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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/ac WLAN + Bluetooth PCI-E Mini Card
MODEL.: BCM94352Z
SERIAL NUMBER: SN145
DATE TESTED: January 5 ~ 7, 2016
May 22 ~ 31, 2013
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E 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.
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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 D02 v01, KDB 662911 D01 v02r01 and
ANSI C63.10-2013.

3. FACILITIES AND ACCREDITATION

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
[ ] Chamber A [ ] Chamber D
X] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F

[ ] Chamber G
[ ] ChamberH

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through H are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-8, respectively.

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 +4.94 dB
Radiated Disturbance, 1 to 6 GHz +3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23dB
Radiated Disturbance, 18 to 26 GHz +5.30 dB
Radiated Disturbance, 26 to 40 GHz +5.23 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 802.11 a/b/g/n/ac WLAN + Bluetooth PCI-E Mini Card.

The radio module is manufactured by Broadcom.

5.2.

The transmitter has a maximum conducted output power as follows:

MAXIMUM OUTPUT POWER

Frequency Range Mode Power, Power, Output Power Output Power
(MHz) Chain 0 Chain 1 (dBm) (mw)
(dBm) (dBm)

5.8 GHz band, 1TX

5745-5825 802.11a Legacy 20.15 N/A 20.15 103.51

5745-5825 802.11n HT20 20.22 N/A 20.22 105.20

5755-5795 802.11n HT40 20.03 N/A 20.03 100.69

5775 802.11ac VHT80 15.13 N/A 15.13 32.58

5.8 GHz band, 2TX

5745-5825 802.11n HT20 CDD 19.98 19.87 22.94 196.59

5755-5795 802.11n HT40 CDD 18.77 18.33 21.57 143.41

5775 802.11ac VHT80 CDD 13.65 13.51 16.59 45.61
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5.3.

MODES

List of test reduction (Non Beam-Forming modes)

LIST OF TEST REDUCTION AND MODES COVERING OTHER

Antenna Port Testing
Band Mode Covered by
5 GHz bands [802.11a Legacy 1TX 802.11n HT20 CDD 2TX
5 GHz bands |802.11a CDD 2TX 802.11n HT20 CDD 2TX
5 GHz bands [802.11n HT20 CDD 1TX 802.11n HT20 CDD 2TX
5 GHz bands |802.11n HT40 1TX 802.11n HT40 CDD 2TX
5 GHz bands |802.11ac VHT80 1TX 802.11ac VHT80 CDD 2TX
Radiated Testing
Band Mode Covered by
5 GHz bands [802.11a Legacy 1TX (Harmonics) 802.11n HT20 CDD 2TX (Harmonics)
5 GHz bands |802.11a CDD 2TX 802.11n HT20 CDD 2TX
5 GHz bands [802.11n HT20 CDD 1TX (Harmonics) 802.11n HT20 CDD 2TX (Harmonics)
5 GHz bands [802.11n HT40 1TX (Harmonics) 802.11n HT40 CDD 2TX (Harmonics)
5 GHz bands [802.11ac VHT80 1TX (Harmonics) 802.11ac VHT80 CDD 2TX (Harmonics)
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5.4. DESCRIPTION OF AVAILABLE ANTENNAS
SetMo.| Antenna Antenna Model Peakgain Peak gain {5150- Peak gain (5250- Peak gain (5470-57 250Hz ) Peak gain {5725
Manufacturer Type (2400 - 2462 MHz} 52500MHz) 53500MHz) {@5580 5850MHz)
@24620Hz @5180MHz @53200HZ (@ET45MHL
802 11bgn
1 Ethertronics WLAN 1000802 38 Nia Nia Wa Wa
Anema
802 11bgn
1 Ethertronics WLAN 1000802 38 Na Nia Wa Wa
Anema
80211 5GHz
2 Ethertronics WLAN 10006153 I¥a 42 45 66 54
nfenne
802.11 3 GHz
2 Ethertronics WLAN 10006152 I¥a 42 a5 66 54
aneme

Note:

This table includes two sets of antennas, first set is identified by number (1) in the first column,
and the second set is identified by number (2) in the first column.

5.5. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Broadcom, rev. 6.30.223.98.

The test utility software used during testing was BCM Internal, rev. 6.30.RC223.98.

5.6. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

The purpose of this C2PC is to upgrade the device described under section 5.1 of this report to
the new rules per KDB 789033 D02 v01.

All data in this report is for operation in the UNII-3 band.
For UNII-1, UNII-2 and UNII-2C bands, we have reviewed the original test report for (report no.
13U15029-2B) and are hereby attesting that all the current technical requirements are still met

and all applicable test procedures remain the same. Therefore, the original test report is still
applicable and no additional testing is done.
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5.7. 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, as provided by the client, were as follows:

For 5.8 GHz Band:

802.11a: 6 Mb/s.

802.11n 20MHz: MCSO0.
802.11n 40MHz: MCSO.
802.11ac VHT80MHz: MCSO0.

Worst-case mode and channel used for 30-1000 MHz radiated and power line conducted
emissions was the mode and channel with the highest output power.

For Radiated Band Edge measurements, preliminary testing showed that the worst case was
horizontal polarization, so final measurements were performed with horizontal polarization only.

For all modes with single chain, chain 0 (connector JO, Main port) was selected per the software
provided by the client.

For antenna port testing, 2TX modes were considered worst case, where testing was performed

at power levels, per transmit chain, greater than or equal to the maximum power in any 1TX
mode.
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5.8.

DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo G560 CB06427441 DoC
AC Adapter Lenovo PA-1650-56L.C 11S360016512740008KCMA DoC
Adapter Board Broadcom BCMONGFF2EC _1 1822863 N/A
1/0 CABLES

AC

UsS 115V

Unshielded

NA

DC

DC

Unshielded

Ferrite at laptop's end

TEST SETUP

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

—
|1
L

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 T No. | Cal Date | Cal Due
Radiated Software UL UL EMC Ver 9.5, June 6, 2015
Conducted Software UL ULEMC Ver 9.5, May 17 2012
Horn Antenna 1-18GHz ETS 3117 136 01/15/15 01/15/16
Horn Antenna 18-26GHz ARA MWH-1826 447 05/12/15 05/12/16
Horn Antenna 26.5- 40GHz ARA MWH-2640/B 90 07/28/15 07/28/16
Preamp 10kHz-1000MHz HP 8447D 10 01/16/15 01/16/16
Preamp 1-8GHz Miteq AMEF-4D-01000800-30-29P (782 10/22/15 10/22/16
Preamp 1-26.5GHz Agilent 84498 404 04/13/15 04/13/16
Amplifier, 26-40GHz Miteq NSP4000-SP2 88 04/07/15 04/07/16
Spectrum Analyzer 3kHz - 44GHz |Agilent N9030A 907 05/15/15 05/15/16
3GHz HPF Micro-Tronics HPM17543 485 01/16/15 01/16/16
5GHz LPF Micro-Tronics LPS17541 482 01/16/15 01/16/16
6GHz HPF Micro-Tronics HPS17542 483 01/16/15 01/16/16
EMI Test Receiver Rohde & Schwarz|ECSI 7 1124 09/30/15 09/30/16
Power Meter Agilent N1911A T1268 06/07/15 06/07/16
Power Sensor Agilent N1921A 1223 06/07/15 02/06/16
LISN for Conducted Emission FCC 50/250-25-2 24 01/16/15 01/16/16
Equipment list from original report 13U15029-2B
Test Equipment List
Description Manufacturer |(Model Asset Cal Date |Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP  |[E4446A C01069 | 12/13/11 | 12/13/13
Spectrum Analyzer, 44 GHz Agilent / HP  |E4446A C00986 | 04/01/13 | 04/01/14
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 1000741 | 07/13/12 | 07/06/13
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 | 08/08/12 | 08/08/13
Peak Power Meter Agilent / HP  |[E4416A C00963 | 12/13/11 [ 12/13/13
Peak / Average Power Sensor Agilent / HP  |[E9327A C00964 | 12/13/11 | 12/13/13
Antenna, Horn, 18 GHz ETS 3117 C01022 | 02/21/13 | 02/21/14
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00946 11/12/12 | 11/12/13
Antenna, Horn, 40 GHz * ARA MWH-2640/B C00981 | 06/14/12 | 06/14/13
Antenna, Horn, 40GHz ARA MWH-2640/B | F00194 | 05/14/13 | 05/14/14
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences [JB1 C00885 | 08/14/12 | 08/14/13
Preamplifier, 1300 MHz Agilent / HP  [8447D C01016 | 01/16/13 [ 01/16/14
Preamplifier, 26.5 GHz Agilent / HP 184498 C01052 | 10/22/12 | 10/22/13
Preamplifier, 40 GHz Miteq NSP4000-SP2 | C00990 | 08/02/11 | 08/02/13
LISN, 30 MHz FCC 50/250-25-2 N02396 | 08/08/12 | 08/08/13
Reject Filter, 5.15-5.35 GHz Micro-Tronics |[BRC13190 N02680 CNR CNR
Reject Filter, 5.47-5.725 GHz Micro-Tronics |[BRC13191 N02678 CNR CNR
Reject Filter, 5.725-5.825 GHz Micro-Tronics [BRC13192 N02676 CNR CNR

