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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: BROADCOM CORPORATION
190 MATHILDA PLACE
SUNNYVALE, CA 94086, U.S.A.

EUT DESCRIPTION: 802.11a/b/g/n WLAN + Bluetooth PCI-E Mini Card
MODEL: BCM943228HMB
SERIAL NUMBER: 323C3001119D
DATE TESTED: DECEMBER 30, 2013 - JANUARY 13, 2014
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 Tom Chen
WIiSE PROGRAM MANAGER EMC ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, 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.

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
X] Chamber A [ ] Chamber D
[ ] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.

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
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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 an 802.11a/b/g/n WLAN + Bluetooth PCI-E Mini card manufactured by Broadcom.

The radio module is manufactured by Broadcom.

5.2. AVERAGE OUTPUT POWER
Average Output power was verified to be within +/- 0.5 dB from original values covered by
report number 11U13795-2A. However, power has been reduced on the following specific
channels in order to pass radiated Band Edge:

Average output power has been reduced as follows to pass radiated Band Edge:

5.3 GHz BAND

Frequency Range |Channel |Frequency |Mode Power, Chain [Power, Chain |Output Power |Output Power
(MHz) (MHz) 0(dBm) 1(dBm) (dBm) (mWw)

5.3 GHz band, 2TX

5270- 5310 62 |5310 |802.11n HT40CDD  [10.57 [11.04 13.82 24.11

5.6 GHz BAND

Frequency Range |Channel  |Frequency Mode Power, Chain|Power, Chain| Output Power | Output Power

(MHz) (MHz) 0(dBm) 1(dBm) (dBm) (mW)

5.6 GHz band, 1TX

5500-5700 140 |5700 |802.11a | B | ~Nna | B | »3n

5.6 GHz band, 27X

5500-5700 100 |5500 lso2.11nHT20cDD | 1651 | 1549 [ 1904 | 8017
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5.3. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE
Purpose of C2PC is to add the following antenna:

Antenna Type: Dipole Antenna

Antenna
Gain (dBi)
Chain 0 Chain 1
Band (TX1) (TX2)
2.4 -0.45 1.26
5.2 -0.36 1.58
5.3 -0.36 1.58
5.6 -0.07 1.01
5.8 0.83 1.09

5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Broadcom, rev. 5.100.82.112.
The test utility software used during testing was BCM Internal, rev. 5.100.RC82.112.

5.5. WORST-CASE CONFIGURATION AND MODE

The EUT was tested as an external module installed in a test jig board connected to a host
Laptop PC.

Worst-Case data rates were utilized from preliminary testing of the Chipset, worst-case data
rates used during the testing are as follows:

All final tests in the 802.11a Legacy mode were made at 6 Mb/s.
All final tests in the 802.11n HT20 MHz mode were made at MCSO.
All final tests in the 802.11n HT40 MHz mode were made at MCSO.

Radiated Emissions test in the frequency range of 30-1000 MHz was performed with the EUT
set to transmit in the channel and mode with highest output power as worst-case scenario.

All legacy modes were measured at Aux port, connector J2 (chain 1), antenna TX2, as worst-
case scenario; this port is connected to the antenna with higher gain.

Radiated BE, radiated harmonics and spurious testing was performed at a power level per chain
that is equal or higher than the power per chain from the original project as covered by report
number “11U13795-2A FCC IC UNIl WLAN Report”, except for cases where power was
reduced to pass radiated BE. For details on those cases refer to section 5.2.
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5.6.

DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Description  [Manufacturer (Model Serial Number FCCID
Laptop Lenovo G560 CBU4473193 DoC
AC Adapter Lenovo PA-1650-56LC 11S360016512740006E2 |DoC
Adapter Board |Broadcom BRCM JUANO1 1788087 N/A
I/O CABLES
I/O CABLE LIST

Cable |Port # of Connector Cable Cable Remarks
No. Identical |Type Type Length

Ports
1 AC 1 US 115V Shielded |1.5m NA
2 DC 1 DC Un- 1.5m Ferrite at laptop's end
TEST SETUP

The EUT was attached to a jig board which was installed in the PCMCI slot of a host laptop
computer during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

AC Mains
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
Test Equipment List

Description Manufacturer [(Model Asset Cal Date Cal Due
Spectrum Analyzer, 26.5GHz  |Agilent / HP E4440A C01179 02/16/13 |02/16/14
Spectrum Analyzer, 40 GHz Agilent E4446A C01159 10/04/13 |10/04/14
EMI Test Receiver, 9kHz-7GHz [R&S ESCI 7 1000741 07/13/13 07/13/14
PXA Signal Analyzer Agilent N9030A 14615711 01/22/13 |01/22/14
Horn Antenna, 1GHz-18GHz ETS Lindgren 3117 T345 02/19/13 02/19/14
Antenna, Horn, 18 GHz EMCO 3115 C01218/1000614 |01/18/13 |01/18/14
Antenna, Horn, 26.5 GHz ARA MWH-1826/B [C00980 11/14/13 11/14/14
Antenna, Horn, 40 GHz ARA MWH-2640/B |C00981 06/28/13 06/28/14
Antenna, Bilog, 30MHz-1 GHz |Sunol Sciences |[JB1 Cc01171 02/13/13 |02/13/14
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 10/19/13 10/19/14
Preamplifier, 40 GHz Miteq NSP4000-SP2 [C00990 08/20/13 |08/20/14
Peak Power Meter Agilent / HP N1911A FO0017 04/22/13 04/22/14
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 01/16/13 |01/16/14
Low Pass Filter Micro-Tronics |LPS17541 F00219 06/26/13 |06/26/14
High Pass Filter Micro-Tronics |HPS17542 F00222 06/26/13 |06/26/14
High Pass Filter Micro-Tronics |HPM17543 F00224 06/26/13 |06/26/14
LISN, 30 MHz FCC 50/250-25-2 C00626 08/15/13 08/15/14
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 01/14/13 01/14/14
Spectrum Analyzer, 40 GHz Agilent 8564E C00951 07/29/13 07/29/14
PreAmplifier, 1-26.5GHz Agilent 8449B FO0167 03/23/13 03/23/14
Preamplifier, 40 GHz Miteq NSP4000-SP2 (C00990 08/20/13 08/20/14
Antenna, Horn, 26.5 GHz ARA MWH-1826/B [C00980 11/26/13 11/26/14
Antenna, Horn, 40 GHz ARA MWH-2640/B |C00981 06/28/13 |06/28/14
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7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.1. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor [Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
802.11a CDD 10.420 | 10.540 0.989 98.86% 0.00 0.010
802.11n HT20 CDD 1.919 1.937 0.991 99.07% 0.00 0.010
802.11n HT40 CDD 0.9336 | 0.9512 0.981 98.15% 0.00 0.010
7.2. MEASUREMENT METHODS

Unwanted emissions in restricted bands: KDB 789033 D01 v01r03, Sections H.3, H.4, H.5, and

H.6.

Unwanted emissions in non-restricted bands: KDB 789033 D01 v01r03, Sections H.3, H.4, and

H.5.
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7.3. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a CDD MODE
- Agilent 10:59:34 Jan 3, 2014

R T S|Freg/Channel

Rel 96.99 dBuV #Atten 0 dB

AMk2 1054 ms
-0.07 dB

#Peak

Certer Freq
5.18000000 GHz

Log
10

=R

dB/

Stait Freq
518000000 GHz

Stop Freq
518000000 GHz

#PAvg

CF Step
£.00000000 MHz
Auto Man

Center 5.180 000 GHz

Res BW & MHz #VBW 5 MHz

Span 0 Hz

Sweep 13.53 ms (1001 pts)

X Axis
1.072 ms

10.42 ms

Maiker Tiace
1R 1)
14
2R
2A

1.088 ms

1y
1y
13 10.54 ms

Ampliiude
72.898 dByV
1.08 dB
72.96 dBuv
-0.07 dB

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Cn

|

DUTY CYCLE 802.11n HT20 CDD MODE

- Agilent 14:04:06 Dec 26, 2013

R T

Freg/Channel

Rel 10.5 dBm Atten 10 dB

A Mkr2 1.937 ms
-2.06 dB

#Peak

Certer Freq
5.18000000 GHz

Log

|
R
<&

10 |
dBy

Otist

’ Stait Freq
| 5.18000000 GHz

10.5

dB

Stop Freq
518000000 GHz

#PAvg

CF Step
00000000 MHz
Auto Man

Center 5.180 000 GHz

Res BW & MHz #VBW 50 MHz

Span 0 Hz
Sweep 3 ms (3001 pts)

X Axis

3502 us
1818 ms
3502 us
1837 ms

Maiker Tiace
1R 1)
14
2R

1)
1y
24 13

Ampliiude
-7.98 dEm
-8.14 dB
-7.98 dEm
-2.08 dB

Freq Cliset

0.00000000 Hz
Signal Track
On Cif
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DUTY CYCLE 802.11n HT40 CDD MODE
- Agilent 23:24:08 New 8, 1973

R T S|Freg/Channel

Rel 21 dBm

#Atten 20 dB

A Mkl 951.2 ps
6.64 dB

#Peak I
Log -

lzr | | |
i

10

Certer Freq
| 569000000 GHz

Stait Freq
557750000 GHz

dB/
Otist

11

dB

Stop Freq
560250000 GHz

CF Step

2.50000000 MHz

#PAvg

Auto Man

Center 5.590 000 0 GHz
#Res BW 5 MHz VBW 5 MHz

Span 25 MHz
#5weep 1.6 ms (2001 pis)

X Axiz
1) 176.2 us
8812 us

11}
1 182 us
1

Amplilude

6.41 dBm
8.84dB

10.07 dBm

126 dB

Freq Cliset
0.00000000 Hz

Signal Track
On Cif

—
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8. RADIATED TEST RESULTS

8.1. TRANSMITTER ABOVE 1 GHz

8.1.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 1 MHz for peak measurements and as applicable for average measurements.

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

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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8.1.2. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
&> :

115.2 dBuv

REW 1 MH=z Mar i 1
VEW 3 MHz
SWT 20 ms

OFfFE,

et aslz a

LOW CHANNEL RESTRICTED, AVERAGE,

£ 115.2 dBpv

REW 1 MHz Mark
VEW 10 Hz
Att 0 dB SWT 17 =

Off.

Fet 43

dB

Date: 3.JAN.2014

20:49:12

Page 16 of 82

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .

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



REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

LOW CHANNEL RESTRICTED, PEAK, VERT

<§§> RBW 1 MHz Mar
VBW 3 MH=z
:

Ref 115.2 dBuv Att 0 dB SWT 20 ms

et 43

Stop 5.15 GHz

LOW CHANNEL RESTRICTED, AVERAGE, VERT

® RBW 1 MHz Marker 1 [T1 ]
VBW 10 Hz 53.19 BuW

Ref 115.2 dBpv Att 0 dB SWT 17 s £.150000000 GHz

Offpet 4312 dB

Start 5 GHz Stop 5.15 GH=z

Date: 3.JAN.2014 20:46:26
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058
HARMONICS AND SPURIOUS EMISSIONS

Covered by worse case emissions testing of 11n HT20 CDD 2TX at power levels, per transmit
chain, greater than or equal to any 1TX and 2TX mode.
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

8.1.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
® R g

£ 115.2 dBpv c SWT 20 m

offpet a3z a

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

RBW 1 MHz Mark 1]
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

LOW CHANNEL RESTRICTED, PEAK, VERT

® RBW 1 MH=z Marker
VEW 3 MHz

Ref 115.2 dBpv ALt 0 dB SWT 20 ms

et 4312 dB

LOW CHANNEL RESTRICTED, AVERAGE, VERT

® REW 1 MHz Markez "1 ]
VEW 10 Hz S 4

Ref 116.2 dBpv Att O dB SWT 17 =

Ooffpet 432 dB
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REPORT NO: 13U16745-1B
FCC ID: QDS-BRCM1058

DATE: FEBRUARY 25, 2014
IC: 4324A-BRCM1058

HARMONICS AND SPURIOUS EMISSIONS
Low Channel

Horizontal

UL Fremont,5m Chomber B

26 Dec 2B13 14:84:53

Project Number:13U16745

Client Broadcom
Cohfig:EUT with laptop
Mope: T1n HT28 COD 2TX 5188 MHz

Tebt By:K. Nguyen

Radiated Emissions 3-Meters

Peak Limit (dBuU/m)

CdBul/m)

