 20 dBm Atten 10 dB

Mkr3 16.74 GHz
44.31 dBm

#Peak

Center Freq
20.0150000 GHz

Log
10

dB/

Offst

Start Frag
30.0000000 MHz

214

dB

Stop Freq
40.0000000 GHz

#PAvg

CF Step
395700000 GHz
Auto hdan|

Start 30 MHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 40.00 GHz
Sweep 199.9 ms (1001 pts)

Marer Trace
1 n
2 (N
2 [8)]

X Pois

559 GHz
11.16 GHz
16.74 GHz

Amplitude
11.01 dBm
-46.65 dBm
-44.31 dBm

Freq Offset
000000000 Hz

Signal Track

On Off
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HIGH CHANNEL 5700, PEAK
e Agilent 10:24:45 Apr 26, 2013 BT |Fre§fChanneI I

Mkr3 17.10 GHz

Center Frag
Ref 20 dB Atten 10 dB 45.12 dB
#Poak [— e m N 20.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
40.0000000 GHz

CF Step
. 3859700000 GHz
#PAvg Auto Mar]

Start 30 MH:z Stop 40.00 GHz

#Res BW 1 MH:z #WBW 3 MHz Sweep 199.9 ms (1001 pts)

hatker Trace X Pz Amplitude
1 )] 5.71 GHz 11.29 dBm
2 1) 11.40 GHz -45.82 dBm
k<] )] 17.10 GHz -45.12 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL 5720, PEAK
W Agilent 10:43:44 Apr 25,2013 R T |Frea/Channel

Mkr3 17.16 GHz

Center Freq
Ref 20 dB Atten 10 dB 4464 dB
“Poak [ == M 200150000 GHz

Start Freq
30.0000000 tMHz

Stop Freq
400000000 GHz

CF Step
. 3.99700000 GHz
#PAvg Auto Ilan|

Start 30 MHz Stop 40.00 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 199.9 ms (1001 pts)
Matker Trace X Pz Amplitude
1 (11 571 ¢Hz 11.56 dBm
z 11 11.44 GHz -45.77 dBm
3 11 1716 GHz -44 54 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

BANDEDGE DATA

2TX Conducted Spurious BE for UNII

Date:

Test Engineer:
Client:

Project Mumber:
Configuration:
Mode of operation:

5/9/2013

Tony Wagoner
Qualcomm
13014595

Tx

5.5GHz 11a & CH. 144

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

Channel | Frequency

(MHz)

PXA PK Reading
Chain 0 (dBm)

PXA 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
Meter Reading
(dBm)

100(5500) | 5444

-47.99

-42.49

2

-36.40

-21.2

-15.20

17.00

12.75/15.2

100 {5500)

-40.25

-39.12

2

-31.63

-27

-4.63

17.00

12.75/15.2

140(5700) | 5725

-42.26

-33.56

2

-28.00

-27

-1.00

17.00

12/14.5

Channel | Frequency

{MHz)

PXA AVG
Reading
Chain 0 (dBm)

PXA AVG
Reading
Chain 1 (dBm)

(dBi)

AG/Chain

AVG EIRP
(dem)

AVG E-field
Limit
{dBm)

AVG E-field
Margin
(dB)

Software
Setting

AVG Power
Meter Reading
(dBm)

100 {5500)

-62.81

-57.31

-41.2

-10.02

12.9/14.3

100 (5500)

-58.35

-52.96

-41.2

-5.65

12.9/14.3

140 (5700)

-56.76

-48.543

-41.2

-1.72

12.4/14.5
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

SPURIOUS DATA

The data in this table is from testing done at the harmonics shown in the plots with the
span of 1MHz.

2TX Conducted Spurious for UNII

Date: 4/26/2013

Test Engineer: Tony Wagoner

Client: Qualcomm Atheros

Project Number: 13014995

Configuration: 5.5GHz 11a & CH. 144

Mode of operation: Tx 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 AG/Chain| PKEIRP | PKE-field | PKE-field | Software | AVG Power
(GHz) Chain 0 (dBm) Reading (dBei) (dBm) Limit Margin Setting |Meter Reading
Chain 1 (dBm) (dBm) (dB) (dBm)