* Equipment not used after 6/14/2013
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7. MEASUREMENT METHODS

On Time and Duty Cycle: KDB 789033 D02 v01, Section B.

6 dB Emission BW: KDB 789033 D02 v01, Section C.2.

Conducted Output Power: KDB 789033 D02 v01, Section E.3.b (Method PM-G), and KDB
662911 D01 v02r01.

Power Spectral Density: KDB 789033 D02 v01, Section F, and KDB 662911 D01 v02r01.

Unwanted emissions in restricted bands: KDB 789033 D02 v01, Sections G.2, G.3, G.4, G.5,
and G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v01, Sections G.2, G.3, G.4,
and G.5.

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

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)
5GHz Band
802.11a 1TX 2.064 2.082 0.991 99.14% 0.00 0.010
802.11n HT20 CDD 2TX 1.920 1.938 0.991 99.07% 0.00 0.010
802.11n HT40 CDD 2TX 0.942 0.960 0.981 98.13% 0.00 0.010
802.11ac VHT80 CDD 2TX | 0.460 0.477 0.964 96.44% 0.16 2.174
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REPORT NO: 15U22567-E1V3
FCC ID: QDS-BRCM1076

DATE: JANUARY 20, 2016

DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

BE Keysight Spectrum Analyzer - Swept SA

o ld )

s | RF [soQ bc | | | SENSE:INT] | ALIGN AUTO

[02:27:12 PMJan 07,2016

Avg Type: Log-Pwr

PNO: Fast —» 1rig: FreeRun
IFGain:Low Atten: 6 dB

T:AEEF 3456

Frequency

DEF‘P

Ref -10.00 dBm

Auto Tune|

10 dBidiv
Log

200

=300
-0

~H

-50.0

-60.0

Center Freq|
6.745000000 GHz|

StartFreq|
5.745000000 GHz

-ra
800

-a00
-100

Center 5.745000000 GHz
Res BW 8 MHz

Tike] MODE T 501
t (A
t

t (A)

#VBW 50 MHz

2.064 ms (A)
447.0 us
2.082 ms (A)

S,oom~NaGR

=
@
2]

DUTY CYCLE 802.11n HT20 CDD MODE

Span 0 Hz

Sweep 3.000 ms (1001 pts)

Stop Freq|
5.745000000 GHz|

CF Step
8.000000 MHZ|

[Auto Man

Freq Offset|
0 Hz|

BX Keysight Spectrum Analyzer - Swept SA

= 5

[ RF [soQ bc | | | SENSE:INT] | ALIGN AUTO

[03:05:59 PMJan 06, 2016

Avg Type: Log-Pwr

PNO: Fast —» 1rig: FreeRun
IFGain:Low Atten: 10 dB

TRAGE” 3456

Frequency

oET|P

Ref 0.00 dBm

Auto Tune|

10 dBidiv
Log

-ioa

200
=300

-40.0

-50.0

Center Freq|
5.745000000 GHz|

StartFreq|
5.745000000 GHz

600
-

-B0.0
-a00

Center 5.745000000 GHz
Res BW 8 MHz

T WODE T 5C1]
t (A
t

t (A)

#VBW 50 MHz

1.920 ms (A)
771.0us
1.938 ms (A)

.50 dBm
-0.06 dB

,ovm~NaG R

=
@
]
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Span 0 Hz

Sweep 3.000 ms (1001 pts)

Stop Freq|
5.745000000 GHz|

CF Step
8.000000 MHz|

[Auto Man

Freq Offset|
0 Hz|
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DATE: JANUARY 20, 2016

DUTY CYCLE 802.11n HT40 CDD MODE

BN Keysight Spectrum Analyzer - Swept SA

[E=N I =

| RF [s0Q bc | |

| SENSE:INT] | ALIGN AUTO

[02:09:47 PM Jan 06, 2016

Avg Type: Log-Pwr

PNO- Fast —»— Trig: Free Run

IFGain:Low

Atten: 10 dB

TRAGE”

3456

Frequency

A WY
DEF‘P

10 dBidiv___ Ref 0.00 dBm
Log

Auto Tune|

-oao

200

Center Freq|

-30.0

5.755000000 GHz|

-40.0 bt
500

StartFreq

&0.0

5.755000000 GHz

Balli]

-80.0

-90.0

StopFreq|
5.755000000 GHz

Center 5.755000000 GHz
Res BW 8 MHz

942.0 us (A)
270.0us
960.0 us (A)

#VBW 50 MHz

4312 dBm
124dB

DUTY CYCLE 802.11ac HT80 CDD MODE

Span 0 Hz
Sweep 2.000 ms (1001 pts)

CF Step
8.000000 MHz

JAuto Man

Freq Offset
0 HZ|

BE Keysight Spectrum Analyzer - Swept SA

= =

| SENSE:INT] | ALIGN AUTO

[03:14:20 PM Jan 06, 2016

1] RF [s00 bc | I

Avg Type: Log-Pwr

PNO: Fast —»— 1rig: Free Run

IFGain:Low

Atten: 10 dB

TRACE[1]23456

Frequency

T
oerlp

10 dBidiv__ Ref 0.00 dBm
Log

Auto Tune|

-10.0

-200

-300

-00

500

0.0

Center Freq
5.775000000 GHz

StartFreq
6.775000000 GHz|

-na

Rulli]

800

Center 5.775000000 GHz
Res BW 8 MHz

t (A
t

t (a)

460.0 us (A)
2840 us
477.0 us (4)

#VBW 50 MHz

FUNCTION WIDTH
-2.93dB
-44.34 dBm
-0.68dB
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Span 0 Hz

Sweep 1.000 ms (1001 pts)

Stop Freq|
6.775000000 GHz|

CF Step
8.000000 MHz|

JAuto Man

Freq Offset
0 Hz|
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

8.2 802.11a SISO MODE IN THE 5.8 GHz BAND

8.2.1. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

This is SISO mode, AG is the highest (worst-case) = 5.4 dBi
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REPORT NO: 15U22567-E1V3
FCC ID: QDS-BRCM1076

DATE: JANUARY 20, 2016

RESULTS

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 5.40 30.00
153 5765 5.40 30.00
High 5825 5.40 30.00
Output Power Results
Channel | Frequency | Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 19.03 19.03 30.00 -10.97
153 5765 20.11 20.11 30.00 -9.89
High 5825 20.15 20.15 30.00 -9.85

Note 1: the power readings above were measured with gated method, and the measurement
was taken only during the ON time. No duty cycle correction was necessary.