Avg Limit CdBul/m

Freqguency

CGH=z2

REU UBW / fvg Tup Sucep Fts  Foups/fode Lol
3M / Pur Avg(RMS) Auto/Cpled 5881  Inf/MAXH
wr Avg (RMS) Auto/Cpled 2881  Inf/MAXH

3Bk / Pur Avg(RMS) Auto/Cp e 260 Inf/MAXH

Range (GHz) REW UBW / fvg Tup
7:6.15-18 M 3
6-18

H / Pur fvgURHS)
3tk / Pur AvgCRNS)

Pts  ¥oups/Nade
Inf/MAXH
Inf/MAXH

#.TST 38915 23 Sep 2013

Rev 9.5 12 Dec 2813

Vertical

UL Fremont,5m Chomber B

Pro ject Number:13U16745

Cllient :Broadeom
Config:EUT with laptop
Mods:T1n HT2@ CDD 2TX 5188 MHz

Telat By:K. Nguyen

Radiated Emissions 3-Meters

26 Dec 2B13 14:84:53

Peak Limit CdBuU/m

CdBul/m)

Avg Limit (dBul/m3

Freguency

CGH=z2

Range C6H) et REU UG / fvg Top Sueep Fts  Fups/fode  Lobel

Range (GHz) Det  FBW UBU / vg Tup

Pt ¥oups/fade

TST 38815 23 Sep 2013

Rev 9.5 12 Dec 2813
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Trace Markers

Frequency| Meter AFT345 Amp/cCbl/ | Corrected Avg Limit Margin peak Limit Margin | Azimuth Height
Marker (GHz) Reading Det (dB/m) Fitr/Pad | Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuv) (dB) | (dBuv/m)
1 *1.497 50.22 PK 28.2 -34.5 43.92 53.97 -10.05 74 -30.08 0-360 100 H
3 *2.488 49.63 PK 32.5 -32.3 49.83 - - 74 -24.17 0-360 202 H
8 *3.753 44.02 PK 33.8 -31.3 46.52 53.97 -7.45 74 -27.48 0-360 100 H
6 *2.496 49.75 PK 32.5 -32.3 49.95 - - 74 -24.05 0-360 202 Vv
7 *3.747 49.04 PK 33.8 -31.4 51.44 - - 74 -22.56 0-360 202 \
5 *15.533 42.69 PK 41 -20.8 62.89 - - 74 -11.11 0-360 201 H
10 *15.542 44.4 PK 41 -20.9 64.5 - - 74 -9.5 0-360 202 \
2 2.126 48.77 PK 32 -33.2 47.57 - - 68.2 -20.63 0-360 202 H
4 10.357 41.2 PK 38.1 -23.2 56.1 - - 68.2 -12.1 0-360 201 H
9 10.362 45.58 PK 38.1 -23.1 60.58 - - 68.2 -7.62 0-360 202 \
Radiated Emissions
Frequency| Meter AF T345 Amp/Cbl/ | Corrected Av Limit Margin peak Limit Margin | Azimuth Height
(GHz) Reading Det (dB/m) Fltr/Pad | Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuv) (dB) | (dBuv/m)
*2.488 37.02 VB1 32.5 -32.3 37.22 53.97 -16.75 - - 265 295 H
*2.496 40.49 VB1 32.5 -32.3 40.69 53.97 -13.28 - - 300 221 \
*3.747 30.78 VB1 33.8 -31.4 33.18 53.97 -20.79 - - 300 231 \
*15.542 45.85 PK1 41 -20.8 66.05 - - 74 -7.95 143 322 \
*15.542 33.86 VB1 41 -20.9 53.96 53.97 -0.01 - - 143 322 \
*15.533 42.57 PK1 41 -20.9 62.67 - - 74 -11.33 214 321 H
*15.533 32.12 VB1 41 -20.9 52.22 53.97 -1.75 - - 214 321 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

PK1 - KDB 789033 Method: Peak

VB1 - KDB 789033 Method: VB Alternative Reduced Video
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REPORT NO: 13U16745-1B
FCC ID: QDS-BRCM1058

DATE: FEBRUARY 25, 2014
IC: 4324A-BRCM1058

Mid Channel

Horizontal

UL Fremont,5m Chomber B

26 Dec 2813

Project Number:13U16745

Client:Broodeom
Cofpfig:EUT with laptop
Molle: 11n HT28 CDD 2TX 5288 MHz

Tebt By:K. Ngugen

Radioted Emissions 3-Meters

Peak Limit CdBuU/m)

CdBul/m)

Avg Limit (dBulU/m)

1

WMWWKWWW‘
"

Freguency

(GH=zD

Range (6Hz) VBl / fvg Tup Sucep

1:1- 3M / Pur Avg(RMS) Auto/Cpled
3:5.88-6.15 34/ Pur AvglRMS) Auto/Cpled
4:5.88-6.15 38k / Pur Avg(RMS) fAuto/Cpled

Pts

5681
2081
2081

#Sups/Made Label
Horizonta| 7
Horizanta| 9:
Inf HAXH Horizontg

Range_(6Hz) Det  RBU VW / Avg Typ
6.15-18

PEAKC
PEAK

IM 3/ Pur fvg(RMS)
M 38k / Pur Avg(RMS)

meep Pt #Swps/Mode Label
Auto/Cpled 12k Inf/MAXH Hor izontal
futo/Cpled 8881 Inf/MAXH Hor izantal

¥.TST 368915 23 Sep 2013

Rev 9.5 12 Dec 2813

Vertical

UL Fremont,S5m Chamber B

Project Number:13U16745

Client:Broodeom
Conflig:EUT with loptop
Mode:11n HT28 CDD 2TX 5288 MHz

Teat By:K. Ngugen

Radioted Emissions 3-Meters

26 Dec 2813

Peak Limit C(dBuU/m)

C(dBul/m)

Avg Limit (dBuU/m)

Frequency

(GH=>

Range (GHz) Dot RBW UBH / fvg Tup Sucep

Pts

Sups/Mode  Label

Range (GHz) Dot RBU UBW / Avg Typ

Pts  ¥Swps/Mode  Label

¥.TST 38915 23 Sep 2013

Rev 9.5 12 Dec 2813
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REPORT NO: 13U16745-1B
FCC ID: QDS-BRCM1058

DATE: FEBRUARY 25, 2014

IC: 4324A-BRCM1058

Trace Markers

Marker

Frequency
(GHz)

Meter
Reading
(dBuV)

Amp/Cbl/
Fltr/Pad
(dB)

Corrected
Reading
(dBuV/m)

Avg Limit
(dBuV/m)

Margin
(dB)

Peak Limit
(dBuV/m)

Margin
(dB)

Azimuth
(Degs)

Height
(cm) Polarity

*1.497

49.68

-34.5

43.38

53.97

-10.59

74

-30.62

0-360

99

*2.495

50.42

-32.3

50.62

74

-23.38

0-360

99

*1.499

47.91

-34.5

41.61

53.97

-12.36

74

-32.39

0-360

202

*2.497

49.25

-32.3

49.45

74

-24.55

0-360

202

*5.147

42.9

-20.2

57.5

74

-16.5

0-360

99

*5.352

38.51

-19.9

53.51

74

-20.49

0-360

99

*5.148

52.45

-20.2

67.05

74

-6.95

0-360

99

o|N|o|u]ls]|w]n]e

*5.351

40.35

-19.9

55.35

74

-18.65

0-360

99

.
o

*15.596

41.42

-21

61.52

74

-12.48

0-360

202

-
~

*15.603

47.52

-21

67.62

74

-6.38

0-360

202

-
[

10.397

46.68

61.68

-6.52

0-360

202

©

10.4

42.28

57.28

-10.92

0-360

ITiI<|I<|TI<I<|T|TI<|I<|T|T

202

Radiated Emis

sions

Frequency
(GHz)

Meter
Reading
(dBuVv)

Det

AF T345
(dB/m)

Amp/Cbl/
Fltr/Pad
(dB)

Corrected
Reading
(dBuVv/m)

Avg Limit
(dBuV/m)

Margin
(dB)

Peak Limit
(dBuv/m)

Margin
(dB)

Azimuth
(Degs)

Height
(cm)

Polarity

*2.499

51.76

PK1

32.5

-32.3

51.96

74

-22.04

268

290

*2.499

37.4

VB1

32.5

-32.2

37.7

268

290

*2.496

52.1

PK1

32.5

-32.3

52.3

74

-21.7

268

226

*2.496

37.28

VB1

32.5

-32.2

37.58

268

226

*5.15

52.11

PK1

34.8

-20.2

66.71

74

-7.29

287

192

*5.15

37.72

VB1

34.8

-20.2

52.32

287

192

*5.147

45.84

PK1

34.8

-20.2

60.44

74

359

*5.147

32.89

VB1

34.8

-20.2

47.49

359

*5.351

39.94

PK1

34.9

-19.9

54.94

74

359

*5.351

30.24

VB1

34.9

-19.9

45.24

359

*5.363

42.31

PK1

34.9

-19.9

57.31

74

264

*5.363

31.19

VB1

34.9

-19.9

46.19

264

*15.595

46.54

PK1

41.1

-21

66.64

74

129

*15.595

33.71

VB1

41.1

-21

53.81

129

*15.607

43.86

PK1

41.1

64.06

74

171

*15.607

32.08

VB1

41.1

-21

52.18

171

Tlz|<|< <<z |||z |< << < | |2

*-indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
PK1 - KDB 789033 Method: Peak
VB1 - KDB 789033 Method: VB Alternative Reduced Video
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

High Channel

Horizontal

UL Fremont,5m Chomber B 27 Dec 2813 08:39:23
Radiated Emissions 3-Meters
Project Number:13U16745

Cljent :Broadcom
Corffig:EUT with laptop
Mode:11n HT28 CDD 2TX 5248 MHz
Tedt ByiK. Ngugen

Peak Limit (dBuU/m

CdBul/m)

Avg Limit (dBul/m)

WA

T LTI Yy
"”'M‘J\W g o Y

Freguency (GH=zD

Range (62) REW VBl / fvg Tup Sucep Fts  ESups/fode  Lobel Range (GHD) Dt RBW UBM / fvg Tip Sueep Pts  #awps/fiode  Lobel
1:1-5.88 L 3M / Pur Avg(RMS) Auto/Cpled 5881  Inf/MAXH Horizontal 7:6.15-18 PEAK 1M 3M / Pur Avg(RMS) Auto/Cpled 12k Inf/MAXH Hor izontal
3:5.88-6.15 1 3M/ Pur AvgRS) futo/Cpled 2081  Inf/MAXH Horizontal | 9:16-18 PEAK 1M 3Bk / Pur Avg(RNS)  Auto/Cpled  82B1  Inf/MAXH Hor i zonta
4:5.08-6.15 M 3ok / Pur Avg(RHS) fAuto/Cpled 2081 Inf/MAXH forizontal

5240 .DAT 38915 23 Sep 2013 Rev 9.5 12 Dec 2813

Vertical

5UL Fremaont,5m Chamber B 27 Dec 2813 08:39:23
Rgdiated Emissions 3-Meters

Pro ject Number:13U16745

Client :Broadcom
Corffig:EUT with laptop
Moce:11n HT28 CDD 2TX 5248 MHz
Test By:K. Nguyen

Peak Limit (dBulU/m)

CdBul/m)

Avg Limit (dBulU/m)

18
Freguency (GHzD

Range (D) et REW VB / fvg Tup Sucep Fts  FSups/fiode  Lobel Range (GHD) Det FoW VBN / fvg Tip Sueep Pts #awps/flode  Lobel

5248 .DAT 38915 23 Sep 2013 Rev 9.5 12 Dec 2813
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Trace Markers

Frequency| Meter AFT345 Amp/Cbl/ | Corrected Avg Limit Margin peak Limit Margin | Azimuth Height
Marker (GHz) Reading (dB/m) Fitr/Pad | Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuv) (dB) | (dBuv/m)
*1.497 57.05 28.2 -34.5 50.75 74 -23.25 0-360 99
*2.492 57.6 32.5 -32.3 57.8 74 -16.2 0-360 202
*1.494 49.74 28.2 -34.5 43.44 74 -30.56 0-360 202
*2.498 53.23 32.5 -32.2 53.53 74 -20.47 0-360 202
*7.485 34.62 36 -25.9 44.72 74 -29.28 0-360 99
*15.714 42.43 41.2 -20.4 63.23 74 -10.77 0-360 202
*7.482 38.86 36 -26 48.86 74 -25.14 0-360 99
*15.718 46.35 41.2 -20.4 67.15 74 -6.85 0-360 202
10.478 47.76 38.2 -23.8 62.16 -6.04 0-360 202