100 (5500) 11 -22.47 -25.88 -47.53 -21.2 -26.33 17.00 13.7 /15.15
100 (5500) -51.56 -52.1 -43.80 -21.2 -22.60 17.00 13.75/15.2
116 (5580) -55.27 -55.24 -47.23 -21.2 -26.03 17.00 12.9/14.35
116 (5580) -23.31 -53.36 -45.31 -21.2 -24.11 17.00 13/14.45
140 (5700) -54.69 -55.2 -46.92 -21.2 -25.72 17.00 13/14.2
140 (5700) -53.23 -52.59 -44.88 -21.2 -23.68 17.00 13.35/14.5

Frequency PSA AVG PSA AVG AG/Chain|AVG EIRP | AVG E-field | AVG E-field AVG Power
{MHz) Reading Reading (dBi) (dBm) Limit Margin Meter Reading
Chain 0 (dBm) | Chain 1 (dBm) (dBm) (dB) (dBm)
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REPORT NO: 13U14995-2A

DATE: JULY 05, 2013
FCC ID: PPD-QCA6234

IC: 4104A-QCA6234
8.7.8. CONDUCTED BANDEDGE, HARMONICS, & SPURIOUS (3G filter unit)

Chain 0
RESTRICTED BANDEDGE

LOW CHANNEL 5500, PEAK #1

Fheg Type: AMS 5 ~~1  Fregquency
THO: Fak g 1715 Fres Run '
Womrlaw = Shstes 93 dB

M+ 1R4 24 il Auto Tune:
Ref Offset 108 0B - i A e
Ref 10.00 dBm v

Center Freqy
5 405000000 GH2

StartPr.
& 350000000 Gf‘?

Stop Fri
5 480000000 GH.

CF Step
11.002000 MMz}

= =

Freq Offset
[P

Start 5,35000 GHz

Stop 546000 GHz
#Res BW 1,0 MHz

Sweep 1.00 ms (1001 pts) |

LOW CHANNEL 5500, PEAK #2

Frequency

T Whew e 171 FreeRun
W Cmrclaw fisten 90 dB

Ref Offset 108 dB
Ref 10.00 dBm

Stop Fre«?
5 470000000 GH.

CF Step
1.000000 MM

je -

FreqOffset
L

Start 5.460000 GHz

Stop 5470000 GHz
#Res BW 1,0 MHz

Swoep 5.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

LOW CHANNEL 5500, AVERAGE

Wig Type: AMS s “To|  Frequency
RO Fad == Trig FresRun Avgittend:; 20210 Y
W Gorclaw Shztes 90 dB
e ee — T E 240 58 =l f Auto Tune
Ref Offset 102 B N A
Ref 10.00 aBm T
3
Center Freq)
5 405000000 GH2}

L]

Start 535000 GHz Stop 546000 Guzl CF Step
[#Res BW 1.0 MHz #VBW 3.0 MHz" Smrp 1.00 ms (1001 pts)) 11005000 MMz
oo, - T T AT T A T . | Nan
N f 5440 09 GHz 60340 d4Bm A

N f 5381 90 GHx 42721 dBm
FreqOffset
(UL Fe

HIGH CHANNEL 5700, PEAK

Fhrg Type: AMS

THO: Pk g 1119 Free Run
W Garclaw fhstem 0 dB

Ref Offset 108 dB
Ref 10.00 dBm

Man

Freq Offset
(UL

Start 5,72500 GHz ‘ ) ) i i Stop 5.82500 GHz |
£Res BW 1,0 MHz Swoep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HIGH CHANNEL 5700, AVERAGE

eAvg Type: ﬂl‘ks

Frequency
Avgittend: 02102

WO Fak —=— 111G Free Run
W Gl aw fostes 90 dB

T Auto Tune:
Ref Offset 108 dB T b gsaes
Ref 10.00 dBm .

Center Freq)
5 775000000 GH2

StartFr
8 726000000 G.e::]]

Stop Fr
5 825000000 GH.

CF Step
10 002000 M =]

e

FreqOffset
L

Start 5,72500 GHz

) ‘ ) Stop 5.82500 GHz |
#Res BW 1,0 MHz #VEW 3.0 MHz" Swoep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

Chain 1

RESTRICTED BANDEDGE

LOW CHANNEL 5500, PEAK #1

Fhng Type: AMS - =21 Frequency
THO: Fak g 1715 FresRun v
W Gl aw Aot 90 dB

M+ =T 3 Gz Auto Tune
Ref Offset 108 dB - oo
Rel 10.00 dBm

Center Freq)
5 405000000 GH2}

StartFr
£ 360000000 z;le:jl

StopFr:
5 480000000 GH.