Note 2: Mid channel was not tested as it was considered covered by testing 11n HT20 2Tx

(CDD).
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

8.3. 802.11n HT20 CDD SISO MODE IN THE 5.8 GHz BAND

8.3.1. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

This is SISO mode, AG is the highest (worst-case) = 5.4 dBi
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REPORT NO: 15U22567-E1V3
FCC ID: QDS-BRCM1076

DATE: JANUARY 20, 2016

RESULTS

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 5.40 30.00
High 5825 5.40 30.00
Output Power Results
Channel | Frequency | Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 17.53 17.53 30.00 -12.47
High 5825 20.22 20.22 30.00 -9.78

Note 1: the power readings above were measured with gated method, and the measurement
was taken only during the ON time. No duty cycle correction was necessary.

Note 2: Mid channel was not tested as it was considered covered by testing 11n HT20 2Tx
(CDD).
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

8.4. 802.11n HT20 CDD 2Tx MODE IN THE 5.8 GHz BAND
8.4.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS

Channel|Frequency| 6 dBBW | 6 dB BW |Minimum
Chain 0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Low 5745 17.355 17.628 0.5
Mid 5785 17.472 17.615 0.5
High 5825 17.667 17.381 0.5
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH
- Agilent 10:25:52 May 23, 2013 R T [Freg/Channel

& Mkrl 17 355 MHz

Center Freg
Ref 20 dB Atten 20 dB 0.28 dB
ek [ en 574500000 GHz

Start Freg
5.73200000 GHz
Stop Freg
5.75800000 GHz

CF Step
2.60000000 MHz
At Ma

Freq Offset
0.00000000 Hz
Signal Track
Swp On Off
Center 5.745 000 GHz Span 26 MHz
#Res BYW 100 kHz #WBW 300 kHz Sweep 2.533 ms (2001 pis) |

6 dB BANDWIDTH Chain 0 MID CH

- Agilent 10:34:07 May 23, 2013 R T |Freg/Channel

& Mkrl 17472 MHz
Ref 20 dBm Atten 20 dB 0.64 dB Center Freq
#Peak 578500000 GHz
Start Freq
£.77200000 GHz
Stop Freq
£.79800000 GHz

CF Step
260000000 MHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On Off

Center 5.785 000 GHz Span 26 MHz ‘
#Res BYW 100 kHz #VBW 300 kHz  Sweep 2.533 ms (2001 pts)
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

6 dB BANDWIDTH Chain 0 HIGH CH

e Agilent 10:36:49 May 23, 2013 R T FreqiChannel
& Mkrl 17667 MHz

Ref 20 dBm Atten 20 dB -0.26 dB Center Freq

#Peak £.82600000 GHz

-

Log
10 e Start Freq
dB/ < -. 5.81200000 GHz
Offst
11.5
dB Stop Freq
DI 5.83800000 GHz

2.3

dBm CF Step
2 0000000 hHz

i PAvy Auto Ian)

V1 52 Freq Offset

53 FC 0.00000000 Hz

AA

i) )

FTun Signal Track

Swp On Off

Center 5.825 000 GHz Span 26 MHz ‘
#Res BYW 100 kHz #VBW 300 kHz Sweep 2.533 ms {2001 pts)

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH
e Agilent 10:28:01 May 23, 2013 FE T Freg/Channel
A MEr1 17628 MHz

Ref20 dBm Atten 20 dB 005 dB Center Freq
ek 574500000 GHz

Start Freq
573200000 GHz

Stop Freq
575800000 GHz

CF Step
260000000 MHz
Auto il

Freq Offset
0.00000000 Hz

=]
Signal Track
Swp On Off
Center 5.745 000 GHz Span 26 MHz |
#Res BW 100 kHz #WBW 300 kHz Sweep 2.533 ms (2001 pts)
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6 dB BANDWIDTH Chain 1 MID CH
W Agilenf 10:31:29 May 23, 2013 R T [FregiChannel

A Mkl 17.615 MHz

Ref 20 dBm Atten 20 dB 0.35 dB Center Freq
#Peak £.78500000 GHz

Log
10 Start Freqg
dB/ | it 577200000 GHz
Offst
1.5
dB b Stop Freq
DI 5.79800000 GHz

4.1
dBm CF Step

2.60000000 MHz
P Avy Auto T

V1 52 Freq Offset
53 FC 0.00000000 Hz
AA

= (f): .
FTun Signal Track
On Off

Swp

Center 5.785 000 GHz Span 26 MHz ‘
#R.es BYW 100 kHz #VBW 300 kHz Sweep 2.533 ms (2001 p1s)

6 dB BANDWIDTH Chain 1 HIGH CH

i Agilent 10:39:27 May 23, 2013 R T |Frea/Channel

& Mkl 17.381 MHz
Ref 20 dBm Atten 20 dB -0.56 dB Center Freq
#Peak 5.52500000 GHz
Start Freq
£.51200000 GHz
Stop Freq
£.53600000 GHz

CF Step
2.B0000000 MHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On Off

Center 5.825 000 GHz Span 26 MHz ‘
#Res BYW 100 kHz #VBW 300 kHz ~ Sweep 2.533 ms (2001 pts)
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FCC ID: QDS-BRCM1076

8.4.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain, 5.4 dBi
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DATE: JANUARY 20, 2016

RESULTS

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 5.40 30.00
153 5765 5.40 30.00
Mid 5785 5.40 30.00
High 5825 5.40 30.00
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 5745 15.62 15.74 18.69 30.00 -11.31
153 5765 19.83 19.86 22.86 30.00 -7.14
Mid 5785 19.98 19.87 22.94 30.00 -7.06
High 5825 19.02 18.66 21.85 30.00 -8.15

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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8.4.3. Maximum Power Spectral Density (PSD)

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

The TX chains are correlated and the antenna gain is the same for each chain. The directional
gain is:

Antenna | 10 * Log (2 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)
5.40 3.01 8.41
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RESULTS

Antenna Gain and Limits

Channel | Frequency | Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 8.41 27.59
Mid 5785 8.41 27.59
High 5825 8.41 27.59
| Duty Cycle CF (dB)] 0.00 [Included in Calculations of Corr'd PSD |
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 5.241 5.134 8.198 27.59 -19.39
Mid 5785 5.764 5.374 8.584 27.59 -19.01
High 5825 5.791 5.396 8.608 27.59 -18.98
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PSD, Chain 0

PSD, Chain 0 LOW CH

BE Keysight Spectrum Analyzer - Swept SA =]
¥ RLU | RF [s0e bc | | | SENSE:INT] | ALIGN AUTO  [03:13:21 AMJan 08, 2016
‘ #Avg Type: RMS TRA Frequency

PNO: Fast 50 1rig: FreeRun Avg[Hold:>100/100 AR
IFGain:Low #Atten: 26 dB

Auto Tune|
Ref Offset 11.6 dB
F_%é‘B"‘“’ Ref 25.00 dBm

Center Freq
5.745000000 GHz

StartFreq
5.720000000 GHz|

StopFreq
5.770000000 GHz

CF Step
5.000000 MHZz
Auto Man

FreqOffset
0 Hz|

Center 5.74500 GHz Span 50.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* #Sweep 20.00 ms (1001 pts)

MSG STATUS |

PSD, Chain 0 MID CH

BN Keysight Spectrum Analyzer - Swept SA P e o
X RL [ P [soa bc | [ [ SENSENT] | ALIGN AUTO __[03:10:58 AMJan 08, 2016
‘ #Avg Type: RMS TRAGE[1| - 356 Frequency

PNO:Fast (0 1rig: FreeRun Avg[Hold:>100/100 TYPE|A vy
IFGain:Low #Atten: 26 dB DET|A

Auto Tune|

Ref Offset 11.6 dB

1Lo diidiv  Ref 25.00 dBm
og

Center Freq
150 5.785000000 GHz

StartFreq|
5.760000000 GHz

StopFreq|
5.810000000 GHz

CF Step
5.000000 MHz
Auto Man

FreqOffset|
0 Hz|

Center 5.78500 GHz Span 50.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* #Sweep 20.00 ms (1001 pts)