10.48 43.93 38.2 -23.8 58.33 -9.87 0-360 202

Tl<|<]|<Iz|z]|<]|< ||

Radiated Emissions

Frequency| Meter Amp/Cbl/ | Corrected Margin Margin | Azimuth Height
Avg Limit Peak Limit

(dBuv/m)

(GHz) Reading Det l(\:;/?’:j Fltr/Pad | Reading

(dBuv) (dB) | (dBuv/m)
*2.496 58.31 PK1 325 -32.3 58.51 74 -15.49 51 149
*2.498 44.38 VB1 325 -32.2 44.68 - - 51 149
*2.499 58.02 PK1 325 -32.3 58.22 74 -15.78 213 201
*2.498 43.79 VB1 325 -32.2 44.09 - - 213 201
*7.489 38.28 PK1 36 -25.8 48.48 74 -25.52 0
*7.479 26.45 VB1 36 -26.1 36.35 - - 0

10.48 50.78 PK1 38.2 -23.8 65.18 -3.02 28

10.483 47.85 PK1 38.2 -23.8 62.25 -5.95 230
*15.715 45.38 PK1 41.2 -20.4 66.18 -7.82 98
*15.719 32.59 VB1 41.3 -20.4 53.49 - 98
*15.717 40.37 PK1 41.2 -20.4 61.17 -12.83 30
*15.72 27.48 VB1 41.3 -20.4 48.38 - 30
*15.902 39.12 PK1 41.5 -20.1 60.52 -13.48 97
*15.901 26.97 VB1 41.5 -20.1 48.37 K - 97

* -indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

PK1 - KDB 789033 Method: Peak

VB1 - KDB 789033 Method: VB Alternative Reduced Video

(dB) (dB) (Degs) (em) Polarity

(dBuv/m)

TIT|IT|ITI<I<|ITI<I<I<I<|I<|T|T
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REPORT NO: 13U16745-1B

FCC ID: QDS-BRCM1058

DATE: FEBRUARY 25, 2014

IC: 4324A-BRCM1058

8.1.4. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

5.2 dBpv

REW 1 MHz Marker 1
VBW 3 MHz
SWT 20 ms

et

43

dB

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

REW 1 MH=z Marke 1]

VBW 10 Hz -54 dBpv
SWT 17 = 5. 00000 H
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REPORT NO: 13U16745-1B

FCC ID: QDS-BRCM1058

DATE: FEBRUARY 25, 2014

IC: 4324A-BRCM1058

LOW CHANNEL RESTRICTED, PEAK, VERT

@

Ref 115.2

REW 1 MHz Markex
VBW 3 MHz
Att 0 4B SWT 20 ms

Offpe

Date: 3.JAN.2014

22:21:12

LOW CHANNEL RESTRICTED, AVERAGE, VERT

®

Ref 115.2

dBuv

RBW 1 MHz Maxr} 1]
VEW 10 Hz 53.64 dpp
ATT ) B SWT 17 = 5. 55000 o

Off

et

43

dB
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REPORT NO: 13U16745-1B
FCC ID: QDS-BRCM1058

DATE: FEBRUARY 25, 2014

IC: 4324A-BRCM1058

HARMONICS AND SPURIOUS EMISSIONS
Low Channel

Horizontal

38 Dec 2813

13:27:22

@LH_ Fremont - Chamber E

Radiated Emissions 3-Meters
Project Number:i3U16745

Clfent :Broadcom
Cofif ig:EUT with Laptop
Molle:11n HT48 2TX CDD 5198 MHz
Tested byiF. Guarnero

Feak Limit (dBulU/m)

Avg Limit (dBuU/m)

CdBul/m)

P o

|
|
|
i
|
J

-

Freguency

18
(GH=z>

RBU
Il
Ll

VBl / fvg Tup
3M / Pur Avg(RMS)
M/ Pur Avg(RMS)
30k / Pur Avg(RMS)

Fts  E5ups/lode
5881 Inf/MAXH

28a1
28@1

Sueep
Auto/Cpled
Auto/Cpled
Auto/Cpled

Inf /MAXH
Inf /MAXH

REW VBN / fvg Tip Sueep
™ 3M / Pur Avg(RMS) Auto/Cpled
EAK 1M AvgCRIS) futo/Cpled

Lobel

Horizantal

Horizontal
forizontal

Range (GHD) Det
7:6.15-18 PEAK
.

30k / Pur

Pts
12k Inf,
5081 Inf/MAXH

Label
Hor i zontal
Hor i zonta

Foups/Mode
nf /MAXH

FCC Part!5C All 5GHz UNIT and DTS Spurious Emissions with Average

Scan. TST 38915 23 Sep 2613

Rev 9.5 12 Dec 2813

Vertical

UL Fremont — Chamber E

38 Dec

26813 13:27:22

Rediated Emissions 3-Meters
Project Number:13U16745

Cljent :Broadcom
Config:EUT with Laptop
Mode: T1n HT48 2TX CDD 5198 MHz
Tested byiF. Guarnero

Peak Limit (dBulU/m)

Avg Limit (dBulU/md

CdBuU/m)

Freqguency

CGH=z2

Range (62) et Kol UGl / fvg Tup Sucep Pts  Foups/Mode

Lobel Range (GHz) Dt RBW  UBU / Avg Tup

Pts  #oups/Mode  Label

FCC Part!5C All 5GHz UNIT and DTS Spurious Emissions with Average

Scan. TST 38915 23 Sep 2813

Rev 9.5 12 Dec 2813
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Trace Markers

Frequency | Meter Corrected Margin Wargin Azimuth Height
Warker (H2) Reading Det AeTads |AmlLSEH | oc cory (g8 [ reading | A0l (a8) peak Lt (a8 (Degs) (em) Potarity
(dBuv) (dBuV/m)
r 1484 5126 PK 288 -34.9 o 45.16 53.97 -8.81 74 -28.84 0-360 101 H
2 213 w078 P 23 30 0 w5 s397 579 62 2002 0300 01 W
- 2480 223 ™ 27 24 0 5253 . . 7 2147 0-300 20 W
- a3 s047 ™ w7 22 0 sio7 . . 7 2208 0360 20 W
5 10.38 4179 PK 38.4 -246 o 55.59 68.2 12.61 0-360 199 H
& 557 04 o ws 235 0 601 7 586 0360 19 W
7 2124 P ™ 22 a9 0 2 sa07 o7 682 2 0-360 200 v
& 2402 s ™ 27 23 o su7 . . 7 223 0360 20 v
o 3735 s007 = 57 322 0 sis7 74 203 0300 01 v
© 038 162 ™ 584 215 0 ssa2 682 a7 030 200 v
w 15565 53 ™ w05 235 0 6053 ] . 7 a7 0-300 o1 v
Radiated Emissions
Frequency | weter Corrected Margin Margin Azimuth Height
(H2) Reading Det AETats |AmIELISCH | oc cory (g8 [ meading | A0l (a8 Peak Lt (a8) (Degs) (em) Polarity
(dBuV) (dBuV/m)
<374 228 1 57 23 01 378 5307 201 2 = i
2408 55 1 527 23 01 i565 s3o7 831 0 234 W
w37 248 1 w7 23 01 a8 sa07 99 . . 2a2 278 v
<2408 339 1 27 23 01 0 sa07 008 . . 102 266 v
*15.571 3113 VB1 406 -235 01 4833 53.97 -5.64 7 233 H
15572 3395 1 ws 235 01 st s3o7 281 215 382 v

* - indicates frequencyin CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VB1 - KDB 789033 Method: VB Alternative Reduced Video

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 23 Sep 2013 Rev 9.5 12 Dec 2013
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

High Channel

Horizontal

UL Fremont - Chamber E 31 Dec 2813 f@:37:18
Radiated Emissions 3-Meters

ErnJ’sct Number: 13016745

I{ent :Broadcom
Coffig:EUT with Laptop
Mofle:T1n HT48 2TX CDD 5238 MHz
Tedted byiF. Guarnero

Peak Limit (dBulU/m)

CdBul/m)

Avg Limit C(dBulU/m) ’
Lusiba

1 -
WMNWW

Freguency (GH=zD

Range (6H) RBU UGl / fvg Tup Sueep Pts  Fups/fode  Lobel Range (GHz) Det  fBW UBU / Avg Tup Sucep Pts  ¥oups/fode  Label
1:1-5.8 1M 3/ Pur vgCRNS) futo/Cpled 5081 Inf/HAKH Horizontal | 7:6.15-18 PEAK 1M 3/ Pur AvpCRHS) Auto/Tpled 12k Inf/MAXH Hor i zontal
3:5.86-6.15 1M 3/ Pur vgCRNS) futo/Cpled 2081 Inf/HAXH Horizontal -1 FEAK 1M 30k / Pur AvgERNS)  Auto/Cpled  90B1  Inf/MAXH Horzonta
4:5.88-6.15 W 3k / Pur Avg(RHS futo/Cpled 2081 Inf/MAXH Horizontal

FCC PortiSC All 56Hz UNIT ond DTS Spurious Emissions with Average Scan.TST 38915 23 Sep 2813 Rev 9.5 12 Dec 2813

Vertical
BUL Fremont - Chamber E 31 Dec
Radiated Emissions 3-Meters

Pra ject Number: 13016745
Cllent :Broadcom

Corfig:EUT with Laptop
Made:11n HT48 2TX CDD 5238 MHz
Tedted byiF. Guarnero

Peak Limit (dBulU/m)

Avg Limit (dBuU/m]

CdBul/m)

Freguency (GH=zD

Ronge (62) et REW UG / fvg Tup Sucep Fts  ESups/fode  Lobel Range (GHD) Det FBW VBN / fvg Tip Pts  #owps/iode  Lobel

FCC Port!ISC All 56Hz UNIT ond DTS Spurious Emissions with Average Scan.TST 38915 23 Sep 2813 Rev 9.5 12 Dec 2813
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Trace Markers

Frequency Meter Corrected Azimuth Height

/cbl mi ak Li
AFTass  JamprcolseH | oo 0 Reading Avg Limit Peak Limit (Degs) (em) Polarity

(GHz) Reading
(dB/m) zLPF (dBuv/m) (dBuv/m)

(dBuv) (dBuVIm)

5050 4499

55.75 4985

4143 E 4653

49.07 4737

Frequency Meter Corrected Margin Margin Azimuth Height

LURETI (UTELITELTY SR Reading Avg Limit (de) Peak Limit (@8) (Degs) (em)

(GHz) Reading
(dB/m) z HPF (dBuv/m) (dBuv/m)

(dBuv) (dBuv/m)

43 571

Radiated Emissions

Frequency Meter Corrected Margin Margin Azimuth Height

(GHz) Reading ART46  |AMPICOIISGH | o¢ corr (dp) | Reading Av Limit (a8) Peak Limit (a8) (Degs) (cm) Polarity
(aB/m) zLPF (aBuvim) (aBuvIm)

(dBuV) (dBuvIm)

4833

3138

a8

Frequency Meter Corrected Margin Margin Azimuth Height
(GHz) Reading AFT346 - fAmPICOIBCH | o oo () Reading Avg Limit (dB) Peak Limit (dB) (Degs) (em) Polarity
(dB/m) 2 HPF (dBuvIm) (dBuvIm)

(dBuv) (dBuv/m)

319 483

50.12

* -indicates frequencyin CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

PK1 - KDB 789033 Method: Peak

VB1 - KDB 789033 Method: VB Alternative Reduced Video

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 23 Sep 2013 Rev 9.5 12 Dec 2013
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

5.2 GHz Low Channel 18-26 GHz

Worst case test mode and channel: HT40, High channel.

HIGH CHANNEL PLOT

.RF Emissions

Order Mumber:13U16745

Client:Broodcon

Configuration:EUT with Loptop and Antenno
Mode:TIN HT48 5238 MH=z

Tested by / SN:Steve Aguiler

Uol4sl

@

14 4 (R\ . ol i s het A A i
. o R P i L S
P Aty gttt b A iy

Frequerncy (GH=2

Rarge (GH) Det FEU UBU / fvg Tup S Fta  Wowpa/fd  FRonge (GHz) Det REU UBU / Avg Tup ; Fta
18-2b M 7 /MAN

- =
1 PERK ™ 1 Futo/Cpled 1282 Indf/Mi

14 Jan 2814 19:31 88

#5upaMade

1B-266Hz Teat.TST 38915 23 Aug 2813

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T89 Amp/Cbl Dist Corr Corrected Avg Limit Margin (dB) Peak Limit PK Margin
(dB/m) (dB) (dB) (dBuv/m) (dBuv/m) (dB)
(GHz2) Reading Reading
(dBuv) (dBuVolts)
1 18.646 40.73 PK 325 -23.9 -9.5 39.83 54 -14.16 74 -34.16
2 21.524 42.7 PK 329 -24.1 -9.5 42 54 -12 74 -32
3 24.135 43.67 PK 337 -22.7 -9.5 45.16 54 -8.83 74 -28.83
4 18.726 40.27 PK 325 -24.1 -9.5 39.16 54 -14.83 74 -34.83
5 22.063 42.47 PK 333 -23.6 9.5 42.66 54 -11.33 74 -31.33
6 25.181 44.33 PK 339 -22.9 9.5 45.83 54 -8.16 74 -28.16
PK - Peak detector
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

5.2 GHz Low Channel 26 — 40 GHz

Worst case test mode and channel: HT40, High channel.