CF Step
11.000000 Mz}
i Nan

Freq Offset
02

Start 5,05000 GHz Stop 546000 GHz |
#Res BW 1,0 MHz

Swoep 1.00 ms (1001 pts) |

LOW CHANNEL 5500, PEAK #2

eAvg Type: ams wicsl =1  Frequency

Tl Whew o 171G Fres Run
I Cmrclaw fastes 90 dB

Mt 160 44 Gz Auto Tune:
Ref Offset 108 dB ! e -
Ref 10.00 dBm

Center Freqy
5 465000000 GH2

StartFr

Stop Fri
5 470000000 GH.

CF Step
1 002000 Mz}

e —

FreqOffset
(AP

Start 5,460000 GHz Stop 5470000 GHz |
#Res BW 1,0 MHz

Swoep 5.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

LOW CHANNEL 5500, AVERAGE

eAug Typa: ﬂ.n‘lts Frequency
WO Fast - Trig FresRun Avgittend:; 20210
W Gorclaw fistes 92 dB
TR - Mhkr2 6 440 08 GH f Auto Tune
Ref Offset 102 B e~ S
Ref 10.00 oBm
9
Center Freq)
5 405000000 GH2
Start 535000 GHz - : = ) = Stop 5.46000 GHz, CF Stp
Res BW 1.0 Mz, _FVBWIOMHr  Sweep 1.00ms (1001 pts)|| 44505000 Mz
G AR - o T S T I T AT 10 A T | Nan
I 1 N f 536190 GHr 50219 dBm A
N f 544009 GHx 53925 dBm
i FreqOffset
s 0 Wz
s
7
8
]
"0
11
12 {

HIGH CHANNEL 5700, PEAK

Fhrg Type: AMS

THO: Pk g 1119 Free Run
W Garclaw fhstem 0 dB

Ref Offset 108 dB
Ref 10.00 dBm

Man

Freq Offset
(UL

Start 5,72500 GHz ‘ ) ) i i Stop 5.82500 GHz |
£Res BW 1,0 MHz Swoep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

HIGH CHANNEL 5700, AVERAGE

eAug Type: ams " | Frequency
THO Fad == Trig FresRun Avgitted: 0210 YRR
W Gwnlaw Pstes 90 dB J
14 Auto Tune
Ref Offset 108 dB 54
Rel 10.00 dBm 101
Center Freq)
5 775000000 GH2
Nan
FreqOffset
0 Wz
Start 5,72500 GHz ) ) ) ) ) Stop 5.82500 GHz |
#Res BW 1,0 MHz #VBW 1.0 MHZz" Sweep 1.00 ms (1001 pts) |
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

BANDEDGE DATA

2TX Conducted Spurious BE for UNII

Date: 6/25/2013

Test Engineer:
Client:

Project Number:
Configuration:

Tony Wagoner
Qualcomm
13U14995

Tx

Mode of operation: 5.5GHz 11a Note: if the PK margin is greater than 20 dB, there is no need to get AVG reading.

PXA PK
Reading
Chain 1 (dBm)
-45.04 2
-41.876 2
-36.07 2

PK EIRP
(dBm)

Channel AG/Chain

(dBi)

PK E-field
Limit
(dBm)
-38.50 -21.2
-34.12 -27
-30.13 -27

PK E-field
Margin
(dB)
-17.30
-7.12
-3.13

AVG Power
Meter Reading
(dBm)
12.75/ 15.2
12.75/15.2
12.46/14.4

Software
Setting

Frequency
(MHz)

PXA PK Reading
Chain 0 (dBm)

100 (5500)
100 (5500)
140 (5700)

5444
5469
5725

-48.77
-42.42
-42.31

17.00
17.00
17.00

PXA AVG
Reading
Chain 0 (dBm)

PXA AVG
Reading
Chain 1 (dBm)

Channel

AG/Chain|AVG EIRP

AVG E-field
Limit
(dBm)

AVG E-field
Margin
(dB)

AVG Power
Meter Reading
(dBm)

Software
Setting

Frequency

(MHz) (dBi) (dBm)

100 (5500)
100 (5500)
140 (5700)

-62.721
-59.34
-55.325

-50.219
-53.925
-47.649

-41.2
-41.2
-41.2

-3.77
-6.62
-0.75

12.9/14.3
12.9/14.3
12.46/14.4
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

8.8. 802.11n HT20 MODE IN THE 5.6 GHz BAND

8.8.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)

Low 5500 24.27 26.83
Mid 5580 28.33 22.67
High 1 5700 20.75 23.08
High 2 5720 21.58 32.25
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REPORT NO: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH

@ Agilent 15:37:00 May 4, 2013 R T |Freg/Channel
& bkrl 2427 MHz Conter F

enter Fred

Ref 20 dBm Atten 10 dB 0.90 dB

#Peak £.50000000 GHz

Log

10 Start Freqg

dB/ 5.45000000 GHz

Offst

214

dB Stop Freqg

DI 552000000 GHz

217 o i

dBm CF Step

N 4.00000000 MHz

#PAvg Auto Mlan

V1 s2 Freq Offset

S3 FC 0.00000000 Hz

AA

l Signal Track

FTun Ignat lrac

Swp on O

Center 5.500 00 GHz Span 40 MHz ‘

#Res BW 180 kHz #WBW 560 kHz Sweep 1.2 ms {601 pts)

BANDWIDTH Chain 0 MID CH

e Agilent 15:43:53 May 4, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkl 2267 MHz
-0.44 dB

#Peak
Log

10
dB/

Offst
214

dB
Dl

Center Freq
558000000 GHz
Start Freq

£ 55500000 GHz

Stop Freq
560500000 GHz

224
dBm

#PAvyg

CF Step
5.00000000 hHz
Auto hdan|

V1 S2
S3 FC

AR
off}:

FTun
Swp

Center 5.580 00 GHz
#Res BW 180 kHz

Span 50 MHz

#VBW 560 kHz Sweep 1.48 ms (01 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14995-2A DATE: JULY 05, 2013
FCC ID: PPD-QCA6234 IC: 4104A-QCA6234

BANDWIDTH Chain 0 HIGH 1 CH
e Agilent 15:47:01 May 4, 2013 R T |Fre§fChannel |

4 Mkrl 2075 MHz Center F

Ref 20 dBm Atten 10 dB 1.19 dB enter -req
#Peak 5.70000000 GHz
Log

10 Start Freg
dB/ 5.67500000 GHz
Offst

214

B Stop Freg
DI 672500000 GHz

256

dBm O > CF Step

) 5.00000000 MHz

ZPAvy At o tlan|

V1 s2 Freq Offset

$3 FC 0.00000000 Hz
AR

aff}: .

ETun Signal Track

Swp On off

Center 5.700 00 GHz Span 50 MHz ‘
#Res BW 180 kHz #WBW 560 kHz Sweep 1.48 ms {601 pts)

BANDWIDTH Chain 0 HIGH 2 CH
¢ Agilent 15:5435 May 4, 2013 R_T |Freg/Channel

& bdkrl 21,58 MHz Conter

efner Fred
Ref 20 dBm Atten 10 dB 1.29 dB
#Paak 5.72000000 GHz
Log
10 Start Freq
dB/ 569500000 GHz
Offst
214
dB Stop Freq
DI £.74500000 GHz

220
dBm , CF Step

. £.00000000 MHz
#PAvg Auto tlan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Swp

Center 5.720 00 GHz Span 50 MHz ‘
#Res BW 180 kHz #VBW 560 kHz Sweep 1.48 ms (01 pts)

Page 219 of 448

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: 13U14995-2A
FCC ID: PPD-QCA6234

DATE: JULY 05, 2013
IC: 4104A-QCA6234

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH

e Agilent 16:33:39 May 4, 2013 E T Marker
& Mkl 2683 MHz

Ref 20 dBm Atten 10 dB o4 dp || Select Marker
#Peak 1 2 3 4
Log
10
dB/ Marmal
Offst
214
dB Delta
]| O
-20.5 -
dBm T DEH@E?)IF
. racking Re
#PAvg Ref A
V1 s2 Span Pair
S3 FC Span Center

AR
off):
FTun off
Swp
Center 5.500 00 GHz Span 50 MHz 1l\rl?£e
#Res BW 180 kHz #WBW 560 kHz Sweep 1.48 ms {601 pts)

BANDWIDTH Chain 1 MID CH

e Agilent 15:40:47 May 4, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 2833 MHz
0.16 dB

#Peak
Log

10
dB/

Offst
214

dB
Dl

Center Freq
558000000 GHz
Start Freq

£ 55500000 GHz

Stop Freq
560500000 GHz

208
dBm

#PAvyg

CF Step
5.00000000 hHz
Auto hdan|

V1 S2
S3 FC

AR
off}:

FTun

Swp

Center 5.580 00 GHz
#Res BW 180 kHz

Span 50 MHz

#VBW 560 kHz Sweep 1.48 ms (01 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—
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