MSG STATUS |
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PSD, Chain 0 HIGH CH

B Keysight Spectrum Analyzer - Swept SA =
M RU | RF [s0@ bc | | | SENSE:INT| | ALIGN AUTO  [03:12:37 AMJan 08, 2016
#Avg Type: RMS TRACE 56 Frequency

PNO:Fast 5O Trig: FreeRun Avg|Hold:>100100
IFGain:Low #Atten: 26 dB

Auto Tune|

Ref Offset11.6 dB
‘IL%gdBldiv Ref 25.00 dBm

Center Freq|
5.825000000 GHz|

StartFreq
5.800000000 GHz|

StopFreq|
5.850000000 GHz|

CF Step
5.000000 MHz
Auto Man

Freq Offset
0 Hz|

Center 5.82500 GHz Span 50.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* #Sweep 20.00 ms (1001 pts)

MSG STATUS|

PSD, Chain 1

PSD, Chain 1 LOW CH

Keysight Spectrum Analyzer - Swept SA = || ||
eysight Spe lyzs Pt
i RU | RF [soe pc | | | SENSE:INT] | ALIGN AUTO [02:59:39 AMJan 08, 2016
| #Avg Type: RMS TRAGE 5 Frequency
PNO: Fast ) Trig: Free Run Avg|Hold:>100/100 TYPE|A +
IFGain:Low #Atten: 26 dB DET|A

Auto Tune|
Ref Offset 11.6 dB
‘IngdBldiv Ref 25.00 dBm

Center Freq|
5.745000000 GHz|

StartFreq
5.720000000 GHz|

Stop Freq|
5.770000000 GHz|

CF Step
5.000000 MHz
Auto Man

Freq Offset
0 Hz|

Center 5.74500 GHz Span 50.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* #Sweep 20.00 ms (1001 pts)

MSG STATUS|
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DATE: JANUARY 20, 2016

PSD, Chain 1 MID CH

BE Keysight Spectrum Analyzer - Swept SA

o ]le ]

RF [s0e bc |

SENSE:INT] | ALIGN AUTO [ 03:06:20 AM Jan 08, 2016

Rl |
B

‘7“ Trig: Free Run
G

#Avg Type: RMS TRACE|

Frequency

PNO: Fast
IFGain:Low

Ref Offset 11.6 dB
Ref 25.00 dBm

Avg|Hold:>100/100
#Atten: 26 dB

Auto Tune|

10 dBidiv
Log

Center 5.78500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 50.00 MHz
#Sweep 20.00 ms (1001 pts)

STATUS|

Center Freq
5.785000000 GHz

StartFreq|
5.760000000 GHz

StopFreq|
5810000000 GHz

CF Step
5.000000 MHZ|

Auto Man

FreqOffset
0 Hz|

PSD, Chain 1 HIGH CH

B Keysight Spectrum Analyzer - Swept SA

B

| SENSEINT] | ALIGN AUTO  [03:14:51 AMJan 08, 2016

M RU I RF [s00 pc |

PNO: Fast (

IFGain:Low

Ref Offset11.6 dB
Ref 25.00 dBm

#Avg Type: RMS TRACE| 56

Frequency

7_“ Trig: Free Run
#Atten: 26 dB

AvglHold:»1001100

Auto Tune|

10 dBidiv
Log

Center Freq|
5.825000000 GHz|

StartFreq
5.800000000 GHz|

Stop Freq|
5.850000000 GHz|

CF Step
5.000000 MHz|

Auto Man

Freq Offset
0 H|

Center 5.82500 GHz
#Res BW 510 kHz

MSG

#V/BW 1.5 MHz*

Span 50.00 MHz
#Sweep 20.00 ms (1001 pts)

STATUS|
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

8.5. 802.11n HT40 SISO MODE IN THE 5.8 GHz BAND

8.5.1. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

This is SISO mode, AG is the highest (worst-case) = 5.4 dBi
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REPORT NO: 15U22567-E1V3

FCC ID: QDS-BRCM1076

DATE: JANUARY 20, 2016

RESULTS

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Low 5755 5.40 30.00
High 5795 5.40 30.00
Output Power Results
Channel | Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5755 16.35 16.35 30.00 -13.65
High 5795 20.03 20.03 30.00 -9.97

Note: the power readings above were measured with gated method, and the measurement was

taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 15U22567-E1V3
FCC ID: QDS-BRCM1076

DATE: JANUARY 20, 2016

8.6.

802.11n HT40 CDD 2Tx MODE IN THE 5.8 GHz BAND

8.6.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS
Channel|Frequency| 6 dBBW | 6 dB BW |Minimum
Chain0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Low 5755 36.210 36.480 0.5
High 5795 36.547 36.245 0.5
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH

s Agilent 13:13:26 May 22, 2013 R T [Freg/Channel

& Mkl 35.21 MHz Center F

) enter Freg

Ref 20 dBm #Atten 20 dB 0.92 d8 5.75500000 GHz
#Peak

Start Freq

572750000 GHz

Stop Freq

578250000 GHz

CF Step
5.60000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Center 5.755 000 0 GHz Span 55 MHz ‘
#Res BW 100 kHz #WVBW 300 kHz Sweep 5.28 ms (601 pts)

6 dB BANDWIDTH Chain 0 HIGH CH
we Agilent 13:18:52 May 22, 2013 BT |Fre§fChanneI I

A Mikrl 36,547 5 MHz Conter F

enter Freg

Ref 20 dBm #Atten 20 dB 03348 | - 7asn0o0 Gz
#Peak

Start Freq

576750000 GHz

Stop Freqg

582250000 GHz

CF Step
5.50000000 tMHz
Auta tlan)

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.795 00 GHz Span 53 MHz ‘
#Res BW 100 kHz #VBW 300 kHz  Sweep 5.333 ms (2001 pts)
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REPORT NO: 15U22567-E1V3
FCC ID: QDS-BRCM1076

DATE: JANUARY 20, 2016

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH

we Agilent 13:11:28

May 22, 2013

R T

Frag/Channel

Ref 20 dBm

whtten 20 dB

A Mkrl 36.45 MHz
0.31 dB

#Peak

Center Freq
575500000 GHz
Start Freq
572750000 GHz
Stop Freq
578250000 GHz

CF Step
5.60000000 hHz
At hdan|

Swp

#Res BW 100 kHz

Center 5.755 000 0 GHz

#VBW 300 kHz

Span 55 MHz
Sweep 5.28 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

6 dB BANDWIDTH Chain 1 HIGH CH

e Agilent 13:22:00

May 22, 2013

R T

Freg/Channel

Ref 20 dBm

whtten 20 dB

A Wkl 362450 MHz
0.30 dB

#FPeak
Log

10
dB/

Offst
115

Stop Freq
582250000 GHz

Center Freq
£.79500000 GHz
Start Freq
576750000 GHz

CF Step
£.50000000 hHz
Auto hdan|

Center 5.795 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 55 MHz
Sweep 5.333 ms 2001 pis)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

8.6.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain, 5.4 dBi
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REPORT NO: 15U22567-E1V3
FCC ID: QDS-BRCM1076

DATE:

JANUARY 20, 2016

RESULTS

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Low 5755 5.40 30.00
High 5795 5.40 30.00
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 5755 14.39 14.18 17.30 30.00 -12.70
High 5795 18.77 18.33 21.57 30.00 -8.43

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

8.6.3. Maximum Power Spectral Density (PSD)

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

The TX chains are correlated and the antenna gain is the same for each chain. The directional
gain is:

Antenna | 10 * Log (2 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)
5.40 3.01 8.41
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REPORT NO: 15U22567-E1V3

DATE: JANUARY 20, 2016

FCC ID: QDS-BRCM1076

RESULTS
Antenna Gain and Limit
Channel | Frequency | Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5755 8.41 27.59
High 5795 8.41 27.59
| Duty Cycle CF (dB)] 0.00 [Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 2.984 2.743 5.875 27.59 -21.71
High 5795 2.959 3.194 6.088 27.59 -21.50
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