HIGH CHANNEL PLOT

14 Jan 2814 21:18:19
RF Emissiaons

Order Mumber:13U16745

Client:Broodcon

Configuration:EUT with Loptop and Antenno
Mode:TIN HT48 5238 MH=z

Tested by / SN:Steve Aguiler

Uol4sl

@

5 2 l i A
4 o “ﬂ, g ;u'i,v,,;:-':,.d}\ﬁ oA ;.&LN"‘ it

35 et .'*‘iﬂ.\5_‘3‘WL,,,~HJ,':UM=-4,P¢..N.¢&‘_\&w‘fvﬁ&.}'\.ﬂ:vg‘.‘,WT.'.‘flfrwféﬁ"\':h%"*“"w""'bk"""“‘u.'ﬂ"‘*‘“.

Frequerncy (GH=2

Range (GH2) Det FEU UBU / fvg Tup Susen Fta  Wowpa/fd  Ronge (GHz) Det REU UBU / Avg Tup ; Fta  #5upa/Made
1:26-48 PERK ™ M Futo/Cpled 1683 Ind /MAN

E6-4BGH=z Teat.TST 38915 2 Aug ZA13

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det T90 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin (dB) Peak Limit PK Margin
(dB/m) (dB) (dB) (dBuv/m) (dBuv/m) (dB)
(GHz2) Reading Reading
(dBuv) (dBuVolts)
1 26.583 44.33 PK 354 -33.4 9.5 36.83 54 -17.16 74 -37.16
2 36.582 50.7 PK 371 -37.8 9.5 40.5 54 -135 74 -335
3 39.316 49.77 PK 38.3 -36.4 -9.5 42.16 54 -11.83 74 -31.83
4 26.59 44.6 PK 35.4 -33.5 -9.5 37 54 -17 74 -37
5 35.502 48.57 PK 37.9 -37.3 9.5 39.66 54 -14.33 74 -34.33
6 39.223 49 PK 385 -36 9.5 42 54 -12 74 -32

PK - Peak detector
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REPORT NO: 13U16745-1B

FCC ID: QDS-BRCM1058

DATE: FEBRUARY 25, 2014
IC: 4324A-BRCM1058

8.1.5. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

®_‘

Ref 115.6 dBuv

REW 1 MH=z Marker Tl
VBW 3 MHz Gl.
Att 0 dB SWT 20 ms

Offpet

43

&

dB

Date: 11.JAN.2014

11:22:42

HIGH CHANNEL RESTRICTED, AVERAGE,

REW 1 MHZzZ Mark
VEW 10 Hz

Ref 115.6 dBuv

att 0 dB SWwT 12.5 =

Offpet

43

6

[=1:]

Date: 11.JAN.2014

Stop 5.46 GHz
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

HIGH CHANNEL RESTRICTED, PEAK, VERT

® RBW 1 MHz Marker [T1 ]
VBW 3 MHz 73.97 dBp:
Ref 115.6 dBuv att 0 dB SWT 20 ms 5.350220000 GHz
Gfffet 43]6 aB
1o
o
[vzevig R
80
Lo hohy
RaC UL RIS R Y TP N
=i V\'
40
20
10
Start 5.35 GHz 11 MHzZ/ Stop 5.46 GHz
Date: 11.JAN.2014 11:16:52

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
® B lwmr wsker AT

Ref 115.6 dBuv Att O dB SWT 12.5 = 5.3 0 )0 I

£ et 4316 dB

Stop 5.46 GHz

Date: 11.JAN.2014 11:15:31
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058
HARMONICS AND SPURIOUS EMISSIONS

Covered by worse case emissions testing of 11n HT20 CDD 2TX at power levels, per transmit
chain, greater than or equal to any 1TX and 2TX mode.
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

8.1.6. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND
RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

REW 1 MH=z Marke
VBW 3 MHz
Att 0 dB SWT 20 me

Stop 5.46 GHz

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
¢ e varier 1 (7 )

Ref 115.6 dBuv Att 0 dB SWT 12.5 =

offpet 4316 de

Date: 3.JAN.Z2014 23:33:50
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

HIGH CHANNEL RESTRICTED, PEAK, VERT

® RBW 1 MHz Marker 1 [T1 ]
VBEW 3 MHz 0.4 Bpv
Ref 115.6 dBpv Att 0 dB SWT 20 ms 5.350660000 GH
Offpet 4316 dB
Fiio
W -oc
TEu|
|ao
|so
|ac
|20
Start 5.35 GHz 11 MHE=Z/ Stop 5.46 GHz

Date: 3.JAN.2014 23:32:04

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

REW 1 MHz Marker rl ]
VBW 10 Hz E
o SWT 12.5 s

Stop 5.46 GHz

Date: 3.JAN.2014 23:31:21
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REPORT NO: 13U16745-1B
FCC ID: QDS-BRCM1058

DATE: FEBRUARY 25, 2014
IC: 4324A-BRCM1058

HARMONICS AND SPURIOUS EMISSIONS

Low Channel

Horizontal

5LH_ Fremont,5m Chomber B

27 Dec 2813 89:37:208

Project Number:13U16745

Client :Broadcom
Corffig:EUT with laptop
Moce:11n HT28 CDD 2TX 5268 MHz
Tedt ByiK. Ngugen

Radiated Emissions 3-Meters

Peak Limit (dBulU/m)

(dBulU/m)

CdBul/m)

Avg Limit

1

A o

O e

Freguency

(GH=z>

18

REW VBl / fvg Tup
Ll 3M / Pur Avg(RMS)
AL M/ Pur Avg(RMS)
\L} 30k / Pur Avg(RMS)

Lobel

Horizantal

Horizontal
forizontal

Suee Fts  E5ups/Mode
Auto/Cpled 5881  Inf/MAXH
Auto/Cpled 2081 Inf/MAXH
Auto/Cpled 2081 Inf/MAXH

Range (GHD)
7:6.15-18
18-18

REW VBN / fvg Tip
™ 3M / Pur Avg(RMS)
EAK 1M AvgCRIS)

Det
PERK

30k / Pur

Label
Hor i zontal
Hor i zonta

Sueep Pts  #5ups/fiode
Auto/Cpled 12k Inf/MAXH
Auto/Cpled 6ea1 Inf/MAXH

¥.TST 38915 23 Sep 2013

Rev 9.5 12 Dec 2813

Vertical

UL Fremont,5m Chomber B

27 Dec 2813 89:37:208

Prdject Number:13U16745

Clilent :Broadcom
Corf ig:EUT with laptop
Moce:T1n HT28 CDD 2TX 5268 MHz
Test By:K. Ngugen

Rodiated Emissions 3-Meters

Peak Limit (dBuU/m)

CdBuU/m)

Avg Limit (dBuU/m)

Freqguency

CGHz2

18

Range (62) et Kol UGl / fvg Tup Sucep Pts  foups/Mode  Lobel

Range (GHz) Dt RBW  UBU / Avg Tup

Sucep Pts  ¥oups/Made  Label

.TST 38915 23 Sep 2013

Rev 9.5 12 Dec 2813
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Trace Markers

Frequency Meter Corrected Margin Azimuth Height

(eh2) Reading AF T345 Amp/Cbl/Fltr Reading Avg Limit (@8) Peak Limit (Degs) (om) Polarity
(dB/m) /Pad (dB) (dBuV/m) (dBuV/m)

(dBuv) (dBuV/m)

52.99 -34. 46.69

52.57 - 46.27

55.03 -32. 55.23

52.53 - 52.73

45.46 -23. 59.86

50.62 - 65.02

4071 -20. 6171

43.65 - 64.75

Radiated Emissions

Frequency Meter Corrected Margin Margin Azimuth Height
AF Taas |AMP/CBUFI Avg Limit Peak Limit
(GHz) Reading (dB/m) !r(/dPBa)d Reading (dBuvim) (dB) (dBuv/m)
(dBuVv) (dBuVv/m)

(dB) (Degs) (cm) Polarity

55.77 . -32. 55.97

4176 . - 42.06

49.87 . -32. 50.07

35.32 . - 3552

5173 . -23 66.03

45.22 - 66.12

32.86 -20. 53.86

29.96 -20. 50.96

4097 -20. 6197

Note: Frequencies marked (*) In Restricted Band

PK - Peak detector

PK1 - KDB 789033 Method: Peak

VB1 - KDB 789033 Method: VB Alternative Reduced Video
*.TST 30915 23 Sep 2013 Rev 9.5 12 Dec 2013
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Mid Channel

Horizontal

UL Fremont,5m Chomber B 27 Dec 2B13 168:38:18

Radiated Emissions 3-Meters
Project Number:13U16745

Client :Broadcom
Config:EUT with laptop
Modl:T1n HT28 CDD 2TX 5388 MHz
Test By:K. Nguyen

Peak Limit (dBuU/m

CdBul/m)

Avg Limit (dBul/m3

q

I

Freguency (GH=zD

et RBU UGl / fvg Tup Sueep Pts  Fups/fode  Lobel Range (GHz) Det  fBW UBU / Avg Tup Sucep Pts  ¥oups/fode  Label
1M 3/ Pur vgCRNS) futo/Cpled 5081 Inf/HAKH Horizontal | 7:6.15-18 M3/ Pur AvgCRHS) Auto/Tpled 12k Inf/MAXH Hor i zontal
3/ Pur AvgCRNS) futo/Cpled 2081 Inf/HAXH Horizontal | 9:16-18 Mo 38k / Pur Avg(RNS)  Auto/Cpled 8281 Inf/MAKH Hori zonta
3k / Pur v (RHS: futo/Cpled 2081 Inf/MAXH Horizontal

¥.TST 38915 23 Sep 2013 Rev 9.5 12 Dec 2813

Vertical

UL Fremont,5m Chomber B 27 Dec

Radiated Emissions 3-Meters

Prolject Number:13U16745

Cli2nt :Broadcam

Contig:EUT with laptop
Mod=:T1n HT28 CDD 2TX 5388 MHz
Tes: By:K. Nguyen

Peak Limit CdBuU/m

CdBul/m)

Avg Limit (dBul/m3

18
Freguency (GH=zD2

Range C6H) et REU UG / fvg Top Sueep Fts  Fups/fode  Lobel Range (GHz) Det  FBW UBU / vg Tup Sucep Pts  ¥owps/Mode  Label

¥.TST 38915 23 Sep 2013 Rev 9.5 12 Dec 2813
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Trace Markers

Frequency Meter Corrected Margin Azimuth Height

(&h) Reading AF T345 Amp/Cbl/Fltr Reading Avg Limit (@8 Peak Limit ) (Degs) (om) Polarity
(dB/m) /Pad (dB) (dBuV/m) (dBuV/m)

(dBuVv) (dBuV/m)

58.39 - 52,09

55.05 - 55.35

52.02 - 5222

37.92 - 59.22

40.36 - 6166

46.17 - 6117

4272 -23. 57.72

Radiated Emissions

Frequency Meter Corrected Margin Margin Azimuth Height
AF T345 Amp/CDI/Fl Avg Limit Peak Limit
(GHz) Reading (dB/m) tr(/dF’Ba)d Reading (dBuVIm) (dB) (dBuv/m)
(dBuVv) (dBuv/m)

(dB) (Degs) (cm) Polarity

58.17 . - 5187

39.67 . -34. 3337

50.71 . -32. 5091

36.27 . -32. 3647

52.85 . -32. 53.05

39.06 . -32. 39.36

50.3 . -23.. 65.3

* - indicates frequencyin CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

PK1 - KDB 789033 Method: Peak

VB1 - KDB 789033 Method: VB Alternative Reduced Video
*.TST 30915 23 Sep 2013 Rev 9.5 12 Dec 2013
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REPORT NO: 13U16745-1B
FCC ID: QDS-BRCM1058

DATE: FEBRUARY 25, 2014

IC: 4324A-BRCM1058

High Channel

Horizontal

UL Fremont,5m Chomber B

27 Dec 2B13 13:52:29

Project Number:13U16745

Client :Broadcom
Config:EUT with laptop
Mod:T1n HT28 CDD 2TX 5328 MHz
Test By:K. Nguyen

Radiated Emissions 3-Meters

Peak Limit (dBuU/m

CdBul/m)

Avg Limit (dBul/m3

|

Freguency

CGH=z)

Range (6H) RBU UGl / fvg Tup Sueep Pts  Fups/fode  Lobel
5.08

1:1-
3:5.08-6.15 M 3M/ Pur AvgCRNS) futo/Cpled 2081 Inf/MAXH Horizontal
4:5.88-6.15 M 39k / Pur Aug(RHS: futo/Cpled 2081 Inf/MAXH Horizontal

5248 .DAT 38915 23 Sep 2013

r Range (GHz) Det  fBW UBU / Avg Tup
1M 3/ Pur vgCRNS) futo/Cpled 5081 Inf/HAKH Horizontal | 7:6.15-18 M3/ Pur AvgCRHS)
3:18-18 RHS

M 30k / Pur Avg(RNS)

Sueep
Auto/Cpled 12k InfMAKH  Horizontal
futo/Cpled 8261 InfARKH  Horizonto

Pts #5wps/Mode  Label

Rev 9.5 12 Dec 2813

Vertical

5UL Fremont,5m Chamber B

27 Dec 2813

Project Number:13U16745

Client :Broadcom
Con®ig:EUT with laptop
Made:11n HT28 CDD 2TX 5328 MHz
Tes: By:K. Nguyen

Peak Limit (dBuU/m

Radiated Emissions 3-Meters

CdBul/m)

Avg Limit (dBulU/m)

4
Q

Freguency

(GH=z>

18

Ronge (62) et REW UG / fvg Tup Sucep Fts  ESups/fode  Lobel

Range (GHD) Det FBW VBN / fvg Tip

Sueep

Pts  #Swps/Mode Label

5240 .DAT 30915 23 Sep 2013
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Trace Markers

Frequency Meter Corrected Margin Azimuth Height

AF T345 Amp/ Cbl/Fltr Reading Avg Limit (@8 Peak Limit ) (Degs) (om) Polarity

(GHz) Reading
(dB/m) /Pad (dB) (dBuV/m) (dBuV/m)

(dBuv) (dBuV/m)

5107 - 44.77

54.27 - 54.47

5242 - 52.72

55.38 -34. 49.08

50.64 - 5284

a11 -23. 56.2

58.19

Radiated Emissions

Frequency Meter Corrected Margin Margin Azimuth Height
AF T345 Amp/CBI/FI Avg Limit Peak Limit
(GHz) Reading (dB/m) tr(/dPBe;d Reading (dBuVIm) (dB) (dBuv/m)
(dBuv) (dBuVv/m)

(dB) (Degs) (cm) Polarity

56.85 . -345 50.55

39.66 . -345 33.36

55.03 . -323 55.23

415 & -32. 4145

57.69

4353

5251

3249

63.79

5158

60.7

50

* - indicates frequencyin CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

PK1 - KDB 789033 Method: Peak

VB1 - KDB 789033 Method: VB Alternative Reduced Video
5240.DAT 30915 23 Sep 2013 Rev 9.5 12 Dec 2013
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

8.1.7. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
® e

Ref 115.6 dBpv Att 0 de SWT 20 ms

Offfet 4316 o
iic

jL_rd
7TEY

Start 5.35 GEz Stop 5.46 GHz

Date: 3.JAN.2014 23:20:49

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
® e

Ref 115.6 dBuv Att 0 dB SWT 12.5 s

Offpet 43|06 dB
Fito

1oc

Start 5.35 GHz

Date: 3.JAN.2014 23:21:38
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

HIGH CHANNEL RESTRICTED, PEAK, VERT

® REW 1 MHz Mark 1 Tl ]
VBW 3 MHz 73.21 dBp
Ref 115.6 dBuv Att 0 dB SWT 20 ms 5.3 110000 GHz
offpet 43|6 dB
Fiie
B oc
a0
lso
y
50
=
|20
Start 5.35 GEz 11 MHZ/ Stop 5.46 GHz
Date: 3.JAN.2014 23:19:54

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

Ref 115.6 dBpv Att 0 dB SWT 12.5 = 5.350000000 GH

Offpet 4316 dB
Fiio

O - - 0c
TEu|

Start 5.35 GHz

Date: 3.JAN.2014 23:18:24
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REPORT NO: 13U16745-1B
FCC ID: QDS-BRCM1058

DATE: FEBRUARY 25, 2014
IC: 4324A-BRCM1058

HARMONICS AND SPURIOUS EMISSIONS

Low Channel

Horizontal

UL Fremont — Chamber E

31 Dec 2813 13:31:

Radioted Emissions 3-Meters
Project Number:13U16745

ent :Broadcom
JFig:EUT with Laptop
L:T1n HT4B 2TX COD 5278 MHz
ed by:F. Guarnero

Avg Limit (dBulU/m)

(dBuU/m)

Frequency

19
CGH=z>

Range (6Hz) Dot REW  UBH / fvg Tup
5.88 PERK ™M

4:5.08-6.15 PEAK 1M 3Bk / Pur Avg(RHS) uto)

Pts  #Swps/Mode  Lobel

101 M/ Pur AvgCRMS) Auto/Cpled 5881 Inf/MAXH Horizonta| 7:6.15-18
3:5.88-6.15 PERK ™M 3M / Pur AvgCRMS) Auto/Cpled 2081 Inf/MAXH Herizonto| 9:18-18
Cpled

2081 Inf/MAXH Herizonta

Range_(GHz) Dot RBU  UBW / Avg Tup Sneep Pis
1 Pl

EAK 1M 3M / Pur Avg(RMS) futo/Cpled 12k
PEAK 1M 38k / Pur Avg(RMS) Auto/Cpled 980

¥#5ups/Mode
Inf/MAXH
Inf/MAXH

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Averoge Scan.TST 38915 23 Sep 2813

Rev 9.5 12 Dec 2813

Vertical

UL Fremont — Chamber E

31 Dec 2813 13:31:59

Rodioted Emissions 3-Meters

Prclject Number:13U16745

Clilent ;Broodeom
Config:EUT with Laptop
Mod=: 11n HT48 2TX CDD 5278 MHz

Tested by:F. Guarnero

Peaok Limit (dBuU/m)

Avg Limit (dBul/m)

CdBul/m)

Frequency

(GH=z?

Range (6Hz) Dot R UBM / fvg Tup

Ptz #Sups/Made Label

Range (6Hz) Dot REU VB / fvg Typ Pts

#5ups/Mode Label

FCC Part15C All 5GHz UNII and DTS Spurious Emissions

with Average Scon.TST 3891

5 23 Sep 2013

Rev 9.5 12 Dec 2813
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Trace Markers

Frequency Meter Corrected Margin Margin Azimuth Height

T34 i Peak
(GHz) Reading AFT346 JAmPICOIISGH | o0 oo (g Reading Avg Limit (dB) eak Limit (dB) (Degs) (cm) Polarity
(dB/m) zLPF (dBuvim) (dBuvim)

(dBuv) (dBuVv/m)

47.36 - 4166

53 - 471

Frequency Meter Corrected Margin Margin Azimuth

(GHz) Reading AFT346  JAmPICOI/GCH | o o (4p) Reading Avg Limit (dB) Peak Limit (dB) (Degs) Polarity
(dB/m) z HPF (dBuV/m) (dBuV/m)

(dBuv) (dBuV/m)

3067 - 53.07

3879 - 56.19

44.98

4474

Radiated Emissions

Frequency Meter Corrected Margin Margin Azimuth Height

T34 ' i Peak
(GHz) Reading AFT346  JAmPICOIISCH | oo oo (g Reading Avg Limit (dB) eak Limit (dB) (Degs) (cm) Polarity
(dB/m) 2LPF (dBuvim) (dBuvim)

(dBuv) (dBuV/m)

3178 - 3378

32,63 - 34.23

4163 - 42.13

35 - 351

4215

Frequency Meter Corrected Margin Margin Azimuth Height

AF T346 A /Cbl/6GH A Li Peak L
(GHz) Reading e pccorr (aB) | Reading voLimit (d8) eak Limit (d8) (Degs) (cm) Polarity
(dB/m) 2 HPF (dBuvim) (dBuvim)

(dBuV) (dBuVvIm)

32.86 - 50.26

34.23 - 5163

* - Indicates frequencyin CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VB1 - KDB 789033 Method: VB Alternative Reduced Video

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 23 Sep 2013 Rev 9.5 12 Dec 2013
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

High Channel

Horizontal

UL Fremont - Chamber E 31 Dec 2813

Radioted Emissions 3-Meters

Praject Number: 13016745
CliEnt :Broadcom

Conf ig:EUT with Laptop
Modp:T1n HT48 2TX CDD 5318 MHz
ed by:F. Guernero

C(dBul/m)

Avg Limit (dBulU/m)

1

|

i
il gl et Aot

18
Frequerncy (GHzD2

Range (GHz) Bl / fvg Tup Sucep Pis #wps/Made  Lobel Range_(GHz) Dot RBU UBW / Avg Tup Sneep Pts  FSups/Mode  Lobe
5.88 3M / Pur AvgCRMS) Auto/Cpled 5881 Inf/MAXH Horizonta| 7:6.15-18 PEAK IN 3M / Pur Avg (RMS) Auto/Cpled 12k Inf/MAXH Hor izontal
8-6.15 3 / Pur AvgCRHS) Auto/Cpled 2081 Inf/MAXH Horizonta| 9:10-18 PEAK 3k / Pur Aug(RHS) futo/Cpled 9881 Inf/MAXH Hor izontal

101
356
5.08-6.15 36k / Pur Avg(RNS) futo/Cpled 2881 Inf/HAXH Herizonta

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 23 Sep 2813 Rev 9.5 12 Dec 2813

Vertical

UL Fremont — Chamber E 31 Dec 2813 14:52:35

Ropioted Emissions 3-Meters

Praojject Number: 13016745
CliEnt :Broodcom

Config:EUT with Laptop
Mod=:11n HT48 2TX COD 5318 MHz
Tested by:F. Guarnero

Avg Limit (dBuU/m)

C(dBul/m)

Frequency (GH=z2

Range (6Hz) Dct RBW VB / fvg Tup Sucep Pts #ows/Mode  Lobel Range (6Hz) Ost REU VB / fvg Typ Pt #5ups/Mode

FCC Part15C All 56Hz UNIT and DTS Spurious Emissions with Averoge Scon.TST 38915 23 Sep 2813 Rev 9.5 12 Dec 2813
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Trace Markers

Frequency Meter Corrected Margin Margin Azimuth Height

AFTase  |amprcbirsen Avg Limit Peak Limit
oHz Readin oc corr (a8) | readin a8 a8 Degs) Polarit
tenn) ¢ (aBIm) 2 LPF (a8 9 (aBuvim) (98) CaBavim) (48) (Degs) (em) y

(dBuv) (dBuv/m)

5147 - 45.87

48.68

494

Frequency Meter Corrected Azimuth Height

(oHz) Reading AFT346  JAmpICOIIGGH | oo ) Reading Avg Limit Peak Limit (vegs) (em)
(dB/m) z HPF (dBuV/m) (dBuv/m)

(dBuv) (dBuV/m)

42.58 55.98

38.54 - 56.44

44,97 - 58.47

437 616

Radiated Emissions

Frequency Meter Corrected Margin Margin Azimuth Height

AFTase  [amprcoisen Avg Limit Peak Limit
ohz Readin oc corr (d8) | Readin m as Degs om olarit
¢ ) ¢ (dB/m) ZLPF (08 N (dBuV/m) (e (dBuV/m) (e (0egs) (em 4

(dBuv) (dBuv/im)

208

Frequency Meter Corrected Margin Margin Azimuth Height

(GHz) Reading AFT3A6 JAmPICOI6GH | o6 cor (ap) | Reading Avg Limit (aB) Peak Limit (aB) (Degs) (em) olarity
(d8/m) z HPF (dBuvim) (dBuvim)

(d8uv) (dBuvim)

3556 E 49.06

35.29 - 48.79

.72 E 5372

32.93 5093

* - Indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VB1 - KDB 789033 Method: VB Alternative Reduced Video

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 23 Sep 2013 Rev 9.5 12 Dec 2013
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REPORT NO: 13U16745-1B
FCC ID: QDS-BRCM1058

DATE: FEBRUARY 25, 2014
IC: 4324A-BRCM1058

5.3 GHz Low Channel 18-26 GHz

Worst case test mode and channel: HT40, High channel.