PSD, Chain 0

PSD, Chain 0 LOW CH

BE Keysight Spectrum Analyzer - Swept SA =]
¥ RLU | RF [s0e bc | | | SENSE:INT] | ALIGN AUTO  [04:17:15 AMJan 08, 2016
‘ #Avg Type: RMS TRA Frequency

PNO: Fast 50 1rig: FreeRun Avg[Hold:>100/100 AR
IFGain:Low #Atten: 26 dB

Auto Tune|
Ref Offset 11.6 dB
F_%é‘B"‘“’ Ref 25.00 dBm

Center Freq
5.755000000 GHz

StartFreq
5.705000000 GHz|

StopFreq
5.805000000 GHz

CF Step
10.000000 MHz|
Auto Man

FreqOffset
0 Hz|

Center 5.75500 GHz Span 100.0 MHz
#Res BW 510 kHz VBW 1.5 MHz* #Sweep 20.00 ms (1001 pts)

MSG STATUS |

PSD, Chain 0 HIGH CH

B Keysight Spectrum Analyzer - Swept SA e )
B RU | RF [s0Q bDC | | [ sENSE:INT] | ALIGN AUTO  [04:20:55 AMJan 08, 2016
| #Avg Type: RMS TRACE < Frequency

PNO:Fast o3 Trig: FreeRun Avg|Hold:>1001100 +
IFGain:Low #Atten: 26 dB

Auto Tune|
Ref Offset 11.6 dB
E%gsldiv Ref 25.00 dBm

Center Freq|
5.795000000 GHz|

StartFreq
6.745000000 GHz|

Stop Freq|
5.845000000 GHz|

CF Step
10.000000 MHz|
Auto Man

Freq Offset
0 H|

Center 5.79500 GHz Span 100.0 MHz
#Res BW 510 kHz VBW 1.5 MHz* #Sweep 20.00 ms (1001 pts)

MSG STATUS|
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

PSD, Chain 1

PSD, Chain 1 LOW CH

BE Keysight Spectrum Analyzer - Swept SA =]
¥ RLU | RF [s0e bc | | | SENSE:INT] | ALIGN AUTO  [03:18:13 AMJan 08, 2016
‘ #Avg Type: RMS TRA Frequency

PNO: Fast 50 1rig: FreeRun Avg[Hold:>100/100 AR
IFGain:Low #Atten: 26 dB

Auto Tune|
Ref Offset 11.6 dB
F_%é‘B"‘“’ Ref 25.00 dBm

Center Freq
5.755000000 GHz

StartFreq
5.705000000 GHz|

StopFreq
5.805000000 GHz

CF Step
10.000000 MHz|
Auto Man

FreqOffset
0 Hz|

Center 5.75500 GHz Span 100.0 MHz
#Res BW 510 kHz #VBW 1.5 MHz* #Sweep 20.00 ms (1001 pts)

MSG STATUS |

PSD, Chain 1 HIGH CH

B Keysight Spectrum Analyzer - Swept SA e )
B RU | RF [s0Q bDC | | [ sENSE:INT] | ALIGN AUTO  [04:21:51 AMJan 08, 2016
| #Avg Type: RMS TRACE < Frequency

PNO:Fast o3 Trig: FreeRun Avg|Hold:>1001100 +
IFGain:Low #Atten: 26 dB

Auto Tune|
Ref Offset 11.6 dB
E%gsldiv Ref 25.00 dBm

Center Freq|
5.795000000 GHz|

StartFreq
6.745000000 GHz|

Stop Freq|
5.845000000 GHz|

CF Step
10.000000 MHz|
Auto Man

Freq Offset
0 H|

Center 5.79500 GHz Span 100.0 MHz
#Res BW 510 kHz VBW 1.5 MHz* #Sweep 20.00 ms (1001 pts)

MSG STATUS|
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

8.7. 802.11ac HT80 SISO MODE IN THE 5.8 GHz BAND

8.7.1. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

This is SISO mode, AG is the highest (worst-case) = 5.4 dBi
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REPORT NO: 15U22567-E1V3
FCC ID: QDS-BRCM1076

DATE: JANUARY 20, 2016

RESULTS

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Mid 5775 5.40 30.00
Output Power Results
Channel | Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Mid 5775 15.13 15.13 30.00 -14.87

Note: the power readings above were measured with gated method, and the measurement was

taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 15U22567-E1V3
FCC ID: QDS-BRCM1076

DATE: JANUARY 20, 2016

8.8.

802.11n HT80 CDD 2Tx MODE IN THE 5.8 GHz BAND

8.8.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS
Channel|Frequency| 6 dB BW | 6 dB BW |[Minimum
Chain 0 [ Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Mid 5775 75.555 75.613 0.5
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 MID CH

s Agilent 09:34:26 May 30, 2013 R T [Freg/Channel

& Mkl 75,555 0 MHz
Ref 20 dBm Atten 20 dB 0.04 dB Center Freq
#Peak 577500000 GHz
Start Freq
571750000 GHz
Stop Freq
£.83250000 GHz

dBm CF Step

11.5000000 MHz
HPAvy Auto Ilan)

V1 $2 Freq Offset
83 FC 0.00000000 Hz
AA

() .
FTun Signal Track
Swp On Off

Center 5.775 000 D GHz Span 115 MHz ‘
#Res BYW 100 kHz #WBW 300 kHz #Sweep 100 ms (2001 pts)

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 MID CH

5 Agilent 09:31:52 May 30, 2013 R_T |Freg/Channel

& Mkrl 75.612 8 WHz
Ref 20 dBm Atten 20 dB -0.88 dB Center Freq
#Peak £.77500000 GHz
Start Freq
571750000 GHz
Stop Freq
£.83250000 GHz

CF Step
116000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Center 5.775 000 0 GHz Span 115 MHz ‘
#Res BYW 100 kHz #WBW 300 kHz #Sweep 100 ms 2001 pts)
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

8.8.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain, 5.4 dBi
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REPORT NO: 15U22567-E1V3
FCC ID: QDS-BRCM1076

DATE:

JANUARY 20, 2016

RESULTS

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Low 5775 5.40 30.00
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 5775 13.65 13.51 16.59 30.00 -13.41

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

8.8.3. Maximum Power Spectral Density (PSD)

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

The TX chains are correlated and the antenna gain is the same for each chain. The directional
gain is:

Antenna | 10 * Log (2 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)
5.40 3.01 8.41
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REPORT NO: 15U22567-E1V3

FCC ID: QD

S-BRCM1076

DATE: JANUARY 20, 2016

RESULTS

Antenna Gain and Limit

Channel | Frequency | Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Mid 5755 8.41 27.59
| Duty Cycle CF (dB)] 0.16 [Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5755 -0.157 -0.341 2.922 27.59 -24.67
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

PSD, Chain 0

PSD, Chain 0 MID CH

BE Keysight Spectrum Analyzer - Swept SA =]
¥ RLU | RF [s0e bc | | | SENSE:INT] | ALIGN AUTO [ 04:24:56 AMJan 08, 2016
‘ #Avg Type: RMS TRA Frequency

PNO: Fast 50 1rig: FreeRun Avg[Hold:>100/100 AR
IFGain:Low #Atten: 26 dB

Auto Tune|

Ref Offset 11.6 dB
E%gBldiv Ref 25.00 dBm

Center Freq
5.775000000 GHz

StartFreq
5.675000000 GHz|

StopFreq
5.875000000 GHz

CF Step
20.000000 MHZ|
Auto Man

FreqOffset
0 Hz|

Center 5.7750 GHz Span 200.0 MHz
#Res BW 510 kHz VBW 1.5 MHz* #Sweep 20.00 ms (1001 pts)

MSG STATUS |

PSD, Chain 1

PSD, Chain 1 MID CH

B Keysight Spectrum Analyzer - Swept SA ==
X RL | RF [s00 bC | | | SENSE:INT] | ALIGN AUTO  [04:24:00 AMJan 08, 2016
| #Avg Type: RMS TRACE Frequency

PNO: Fast 0 1rig: FreeRun Avg|Hold:>100/100 A
IFGain:Low #Atten: 26 dB

Auto Tune|
Ref Offset 11.6 dB
E%gBldiv Ref 25.00 dBm

Center Freq|
5.775000000 GHz

StartFreq
5.675000000 GHz|

Stop Freq|
5.875000000 GHz|

CF Step
20.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 5.7750 GHz Span 200.0 MHz
#Res BW 510 kHz VBW 1.5 MHz* #Sweep 20.00 ms (1001 pts)

MSG STATUS |
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REPORT NO: 15U22567-E1V3

FCC ID: QDS-BRCM1076

DATE: JANUARY 20, 2016

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS
FCC §15.205 and §15.209
Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150 cm for above 1GHz. 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.