HIGH CHANNEL PLOT

Uol4sl

@

4
.,5«,_.\..,\_.,\\, gy TR - UTLTE, WD

35

Frequerncy (GH=2

nge (GHz) Det  REU  UBU / g Tup B Ptz  B5wps/Md  Rorge (GHz)
18-2b M 7 /MAX

- =
1 PERK ™ 1 Futo/Cpled 1282 Indf/Mi

= NN Py TR -
_....,MG.F«J‘.!,-\ T i Al ity

.RF Emissions

Order Mumber:13U16745
Client:Broodcon
Configuration:EUT with Loptop ond Antenno
Mode:TIN HT48 5318 MH=z

Tested by / SN:Steve Aguiler

14 Jan 2814

N PPN Y
Hr A AN igdg

D=t REU UBU / Avg Tup

19:45: 88

Fta  #5ups/Made

1B-266Hz Teat.TST 38915 23 Aug 2813

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T89 Amp/Cbl Dist Corr Corrected Avg Limit Margin (dB) Peak Limit PK Margin
(dB/m) (dB) (dB) (dBuv/m) (dBuv/m) (dB)
(GHz2) Reading Reading
(dBuv) (dBuVolts)
1 18.087 42.17 PK 324 -24.9 -9.5 40.16 54 -13.83 74 -33.83
2 20.638 41.23 PK 329 -23.3 -9.5 41.33 54 -12.66 74 -32.66
3 25.454 43.73 PK 341 -22.5 -9.5 45.83 54 -8.16 74 -28.16
4 19.659 41.1 PK 32.6 -24.2 -9.5 40 54 -14 74 -34
5 21.244 42.2 PK 33 -23.7 9.5 42 54 -12 74 -32
6 25.44 44.23 PK 341 -23 9.5 45.83 54 -8.16 74 -28.16

PK - Peak detector
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

5.3 GHz Low Channel 26 — 40 GHz

Worst case test mode and channel: HT40, High channel.

HIGH CHANNEL PLOT

14 Jan 2814 21:26:39
RF Emissiaons

Order Mumber:13U16745

Client:Broodcon

Configuration:EUT with Loptop ond Antenno
Mode:TIN HT48 5318 MH=z

Tested by / SN:Steve Aguiler

Uol4sl

@

Frequerncy (GH=2

Range (GH2) Det FEU UBU / fvg Tup Susen Fta  Wowpa/fd  Ronge (GHz) Det REU UBU / Avg Tup ; Fta  #5upa/Made
1:26-48 PERK ™ M Futo/Cpled 1683 Ind /MAN

E6-4BGH=z Teat.TST 38915 2 Aug ZA13

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det T90 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin (dB) Peak Limit PK Margin
(dB/m) (dB) (dB) (dBuv/m) (dBuv/m) (dB)
(GHz2) Reading Reading
(dBuv) (dBuVolts)
1 29.535 46.27 PK 359 -35 9.5 37.66 54 -16.33 74 -36.33
2 29.799 47.33 PK 36.1 -35.6 9.5 38.33 54 -15.66 74 -35.66
3 39.223 48.5 PK 38.5 -36 -9.5 41.5 54 -12.5 74 -32.5
4 30.001 46.7 PK 36 -35.7 -9.5 375 54 -16.5 74 -36.5
5 30.281 46.57 PK 35.8 -35.2 9.5 37.66 54 -16.33 74 -36.33
6 39.231 48.37 PK 385 -36.2 9.5 41.16 54 -12.83 74 -32.83

PK - Peak detector
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

8.1.8. TX ABOVE 1 GHz 802.11a MODE IN THE 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

Ref 115.7 dBpv Att 0 dB SWT 20 ms

Fet 43

dB

M e T

50+

Stop 5.47 GHz

Date: 11.JAN.Z2014

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
@ e me e

Ref 115.7 dBuv Att 0 dB SWT 19.5 s

et 43|7 dB

Stop 5.47 GHz

s: 11.JAN.Z014 11:42:04
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

® REW 1 MHz Marke 1 Tl ]
VBW 3 MHz 68.72 B

Ref 5.7 SWT 20 ms 5.4676 )00 GHz

Stop 5.47 GHz

Date: 11.JAN.2014 11:43:48

LOW CHANNEL RESTRICTED, AVERAGE, VERT

RBW 1 MHz Mark T1 ]
VBW 10 Hz 5 5
SWT 14 = 5.4700( )0 “H

3 dBpv

Start 5.35 GHz Stop 5.47 GHz

Date: 13.JAN.2014 15:56:31
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

<§§> RBW 1 MHz
VBW 3 MHz

£ 20.2 dBm Att 0 de SWT 20 ms

Efpet 55

Start 5.725 GHz Stop 5.825 GHz

HIGH CHANNEL BANDEDGE, PEAK, VERT

Ref 20.92 dbBm Att 0 de SWT Z0 m=

pet 5519 d

Date: 11.JAN.2014 12:20:34
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058
HARMONICS AND SPURIOUS EMISSIONS

Covered by worse case emissions testing of 11n HT20 CDD 2TX at power levels, per transmit
chain, greater than or equal to any 1TX and 2TX mode.
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REPORT NO: 13U16745-1B
FCC ID: QDS-BRCM1058

DATE: FEBRUARY 25, 2014
IC: 4324A-BRCM1058

8.1.9. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.6 GHz BAND
RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

<§;> EREW 1 MHz
VBW 3 MH=z
Ref 115.7 dBav Att 0 dB SWT 20 ms

Marker

1 (Tl
G2.30 BV
920000 GHz

offpet 43|7 4B
Fli1o

Z o

=

Start 5.35 GHz

Date: 7.JAN.2014 22:35:40

Stop 5.47 GHz

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

@ REW 1 MH=z
VBEW 10 H=z

Ref 115.7 dBuv *Att O dB SWT 14 s

Marker

1 [T1 ]
45,46 dBRV
0000000 GHz

Offpet a3 dB
Fiio

Fioo

Start 5.35 GHz

Date: 7.JAN.2014 23:34:37
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

® REW 1 MHz Marker [T1]
VBW 3 MHz 71.73 dBuv
Ref 116.7 dBuv Att 0 dB SWT 20 ms 5.468440000 GHz
offhet 43|7 dB
Filo
|Froo
=
o0
&0
1 7|4 dBuv -
7o Mﬂv
\IAJW
Lo N
bty A wbﬂhﬂhﬂmh*ww
Ly
[0
40
30
20
Start 5.35 GHz 12 MHz/ Stop 5.47 GHz

Date: 7.JAN.2014 23:25:23

LOW CHANNEL RESTRICTED, AVERAGE, VERT
*RBW 1 MHz Marker 1 [T1 ]

Offpet 4317 dB
Fi1o

Floo

Start 5.35 GHz Stop 5.47 CH=z

Date: 7.JAN.2014 23:27:56

Page 59 of 82

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: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058
AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

@ RBW 1 MH=z Marker 1 [T1 ]
VBW 3 MHz 33.98 dBn

Ref 20.9 dbm att 0 dB SWT 20 ms 5.725300000 GHz

20 Offpet 5515 db

1 —27 dBrmwe

Start 5.725 GHz 10 MAZ/ Stop 5.825 GHz

Date: B.JAN.2014 00:03:35

HIGH CHANNEL BANDEDGE, PEAK, VERT

® REW 1 MHz Marker 1 [T
VBW 3 MHzZ
Ref 20.9 dBm ! SWT 20 ms 5.7 I

20 Offpet GB[0

Start 5.725 GHz Stop 5.825 GHz

Date: 7.JAN.2014 23:58:56
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

HARMONICS AND SPURIOUS EMISSIONS
Low Channel

Horizontal

UL Fremont,5m Chamber B 27 Dec 2813 15:22:16
Radiated Emissions 3-Meters
Project Number:13U16745

Client :Broadcon

Confif:EUT with laptop
MDdE‘EWH HT28 COD 2TX 5588 MHz
Test By:K. Nguyen

Peak Limit (dBuU/m

CdBul/m)

Avg Limit (dBuU/m)

Freguency (GH=zD

Range (6Hz) RBU VBl / Avg Typ Sueep Pts  #Sups/Mode Lobel Range (GHz) Det  REW  VBW / Avg Tup Sueep Pts  $5ups/Mode Label
1:1-5.88 M 3M/ Pur AvgCRNS) Auto/Cpled 5881 Inf/MAXH Horizontal | 7:6.15-18 PERK 1M 3 / Pur AvglRHS) futo/Cpled 12k Inf/MAXH Hori zontal
3:5.88-6.15 T 3/ Pur AvgCRNS) fAuto/Cpled 2081 Inf/MAXH Horizontal 9:18-18 PEAK 1M 38k / Pur AvgCRNS) futo/Cpled  B2B1  Inf/MAXH Hor i zonta
4:5.08-6.15 M 3ok / Pur Avg(RHS) futo/Cpled 2081 Inf/MAXH fori zontal

*.TST 38915 23 Sep 2013 Rev 9.5 12 Dec 2813

Vertical

5LH_ Fremont,5m Chamber B 27 Dec 2813 15:22:16
Radjated Emissions 3-Meters

Projest Number:13U16745

Client:Broadcom
Configi:EUT with laptop
Mode:11n HT28 CDD 2TX 5588 MHz
Test 3y:K. Ngugen

Peak Limit (dBul/m)

CdBul/m)

Avg Limit (dBuU/m)

18
Freguency (GHz2

Range (60) et REW VB / fvg Tup Sucep Fts  ESups/fiode  Lobel Range (GHD) Det RoW VB / fvg Tip Sueep Pts #awps/flode  Lobel

.TST 38915 23 Sep 2013 Rev 9.5 12 Dec 2813
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Trace Markers

Frequency Meter Corrected Margin Azimuth Height

4
AF T345 Amp/Cbl/Fltr Reading Avg Limit ) Peak Limit ) (begs) (em) Polarity

(GHz) Reading
(dB/m) /Pad (dB) (dBuV/m) (dBuV/m)

(dBuv) (dBuV/m)

50.78 - 44.48

53.78 - 53.98

48.51 - 50.91

48.57 -34. a2.27

52.67 - 52.97

43.75 -23. 58.75

417 - 62.7

Radiated Emissions

Frequency Meter Corrected Margin Margin Azimuth Height
AF T345 [AMP/CDUFI Avg Limit Peak Limit
9 (dB) (Degs) (cm) Polarity

(GHz) Reading tr/Pad Reading (dBuv/m) (dB) (dBuv/m)

(dB/m) (a8)
(dBuv) (dBuv/m)

57.41 . -32. 5761

4337 & - 4367

54.96 : -32. 55.16

417 . - 4137

46.01 . - 4841

29.78 . - 3228

47.34 . -23. 62.34

34.09 . -23. 49.09

38.63 . -23. 53.63

517 . -23. 66.7

* -indicates frequencyin CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

PK1 - KDB 789033 Method: Peak

VB1 - KDB 789033 Method: VB Alternative Reduced Video
*.TST 30915 23 Sep 2013 Rev 9.5 12 Dec 2013
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REPORT NO: 13U16745-1B
FCC ID: QDS-BRCM1058

DATE: FEBRUARY 25, 2014

IC: 4324A-BRCM1058

Mid Channel

Horizontal

CdBul/m)

UL Fremont - Chamber E

38 Dec 2B13

15:27:39

Projeqt Number:13U16745

Client]:Broadeom
Confid:EUT with Laptop
Mode: Tjtn HT2@ 2TX CDD 5568 MHz

Tested byiF. Guarnero

Radiated Emissions 3-Meters

Peak Limit (dBulU/m)

Avg Limit CdBAU/m)

e
Lt

Freguency

CGH=z)

Range (6H) RBU UGl / fvg Tup
1:1-5.8 1M 3/ Pur vgCRNS)
3:5.86-6.15 1M 3/ Pur vgCRNS)
4:5.88-6.15 M 30k / Pur Aug(RHS

HT28 2TX CDD 558@.DAT 38915 23 Sep 2013

Sueep Pts
futo/Cpled 501
futo/Cpled 2081
futo/Cpled 208

Bups/Mode  Lobel

Tnf /MAXH Horizontal
Inf /MAXH Horizontal
Inf/MAXH Horizontal

Range (GHz) Det
7:6.15-18

REWUBW / fvg T
M3/ Pur AvgCRHS)
M 3Bk / Pur Avg(RNS)