Reference to KDB 789033 UNII part G) 6) c) Method AD:

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and add duty cycle factor to the reading offset 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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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

9.2. TX ABOVE 1 GHz 802.11a MODE SISO IN THE 5.8 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZONTAL

UL Fremont

Trace Markers

Marker Frequency Meter Det AFT345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
2 5.713 20.55 Pk 35 7.3 0 62.85 - - 74 -11.15 290 133 H
1 5.715 17.77 Pk 35 73 0 60.07 - - 74 -13.93 290 133 H
5 5.715 5.82 RMS 35 73 0 48.12 54 -5.88 - - 290 133 H
6 5.715 5.95 RMS 35 7.3 0 48.25 54 -5.75 - - 290 133 H
3 5.725 33.51 Pk 35 7.4 0 75.91 - - 78.2 -2.29 290 133 H
4 5.725 35.01 Pk 35 7.4 0 77.41 - - 78.2 -79 290 133 H

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

RESTRICTED BANDEDGE (CHANNEL 153)

UL Frement,5m C

CHANNEL 153 RESTRICTED, HORIZONTAL

Trace Markers

Marker Frequency Meter Det AFT345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
6 5.638 6.19 RMS 34.8 73 0 48.29 54 -5.71 - - 293 127 H
2 5.644 18.62 Pk 34.8 73 0 60.72 - - 74 -13.28 293 127 H
1 5.715 13.91 Pk 35 73 0 56.21 - - 74 -17.79 293 127 H
5 5.715 4.53 RMS 35 73 0 46.83 54 -7.17 - - 293 127 H
4 5.723 18.39 Pk 35 7.4 0 60.79 - - 78.2 -17.41 293 127 H
3 5.725 15.7 Pk 35 7.4 0 58.1 - - 78.2 -20.1 293 127 H

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, HORIZONTAL

UL Fremont

Trace Markers

Marker Frequency Meter Det AFT345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
3 5.85 27.94 Pk 35.4 7.5 0 70.84 - - 78.2 -7.36 271 187 H
4 5.851 29.79 Pk 354 7.5 0 72.69 - - 78.2 -5.51 271 187 H
1 5.86 17.18 Pk 354 7.5 0 60.08 - - 74 -13.92 271 187 H
5 5.86 5.52 RMS 35.4 7.5 0 48.42 54 -5.58 - 271 187 H
2 5.861 19.96 Pk 35.4 7.5 0 62.86 - - 74 -11.14 271 187 H
6 5.987 6.8 RMS 35.6 7.5 0 49.9 54 -4.1 - - 271 187 H

Pk - Peak detector

Page 58 of 98

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: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

9.3. TX ABOVE 1 GHz 802.11n HT20 MODE 1Tx IN THE 5.8 GHz
BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZONTAL

Trace Markers

Marker Frequency Meter Det AFT345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
2 5.714 18.93 Pk 35 73 0 61.23 - - 74 -12.77 290 131 H
6 5.714 5.26 RMS 35 73 0 47.56 54 -6.44 - - 290 131 H
1 5.715 16.19 Pk 35 7.3 0 58.49 - - 74 -15.51 290 131 H
5 5.715 4.81 RMS 35 7.3 0 47.11 54 -6.89 - - 290 131 H
4 5.724 35.34 Pk 35 7.4 0 77.74 - - 78.2 -.46 290 131 H
3 5.725 33.17 Pk 35 7.4 0 75.57 - - 78.2 -2.63 290 131 H

Pk - Peak detector

RMS - RMS detection
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

UL Fremon
125

HIGH CHANNEL BANDEDGE, HORIZONTAL

Trace Markers

Marker Frequency Meter Det AFT345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
3 5.85 30.44 Pk 35.4 7.5 0 73.34 - - 78.2 -4.86 281 212 H
4 5.85 32.64 Pk 354 7.5 0 75.54 - - 78.2 -2.66 281 212 H
1 5.86 20.23 Pk 354 7.5 0 63.13 - - 74 -10.87 281 212 H
5 5.86 5.68 RMS 35.4 7.5 0 48.58 54 -5.42 - - 281 212 H
2 5.861 26.16 Pk 35.4 7.5 0 69.06 - - 74 -4.94 281 212 H
6 5.986 6.83 RMS 35.6 7.5 0 49.93 54 -4.07 - - 281 212 H

Pk - Peak detector
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

9.4. TX ABOVE 1 GHz 802.11n HT20 MODE 2Tx IN THE 5.8 GHz
BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZONTAL

1 oL Fremont

Trace Markers

Marker Frequency Meter Det AFT345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 5.715 17.86 Pk 35 73 0 60.16 - - 74 -13.84 107 196 H
2 5.715 20.9 Pk 35 73 0 63.2 - - 74 -10.8 107 196 H
5 5.715 6.69 RMS 35 7.3 0 48.99 54 -5.01 - - 107 196 H
6 5.715 7.08 RMS 35 7.3 0 49.38 54 -4.62 - - 107 196 H
4 5.724 35.59 Pk 35 7.4 0 77.99 - - 78.2 -21 107 196 H
3 5.725 30.52 Pk 35 7.4 0 72.92 - - 78.2 -5.28 107 196 H

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

RESTRICTED BANDEDGE (CHANNEL 153)

UL Fremont

CHANNEL 153 RESTRICTED, HORIZONTAL

Trace Markers

Marker Frequency Meter Det AFT345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
2 5.647 19.55 Pk 34.8 73 0 61.65 - - 74 -12.35 112 190 H
6 5.647 7.9 RMS 34.8 73 0 50 54 -4 - - 112 190 H
1 5.715 16.08 Pk 35 73 0 58.38 - - 74 -15.62 112 190 H
5 5.715 5.53 RMS 35 73 0 47.83 54 -6.17 - - 112 190 H
4 5.723 20.82 Pk 35 7.4 0 63.22 - - 78.2 -14.98 112 190 H
3 5.725 20.13 Pk 35 7.4 0 62.53 - - 78.2 -15.67 112 190 H

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

AUTHORIZED BANDEDGE (MID CHANNEL)

MID CHANNEL BANDEDGE, HORIZONTAL

UL Fremont

Trace Markers

Marker Frequency Meter Det AFT345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
3 5.85 15.14 Pk 35.4 7.5 0 58.04 - - 78.2 -20.16 103 221 H
4 5.852 17.41 Pk 354 7.5 0 60.31 - - 78.2 -17.89 103 221 H
1 5.86 16.18 Pk 354 7.5 0 59.08 - - 74 -14.92 103 221 H
5 5.86 4.9 RMS 35.4 7.5 0 47.8 54 -6.2 - 103 221 H
2 5.944 20.83 Pk 35.6 7.5 0 63.93 - - 74 -10.07 103 221 H
6 5.944 9.66 RMS 35.6 7.5 0 52.76 54 -1.24 - - 103 221 H

Pk - Peak detector
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, HORIZONTAL