Sucep
Auto/Tpled
futo/Tpled

Pts #5wps/Mode  Label
12k Inf/MAXH
5081 Inf/MAXH

Hor zontal
Hor i zonta

Rev 9.5 12 Dec 2813

Vertical

CdBul/m)

BUL Fremont - Chamber E

38 Dec 2813

15:27:39

Project Number:13U16745

Client:Broadcom
Confic:EUT with Laptop
Mode:T1n HT28 2TX CDD 5588 MHz
Testea byiF. Guarnero

Peak Limit (dBulU/m)

Radilated Emissions 3-Meters

Avg Limit (dBuU/m]

9
e 18
Q

Freguency

(GH=z>

18

Ronge (62) et REW UG / fvg Tup

Sucep Fts  ESups/fode  Lobel

Range (GHD) Det FBW VBN / fvg Tip

Sueep

Pts  #Swps/Mode Label

HT28 2TX CDD 558@.DAT 30915 23 Sep 2013
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Trace Markers

Frequency Meter

Corrected Margin Margin Azimuth Height

Marker (GHz) Reading AFTSA6  [AMRICDIISGH | oo o (ap) Reading Avg Limit (¢B) Peak Limit (aB) (Degs) (em) Polarity
(dB/m) ZLPF (dBuvim) (dBuvim)

(dBuv) (dBuVv/m)

52.23 46,63

50.56 - 4456

5048

5382

52.82

46.84

5113

4815

Frequency Meter Corrected Margin Margin Azimuth Height

AF T34 rchlr imi P i
(GHz) Reading Frase JAmpICOIBGH | oc corr (gp) Reading Ave Limit (dB) eak Limit (dB) (Degs) (cm) Polarity
(aB/m) 2 HPF (dBuVIm) (dBuVIm)

(dBuv) (dBuvim)

42.82 - 56.92

35.92 55.52

45.99 60.09

3874 - 58.34

Frequency Meter Corrected Azimuth Height

(GHz) Reading AFTaA6 fAmPICOISCH | o6 corr () | Reading Avg Limit Peak Limit (Degs) (cm) Polarity
(d8B/m) zLPF (dBuv/m) (dBuv/m)

(dBuv) (dBuVIm)

3044 - 3224

3443 E 36.03

4215 E 42.55

4218 E 42.58

Frequency Meter Corrected Margin Margin Azimuth Height

aFTaas  [amprchi/scH Avg Limit Peak Limit
Gz Readin occorr (@) | Readin a8 a8 begs om Polarit
( ) 9 (dB/m) z HPF (d8) 9 (dBuV/m) (a8 (dBuV/m) (a8 (Degs) (em) Y

(dBuv) (dBuV/m)

36.13 E 5023

53.07

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VB1 - KDB 789033 Method: VB Alternative Reduced Video

HT20 2TX CDD 5580.DAT 30915 23 Sep 2013 Rev 9.5 12 Dec 2013
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

High Channel

Horizontal

UL Fremont - Chamber E 38 Dec 2813 B9:51:17
Radiated Emissions 3-Meters

Project| Number: 13U16745

ClientBroadcom

Config EUT with Laptop

Mode: Tl HT28 CDD 2TX 5708 MH=z

Tested byiF . Guarnero

Avg Limit (dBulU/md

CdBul/m)

.

Freguency (GH=zD

Range (62) REW VBl / fvg Tup Sucep Fts  ESups/fode  Lobel Range (GHD) Dt RBW UBM / fvg Tip Sueep Pts  #awps/fiode  Lobel
1:1-5.88 L 3M / Pur Avg(RMS) Auto/Cpled 5881  Inf/MAXH Horizontal 7:6.15-18 PEAK 1M 3M / Pur Avg(RMS) Auto/Cpled 12k Inf/MAXH Hor izontal
3:5.88-6.15 1 3M/ Pur AvgRS) futo/Cpled 2081  Inf/MAXH Horizontal | 9:16-18 PEAK 1M 3Bk / Pur Avg(RNS)  Auto/Cpled 9081  Inf/MAXH Hor i zonta
4:5.08-6.15 M 3ok / Pur Avg(RHS) fAuto/Cpled 2081 Inf/MAXH forizontal

FCC Part!5C All 56Hz UNIT and DTS Spurious Emissions with Average Scan. TST 38915 23 Sep 2813 Rev 9.5 12 Dec 2813

Vertical

@UL Fremont — Chamber E 38 Dec 2813 a9:51:17
Rodigted Emissions 3-Meters

Project] Number: 13016745

ClientBroadsan
Config:EUT with Laptop
Made:11n HT28 CDD 2TX 5788 MHz

Tested oyiF . Guarnero

Peak Limit (dBulU/m)

Avg Limit (dBuU/m)

CdBul/m)

18
Freguency (GHzD

Range (D) et REW VB / fvg Tup Sucep Fts  FSups/fiode  Lobel Range (GHD) Det FoW VBN / fvg Tip Sueep Pts #awps/flode  Lobel

FCC Part!5C All 5GHz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 23 Sep 2813 Rev 9.5 12 Dec 2813
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Trace Markers

Frequency Meter Corrected Margin Margin Azimuth Height

AF T34 A " H A L Peak L
Marker (GHz) Reading 346 mp/ CB11 56 Reading v Limit (dB) eak Limit (d8) (Degs) (cm) Polarity
(dB/m) Z LPF (dBuv/m) (dBuvIm)

(dBuv) (dBuV/m)

47.33 - 4173

48.38 - 42.38

521

Radiated Emissions

Frequency Meter Corrected Margin Margin Azimuth Height
AF T346 Amp/Chbl/5 Avg Limit (d8) Peak Limit
(dB/m) GHz LPF (dBuVv/m) (dBuv/m)
(dBuV) (dBuv/m)

(GHz) Reading Reading (dB) (Degs) (cm) Polarity

40.7 N -32. 4057

4264 ; -32. 4304

32.44 . - 46.74

36.6 . -24. 50.9

* - indicates frequencyin CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

VB1 - KDB 789033 Method: VB Alternative Reduced Video

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 23 Sep 2013 Rev 9.5 12 Dec 2013
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

8.1.10. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.6 GHz BAND
RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

® RBW 1 MH=z Marker 1 [T1 ]
“VBW 3 MHz 60.92 dBp
Ref 115.7 dBpVv Att 0 dB SWT 20 ms 5.467360000 GH=z
Offket 43|7 dB
Fl1o
|Fioo
=5
a0
1 94 apy
o
Lo T
s mh g b Vs A b A e
o 0 42
=0
lao
=0
20
Start 5.35 GH=z 12 MHZ/ Stop 5.47 GH=Z

Date: B.JAN.2014 00:38:26

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

@ RBW 1 MH=z Marker 1 Tl ]
VBW 10 Hz 46.44 BV

Ref 115.7 dBuv Att 0 dB SWT 14 s 5.4700( )0 F

Offpe

Start 5.35 GHz Stop 5.47 GHz

Date: 11.JAN.Z2014 13:05:11
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

@ REW 1 MHz Marker 1 [T1 ]
VBW 3 MEz 70.94 dBuV

Ref 115.7 dBuv Attt 0 dB SWT 20 ms 5.467240000 GHz

Offpet 4317 dAB
Fiio

Fioo

=]

Start 5.35 GH=z 12 MH=Z/ Stop 5.47 GH=z

Date: B8.JAN.2014 00:31:47

LOW CHANNEL RESTRICTED, AVERAGE, VERT

REW 1 MHz Marker 1 [T1 ]
VEW 10 Hz 52.84 dBpv
SWT 14 s 5. ooo000 7H

te: 11.JAN.2014 13:04:34
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

~RBW 1 MHz Ma
«VBW 3 MHz
«Att O dB SWT 20 ms

Stop 5.825 GHz

Date: 7.JAN.2014 00:53:06

HIGH CHANNEL BANDEDGE, PEAK, VERT

~RBW 1 MHz Max r 1 [T
~VBW 3 MHz 28.68 dBm
.726300000 GHz

Ref 20.9 dBm ~Att O dB SWT 20 ms

20 Offfet

Stop 5.825 GHz

Date: 7.JAN.2014 00:49:30
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REPORT NO: 13U16745-1B
FCC ID: QDS-BRCM1058

DATE: FEBRUARY 25, 2014
IC: 4324A-BRCM1058

HARMONICS AND SPURIOUS EMISSIONS

Low Channel

Horizontal

UL Fremont,5m Chamber A

2 Jon 2014 11:53:85

Client:Broadcom

Mode:

Testel by:Danny Uu

Peak Limit (dBulU/m)

Project Number: {301

6745

Rodioted Emissions 3-Meters

ConfigiEUT, Antenna, and laptop
Ewn HT4@ 2Tx CDD 5518 MHz

CdBul/m)

Avg Limit (dBuU/md

(GH=z?

Frequency

Range (6Hz)
1:1-5.88
3:5.88-6.15
4:5.88-6.15

UBW / Avg Tu

L

3 Tp
3/ Par AvglRHS)
I/ Pur AvgCRHS)
Pur Aug(RIS)

Fups/lade
Inf /MAXH
Inf /MAXH
Inf /MAXH

Label Range (GHz) Det  REW
Horizanta| 7:6.15-18 PEAKC 1M
Horizonta| 9:10-18 PEAK I
Horizantg

Pts

5681
2081
2681

Suesp
futo/Cpled
futo/Cpled
futo/Cpled

VB / g T
M/
ke

up
Pur fvg (RMS)
30k / Pur Aug(RMS)

weep Pts
Auto/Cpled 12k
futo/Cpled 808

Label
Hor izontal
Hor izantal

Fups/Mode
Inf/MAXH
Inf/MAXH

FCC Part15C All 5GHz UNII and DTS Spurious

Vertical

Emissions with Average Scon.TST 38915 23 Sep 2013

Rev 9.5 12 Dec 2813

H5IJL Fremont,5m Chomber A

2 Jan 2814

185

Radioted Emissions 3-Meters
Project Number:13U16745

Client Broadoom
ConfigiEUT, Antenna, and laptop
Made:1n HT48 2Tx CDD 5518 MHz

95

Tested by:Danny Uu

85

Peok Limit C(dBuU/m)

75

65

CdBul/m>

Avg Limit (dBuU/m]
55

45

35}

25

(GH=>

Frecuency

5]

Range (M) Det  RBW  UBH / fvg Tup

Sucep Pts #owps/Mode  Label Range (GHz) Det  RBU

UG 7 fvg Tup

Sueep Pts  Foups/Mode

FCC Port15C All 56GHz UNIT and DTS Spurious

Emissions with Average Scan.TST 38915 23 Sep 2613

Rev 9.5 12 Dec 2813
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Trace Markers

Frequency Meter Corrected Margin Margin Azimuth Height

T 3
(GHz) Reading AFTI36  |AMPICOIISCH Y e corp (gB) Reading Ava Limit (dB) eak Limit (dB) (Degs) (cm) Polarity
(dB/m) zLPF (dBuV/m) (dBuV/m)

(dBuVv) (dBuV/Im)

5253 - 4533

52.82

57.37

54.28

58

Frequency Meter Corrected Margin Margin Azimuth Height

AFT136  |Amp/cbi/ecH Avg Limit Peak Limit
me pccorr (aB) | Reading vo Lt (aB) eaktimi (a8) (Degs) (cm) Polarity

(GHz) Reading
(dB/m) 2 HPF (dBuVIm) (dBuV/m)

(dBuv) (dBuV/m)

40.06 - 55.36

44.94 - 60.34

40.23 - 53.73

35.35 - 5195

34.94 - 53.24

36.35 - 56.65

4051 - 60.91

a7 - 532

Radiated Emissions

Frequency Meter Corrected Margin Margin Azimuth Height

(GHz) Reading AFTIS6  |AmPICOIISGH | oo oo p (gp) Reading Avg Limit (dB) Peak Limit (dB) (Degs) (cm) Polarity
(dB/m) zLPF (dBuV/m) (dBuV/m)

(dBuVv) (dBuvIm)

40.04 - 33.44

4331 - 4331

37.96 - 37.76

20.01 E 3321

2924 - 33.44

Frequency Meter Corrected Margin Margin Azimuth Height

T ' i Peak
(GHz) Reading AFTI36  JAMPICDIBGH | oo oo (4B Reading Avg Limit (dB) eak Limit (dB) (Degs) (cm) Polarity
(dB/m) 2 HPF (dBuvim) (dBuvim)