UL Fremont

A MWW\‘

Trace Markers

Marker Frequency Meter Det AFT345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
3 5.85 34.78 Pk 35.4 7.5 0 77.68 - - 78.2 -.52 77 103 H
4 5.85 34.03 Pk 354 7.5 0 76.93 - - 78.2 -1.27 77 103 H
1 5.86 22.01 Pk 354 7.5 0 64.91 - - 74 -9.09 77 103 H
5 5.86 8.57 RMS 35.4 7.5 0 51.47 54 -2.53 - - 77 103 H
6 5.86 8.76 RMS 35.4 7.5 0 51.66 54 -2.34 - - 77 103 H
2 5.861 25.23 Pk 35.4 7.5 0 68.13 - - 74 -5.87 77 103 H

Pk - Peak detector
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

LOW CHANNEL HORIZONTAL PLOT

IWKUL Fremant,5m Chomber B 6 Jan 2816 g9:51:82
Radiated Emissions 3-Meters
= Project Number:15U22567
18 Client IBroadcom
ConfigiEUT with laptop
Mode: Tfn HT28 2TX CH149
95 Tested |by:RZ
85
Peok Limit C(dBuU/m)
75
I~ UNII Non-Restricted (dBulU/m)
3 5
)
@
T . .
~ Avg Limit (dBuU/m) sl
51: (D
Wik
- 0 ; MM‘W
35 I ‘ i iy . "
A A it -
g v
B Y W i il
1 18 18
Frequency (GHz)
Ronge (62) REU/UBW  Ref/Attn Det/Avg Type Sieep Fis  #ops/fode Fosition Ronge (62 REM/UBH  Ref/Attn Det/Avg Type Suesp Pis  #5ups/Mode Fosition
1:1-5.%8 1M(-6dB) / 38k /8 PEAK/Pir vg(RMS)  156msec(Auto) BEAI  MAKH B-369degs H | 5:6.15-18 MC-6B)/3Bk  B7/8 PEAK/Fur Rvg(RMS)  45dmcec(Auto) I8k MAXH B-368degs H
3:5.88-6.15 MC-6dB) /3 187/18  PEAK/Pur Avg(RMS)  4lmsec(Pubo) 5031  HAKH B-360ckegs H
FCC Part{5C All 56Hz UNII and DTS Spurious Emissions with Average Scan.TST 33763 24 Nov 2014 Rev 9.5 24 Jun 2815

LOW CHANNEL VERTICAL PLOT

~UL Fremont,5m Chomber B 6 Jan 20816 B89:51:82

"
Rodioted Emissions 3-Meters

105 E‘mﬁct Number: 15022567

ient :Broadcom
ConfigiEUT with laptop
Mode:Tln HT28 2TX CH149
95 Tested by:RZ

85

Peak Limit C(dBulU/m)

75

INIT Non-Restricted (dBul/n

65

(dBuU/m)

Avg Limit (dBuU/m)
55

45

35

18

Frecuency (GHz)

Ronge (6Hz) REU/UBU Ref/Attn  Det/Avg Type Sueep Pls #3ups/fode FPosition Range (GHz) RBL/UBY Ref/Attn  Det/Avg Type Sueep Pts #5ups/Mode  FPosition

FCC Part{SC All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 33763 24 Nov 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (d8) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

9 *11.492 44.83 PK-U 383 -25.4 57.73 - - 74 -16.27 - - 351 182 \

*11.49 30.71 ADR 383 -25.4 43.61 54 -10.39 - 351 182 \
10 *7.66 41.74 PK-U 355 -29.9 47.34 - - 74 -26.66 - - 235 208 \

*7.66 33.02 ADR 355 -29.9 38.62 54 -15.38 - - - 235 208 \
1 5.265 44.38 PK-U 343 -19.5 59.18 - - - - 68.2 -9.02 227 246 H
2 5.508 46.89 PK-U 345 -20.7 60.69 - - - - 68.2 -7.51 229 214 H
3 5.586 49.08 PK-U 347 -20.7 63.08 - - - - 68.2 -5.12 233 244 H
4 5.628 46.04 PK-U 34.8 -20.6 60.24 - - - - 68.2 -7.96 230 246 H
5 5.864 45.6 PK-U 35.4 -20.7 60.3 - - - - 68.2 -7.9 5 198 H
6 5.906 49.67 PK-U 355 -20.7 64.47 - - - - 68.2 -3.73 227 218 H
7 5.983 44.44 PK-U 35.6 -21 59.04 - - - - 68.2 -9.16 218 250 H
8 6.223 48.26 PK-U 355 -31.4 52.36 - - - - 68.2 -15.84 11 335 H

* - indicates frequency in CFR15.205 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average

Page 66 of 98

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: 15U22567-E1V3
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DATE: JANUARY 20, 2016

MID CHANNEL

MID CHANNEL HORIZONTAL PLOT

H:UL Fremont,5m Chamber B

6 Jan 2816 11:87:23

185

Pro jecty

95

Client:
Config:
Mode: T1
Tested

Rodioted Emissions 3-Meters

Number : 15022567

Broadcom

FUT with loptop
HT28 2TX CH157

yiRZ

Peck Limit CdBul/m)

UNIT Non-Rest (dBul/m)

cted

(dBul/m)

Avg Limit (dBuU/m)

s

A

0
Frequency (GHz)

Ronge (6i12) REU/UBU  Ref/Attn Det/Avg Tupe Sweep
1-5.88 1M(-6dB 87/8 PEAK/Piar Avg(RUS) c(Auto) 681

187/18 PEAK/Pu (hutod 501 HAKH

1

3:5.88-6.15 1MC-648)/38k Av3CRHS)

Pls taups/fade Position Range (6z)
i s

RBWUBW  Ref/Attn Det/fvg Type Sresy
B-368degs H 5:6.15- 1MC-6cB) /38 81/8 PEAK/FL

B-360cegs H

P
0K/Pur BvgCRIS)  454mser(uto) 18k

Position

Pt #5ups/Hode
H 6-360dege H

FCC PartiSC All 56Hz UNIT and DTS Spurious Emissions with Average Scon.TST 39763 24 Nov 2614

Rev 8.5 24 Jun 2815

MID CHANNEL VERTICAL PLOT

<UL Fremont,5m Chomber B

6 Jan 2816

11:87:23

"

Rodioted Emissions 3-Meters
Project Number: 15022567

185

95

Client;:Broadsom
ConfigiEUT with laptop
Mode: 11h HT28 2TX CH157
Tested oy:RZ

85

Peak Limit C(dBulU/m)

75

INTT Non-Restricted (dBuU/n

65

(dBulU/m)

Avg Limit (dBulU/m)
55 e

45

35

19
Frequency (GHz)

Ronge (6i1z) REU/UBU  Ref/Attn Det/Avg Tupe Seeep

Pls #3ups/fode FPosition

Renge (6tz) RBWUBW  Ref/Attn Det/fvg Type Suep

Pts #5ups/Mode  FPosition

FCC Parti5C All 56Hz UNII and DTS Spurious Emissions with Average Scan.TST 39763 24 Nov 2814

Rev 9.5 24 Jun 2815
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FCC ID: QDS-BRCM1076

Trace Markers

Marker Frequency Meter Det AF 1345 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)

9 *11.57 44.21 PK-U 38.4 -24.6 58.01 - - 74 -15.99 - - 224 230 \

*11.569 31.11 ADR 38.4 -24.6 44.91 54 -9.09 N = 224 230 \
1 5.303 43.38 PK-U 34.4 -19.5 58.28 - - - - 68.2 -9.92 223 199 H
2 5.544 46.35 PK-U 34.6 -20.4 60.55 - - - - 68.2 -7.65 201 231 H
3 5.627 49.04 PK-U 348 -20.8 63.04 = = N = 68.2 -5.16 204 241 H
4 5.667 45.1 PK-U 349 -21 59 = = N = 68.2 -9.2 4 236 H
5 5.907 46.12 PK-U 35.5 -20.8 60.82 - - - - 68.2 -7.38 233 238 H
6 5.944 48.81 PK-U 35.6 -20.7 63.71 - - - - 68.2 -4.49 226 234 H
7 6.019 42.63 PK-U 35.6 -20.8 57.43 = = N = 68.2 -10.77 221 268 H
8 6.267 50.86 PK-U 35.5 -31.6 54.76 = = N = 68.2 -13.44 14 119 H