(dBuv) (dBuVIm)

3141 - 4171

34,69 - 5129

2552 - 46.92

29.86 - 5146

Note: Frequencies marked (*) In Restricted Band

PK - Peak detector

Avg - Video bandwidth < Resolution bandwidth

VB1 - KDB 789033 Method: VB Alternative Reduced Video

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 23 Sep 2013 Rev 9.5 12 Dec 2013
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Mid Channel

UL Fremont,5m Choamber A 6 Jon 2814 18:82:28
Roadioted Emissions 3-Meters

Project Number:13U16745
Client:Broadcom

Config:EUT, Anterna , and Laptap
Mode:11n HT48 2Tx 5598 MHz

Tested by:Tom Chen

Peaok Limit (dBuU/m)

(dBulU/m2

Avg Limit (dBulU/m)

oo

16
Freguency (GH=z=2

REU VBl / Avg Tup Suet Pts #3ups/Mode  Lobel Ronge_(GHz) REW  UBU / Avg T Sueep Pts  #9wps/Mode  Label
1M 3/ Pur AvgCRHS) Auto/Cpled 5881 Inf/NAXH Horizontal | 7:6.15-18 M 3N/ Pur Avg(RHS) Auto/Cpled 12k Inf/MAXH Hor i zontal
1M 37 Pur AvgCRHS) Auto/Cpled 2081 Inf/NAXH Horizontal | 9:10-18 €K M 30 t
M 3k / Pur Avg(RMS)  Auto/Cpled 2081  Inf/HAXH Horizontal

Pur AvgeRNS Auto/Cpled 8981 Inf/MAXH Hor zonta

id_5598_New.DAT 30915 23 Sep 2813 Rev 9.5 12 Dec 2813

UL Fremont,5m Chamber A 6 Jan

Rodioted Emissions 3-Meters
Pro ject Number:13U16745

Client;:Broadcan

Config:EUT, Anterna , and Laptap
Mode:Tlin HT48 2Tx 5598 MHz
Testec by:Tom Chen

Peak imit (dBuU/m

(dBulU/m2

Avg Limit (dBuU/m)

e
Freguency (GH=>

Range (6Hz) Det  RaW Vel / Avg Tup Sueep Pts #5ups/Mode  Lobel Range (6Hz) Det  ReW UBU / Avg Tup Sueep Pts #owps/Mode  Label

id_5598_New.DAT 30915 23 Sep 2013 Rev 9.5 12 Dec 2813
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Mid Channel 5590MHz

Trace Markers

Frequency Meter Corrected Margin Azimuth Height

Marker (GHz) Reading AFT136  [Amp/CbI/5GH Reading Avg Limit (dB) Peak Limit (Degs) (cm) Polarity
(dB/m) ZLPF (dBuV/m) (aBuv/m)

(dBuv) (dBuV/m)

5114 E 44.34

52.66 - 5166

54.74 E 53.54

24.39 - 48.09

46.08 E 49.68

34.38 - 49.78

36.57 - 5167

Radiated Emissions

Frequency Meter Corrected Margin Margin Azimuth Height
AF T136 Amp/Chbl/5 Avg Limit (dB) Peak Limit
(dB/m) GHz LPF (dBuVv/m) (dBuVv/m)
(dBuVv) (dBuv/m)

(GHz) Reading Reading (dB) (Degs) (cm) Polarity

34.4 . -33.! 334

Note: Frequencies marked (*) In Restricted Band

PK - Peak detector

Avg - Video bandwidth < Resolution bandwidth

VB1 - KDB 789033 Method: VB Alternative Reduced Video
mid_5590_New.DAT 30915 23 Sep 2013 Rev 9.5 12 Dec 2013
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

High Channel

Horizontal
UL Fremont,5m Chomber A 2 Jan 20814 15:82:23
Rodiated Emissions 3-Meters

Project Number: 13016745
185 Client :Broadcom

ConfigiEUT, Anterna , and Laptop
Mode: 11n HT48 2Tx CDD 5678 MHz
g5 Tested jby:Danny Uu

115

85

Peak Limit C(dBuU/m
75

65

(dBulU/m)

Avg Limit (dBul/m)

55

45 W ,,{w

35{ -

25

Fregquency (GH=z)

Range C6iz) REW VBl / fvg Tup Sueep Pts  foups/fode  Lobel Ronge_(Gz) Det  RBW  UBW / Avg Tup Sueep Pts  towps/fode  Lobel
5.08 6.15-18

1:1- M 3M/ Pur AvgCRNS) Auto/Cpled 5881 Inf/MAXH Horizontal | 7 PEAK 1M 3 / Pur AvgRHS) futo/Cpled 12k Inf/MAXH Hori zontal
3:5.88-6.15 o 3M/ Pur AvgCRNS) futo/Cpled 2081 Inf/MAXH Horizontal 9:18-18 PEAK 1M 36k / Pur AvgCRNS) futo/Cpled  B8B1  Inf/MAXH Hor i zonta
4:5.08-6.15 M 3k / Pur Gug(RNS) futo/Cpled 2881 Inf/MAXH Hor izontal

¥.TST 38915 23 Sep 2013 Rev 9.5 12 Dec 2813

Vertical

5UL Fremont,5m Chomber A 2 Jan 20814 15:82:23

Radiated Emissions 3-Meters
Project Number:13U16745

Client {Broadsam

Config{EUT, Anterna , and Laptop
Mode:11n HT48 2Tx CDD 5678 MHz
Tested by:Danny Uu

Peak Limit (dBulU/m)

(dBul/m)

Avg Limit (dBulU/m

18
Freguency (GH=z=D2

Range C6iz) et Rol UGl / Avg Tup Sueep Pts  foups/fode  Lobel Renge (6rz) Det  R6W  UBU / Avg Tup Sueep Pts  foups/fade  Lobel

.TST 38915 23 Sep 2013 Rev 9.5 12 Dec 2813
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

Trace Markers

Frequency Meter Corrected Margin Margin Azimuth Height

(6H) Reading AFT136  |Amp/Cbl/SGH Reading Avg Limit (@8 Peak Limit (98) (Degs) (om) Polarity
(dB/m) ZLPF (dBuV/m) (dBuV/m)

(dBuUV) (dBuV/m)

56.36 - 49.26

53.94 - 46.74

4752

48.55

55.18

Frequency Meter Corrected Margin Margin Azimuth Height

(6h) Reading AFT136  |Amp/CbI/6GH Reading Avg Limit (a8) Peak Limit (98) (Degs) (cm Polarity
(dB/m) Z HPF (dBuV/m) (dBuV/m)

(dBuVv) (dBuVv/m)

30.52 - 49.62

34.56 - 49.86

2071 - 44,91

Radiated Emissions

Frequency Meter Corrected Margin Margin Azimuth Height
AF T136 Amp/Chbl/5 Avg Limit (dB) Peak Limit
(dB/m) GHz LPF (dBuVv/m) (dBuv/m)
(dBuVv) (dBuVv/m)

(dB) (Degs) (cm) Polarity

(GHz) Reading Reading

4113 -36.: 33.83

33.03

35.81

40.26

32.83

3225

32.34

Frequency Meter Corrected Margin Margin Azimuth Height
Amp/Chbl/6 Avg Limit (dB) Peak Limit
GHz HPF (dBuV/m) (dBuVv/m)

(dBuV) (dBuVv/m)

(dB) (Degs) (cm) Polarity

(GHz) Reading Reading

2555 X -25. 3545

Note: Frequencies marked (*) In Restricted Band

PK - Peak detector

Avg - Video bandwidth < Resolution bandwidth

VB1 - KDB 789033 Method: VB Alternative Reduced Video
*.TST 30915 23 Sep 2013 Rev 9.5 12 Dec 2013

Page 75 of 82

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: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

5.6 GHz Low Channel 18-26 GHz

Worst case test mode and channel: HT40, Low channel.

LOW CHANNEL PLOT

14 Jan 2814 £8:51 .88
RF Emissiaons

Order Mumber:13U16745

Client:Broodcon

Configuration:EUT with Loptop ond Antenno
Mode:TIN HT48 5518 MH=z

Tested by / SN:Steve Aguiler

Uol4sl

@

6

3
o
ATy Mh...ﬁg‘m.‘.-r,-.d-\\‘ i
. PRI w&-gw‘rw'. .a\-“-"“"d e L e
o) N AR AR = Wi s s
) T L ¢ e e i e

Frequerncy (GH=2

Range (GHz) Det FEBU VBU / fvg Tup T Ftz  #5wps/Nd  Range (GHz) et FREW VBW / fvg Tup P Fta  #5ups/Made
18-2h ) 7.M

- =
1 PERK ™ 1 Futo/Cpled 1282 Indf/Mi

18-26 CHIBZ.DAT 38915 23 Auwg 2813

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T89 Amp/Cbl Dist Corr Corrected Avg Limit Margin (dB) Peak Limit PK Margin
(dB/m) (dB) (dB) (dBuv/m) (dBuv/m) (dB)
(GHz2) Reading Reading
(dBuv) (dBuVolts)
1 19.938 41 PK 32.8 -24.3 -9.5 40 54 -14 74 -34
2 23.042 43.13 PK 335 -23.3 9.5 43.83 54 -10.16 74 -30.16
3 25.034 44.63 PK 34 -22.8 -9.5 46.33 54 -7.66 74 -27.66
4 18.746 41.23 PK 325 -24.4 -9.5 39.83 54 -14.16 74 -34.16
5 23.022 42.13 PK 33.6 -23.4 9.5 42.83 54 -11.16 74 -31.16
6 25.301 44.17 PK 339 -22.4 9.5 46.16 54 -7.83 74 -27.83

PK - Peak detector
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

5.6 GHz Low Channel 26 — 40 GHz

Worst case test mode and channel: HT40, Low channel.

LOW CHANNEL PLOT

14 Jan 2814 21:43:48
RF Emissiaons

Order Mumber:13U16745

Client:Broodcon

Configuration:EUT with Loptop ond Antenno
Mode:TIN HT48 5518 MH=z

Tested by / SN:Steve Aguiler

Uol4sl

@

Frequerncy (GH=2

Range (GH2) Det FEU UBU / fvg Tup Susen Fta  Wowpa/fd  Ronge (GHz) Det REU UBU / Avg Tup ; Fta  #5upa/Made
1:26-48 PERK ™ M Futo/Cpled 1683 Ind /MAN

E6-4BGH=z Teat.TST 38915 2 Aug ZA13

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det T90 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin (dB) Peak Limit PK Margin
(dB/m) (dB) (dB) (dBuv/m) (dBuv/m) (dB)
(GHz2) Reading Reading
(dBuv) (dBuVolts)
1 29.317 46.27 PK 35.9 -35 9.5 37.66 54 -16.33 74 -36.33
2 35.471 49.23 PK 37.9 -37.3 9.5 40.33 54 -13.66 74 -33.66
3 39.417 48.63 PK 37.7 -35.5 -9.5 41.33 54 -12.66 74 -32.66
4 30.661 46.83 PK 36.1 -35.6 -9.5 37.83 54 -16.16 74 -36.16
5 35.463 48.67 PK 37.9 -37.4 9.5 39.66 54 -14.33 74 -34.33
6 39.231 49.2 PK 385 -36.2 9.5 42 54 -12 74 -32

PK - Peak detector
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REPORT NO: 13U16745-1B DATE: FEBRUARY 25, 2014
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8.2. WORST-CASE BELOW 1 GHz

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

HORIZONTAL AND VERTICAL DATA

Radiated Emissions

Frequency Meter Corrected Margin Azimuth Height
AF T477 Amp/Chbl QPk Limit
(dB/m) (dB) (dBuV/m)
(dBuv) (dBuV/m)

(MHz) Reading Reading (dB) (Degs) (cm) Polarity

54.9475 55.1 7 -273 348 40

63.1075 76 -272 40

71905 i 83 -27.1 . 40

181555 u3 -26.2

2258 0.7 -25.9

896.2 219 -22.6

Radiated Emissions with QP

Frequenc Meter AF T477 Amp/Cbl Corrected QPk Limit

y (dB/m) (dB) (dBuV/m)
(MHz) Reading Reading (dB) (Degs)

Margin Azimuth Polarity

(dBuVv) (dBuV/m)

55.0203 32 - nz

64.17

68.4125

74.115

199.9395

895.9885

PK - Peak detector
QP - Quasi-Peak detector
* TST 30915 20 Sep 2013 Rev 9.5 12 Dec 2013
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