* - indicates frequency in CFR15.205 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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DATE: JANUARY 20, 2016

HIGH CHANNEL

HIGH CHANNEL HORIZONTAL PLOT

H:UL Fremont,5m Chamber B

6 Jan 2816

12:87:29

185

Rodioted Emissions 3-Meters
Project)Number: 15022567

95

Client: froadeom
ConfigiEUT with loptop
Mode:T1h HT28 2TX CH165

Tested by:RZ

Peck Limit CdBul/m)

UNIT Non-Rest (dBul/m)

cted

(dBul/m)

Avg Limit (dBuU/m)

i

0
Frequency (GHz)

Sieep
c(Auto) 6691
(huto) 5001

Ronge (6i12) REU/UBU  Ref/Attn Det/Avg Tupe
1- 8 1M(-6dB 87/8 PEAK/Pur Avg(RNS)

187/18 PEAK/Pu

1

3:5.88-6.15 1MC-648)/38k Av3CRHS)

Pls #3wps/Mode FPosition

HAKH

Range (6z) RBWUBW  Ref/Attn Det/fvg Type Sresy
B-368degs H 5:6.15-18 1MC-6cB) /38 81/8 PEAK/FL

B-360cegs H

P
0K/Pur BvgCRIS)  454mser(uto) 18k

Position

Pt #5ups/Hode
H 6-360dege H

FCC PartiSC All 56Hz UNIT and DTS Spurious Emissions with Average Scon.TST 39763 24 Nov 2614

Rev 8.5 24 Jun 2815

HIGH CHANNEL VERTICAL PLOT

<UL Fremont,5m Chomber B

6 Jan 2816

12:87:29

"

Rodioted Emissions 3-Meters
Project Number: 15022567

185

95

Client;:Broadsom
Config:EUT with laptop
Mode: 11h HT28 2TX CH165
Tested by:RZ

85

Peak Limit C(dBulU/m)

75

INTT Non-Restricted (dBuU/n

65

(dBulU/m)

Avg Limit (dBulU/m)
55 e

45

35

19
Frequency (GHz)

Ronge (6i1z) REU/UBU  Ref/Attn Det/Avg Tupe Seeep

Pls #3ups/fode FPosition

Renge (6tz) RBWUBW  Ref/Attn Det/fvg Type Suep

Pts #5ups/Mode  FPosition

FCC Parti5C All 56Hz UNII and DTS Spurious Emissions with Average Scan.TST 39763 24 Nov 2814
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)

9 *11.65 42.29 PK-U 38.5 -24.8 55.99 - 74 -18.01 - - 13 248 \

*11.65 29.25 ADR 38.5 -24.8 42.95 54 -11.05 N N 13 248 \
1 5.338 44.17 PK-U 34.4 -19.8 58.77 - - - - 68.2 -9.43 226 215 H
2 5.579 47.08 PK-U 34.7 -20.8 60.98 - - - - 68.2 -7.22 230 245 H
3 5.668 45.83 PK-U 349 -21.1 59.63 = = N N 68.2 -8.57 357 140 H
4 5.707 44.9 PK-U 35 -21 58.9 = = N N 68.2 -9.3 229 198 H
5 5.946 46.08 PK-U 35.6 -20.9 60.78 - - - - 68.2 -7.42 226 251 H
6 5.984 49.56 PK-U 35.6 -20.9 64.26 - - - - 68.2 -3.94 228 229 H
7 6.067 43.82 PK-U 35.5 -20.6 58.72 = = N N 68.2 -9.48 14 359 H
8 6.311 53.15 PK-U 35.6 -31.3 57.45 = = N N 68.2 -10.75 235 233 H

* - indicates frequency in CFR15.205 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

9.5. TX ABOVE 1 GHz 802.11n HT40 MODE 1Tx IN THE 5.8 GHz
BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZONTAL

Trace Markers

Marker Frequency Meter Det AFT345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 5.715 26.03 Pk 35 73 0 68.33 - - 74 -5.67 290 135 H
2 5.715 29.92 Pk 35 73 0 72.22 - - 74 -1.78 290 135 H
5 5.715 10.92 RMS 35 7.3 0 53.22 54 -.78 - - 290 135 H
6 5.715 11.65 RMS 35 7.3 0 53.95 54 -.05 - - 290 135 H
4 5.724 33.43 Pk 35 7.4 0 75.83 - - 78.2 -2.37 290 135 H
3 5.725 30.7 Pk 35 7.4 0 73.1 - - 78.2 -5.1 290 135 H

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22567-E1V3
FCC ID: QDS-BRCM1076

DATE: JANUARY 20, 2016

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, HORIZONTAL

{25l Frem 2B16
‘ Fes o Bordecge
185

M\

|

-

B5
EEE I
2HMH=
F ency H
Fae Pat de- g T FRWUE e P e
Trace Markers
Marker Frequency Meter Det AF T345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuV/m) (dB) (Degs) (ecm)
(dBuv) (dBuv/m) (dBuv/m)

3 5.85 24.81 Pk 35.4 7.5 0 67.71 - - 78.2 -10.49 282 213 H
4 5.851 28.54 Pk 35.4 7.5 0 71.44 - - 78.2 -6.76 282 213 H
1 5.86 23.6 Pk 354 7.5 0 66.5 - - 74 -7.5 282 213 H
5 5.86 6.7 RMS 35.4 7.5 0 49.6 54 -4.4 - - 282 213 H
2 5.861 24.41 Pk 35.4 7.5 0 67.31 - - 74 -6.69 282 213 H
6 5.861 7.69 RMS 35.4 7.5 0 50.59 54 -3.41 - 282 213 H

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

9.6. TX ABOVE 1 GHz 802.11n HT40 MODE 2Tx IN THE 5.8 GHz
BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZONTAL

1 oL Fremont

Trace Markers

Marker Frequency Meter Det AFT345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
2 5.712 28.03 Pk 35 73 0 70.33 - - 74 -3.67 77 123 H
1 5.715 24.72 Pk 35 73 0 67.02 - - 74 -6.98 77 123 H
5 5.715 10.92 RMS 35 7.3 0 53.22 54 -.78 - - 77 123 H
6 5.715 11.34 RMS 35 7.3 0 53.64 54 -36 - - 77 123 H
4 5.724 3371 Pk 35 7.4 0 76.11 - - 78.2 -2.09 77 123 H
3 5.725 28.6 Pk 35 7.4 0 71 - - 78.2 -7.2 77 123 H

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, HORIZONTAL

UL Fremont

185 \{\r‘v\’v'

Trace Markers

Marker Frequency Meter Det AFT345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
3 5.85 28.94 Pk 35.4 7.5 0 71.84 - - 78.2 -6.36 77 107 H
4 5.854 31.09 Pk 354 7.4 0 73.89 - - 78.2 -4.31 77 107 H
1 5.86 27.76 Pk 354 7.5 0 70.66 - - 74 -3.34 77 107 H
5 5.86 10.52 RMS 35.4 7.5 0 53.42 54 -.58 - - 77 107 H
6 5.86 10.88 RMS 35.4 7.5 0 53.78 54 =22 - - 77 107 H
2 5.862 28.98 Pk 35.4 7.5 0 71.88 - - 74 -2.12 77 107 H

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22567-E1V3
FCC ID: QDS-BRCM1076

DATE: JANUARY 20, 2016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

LOW CHANNEL HORIZONTAL PLOT

HKUL Fremant,5m Chomber B 6 Jan 2816 13:53:24
Radiated Emissions 3-Meters
= Project Number:15U22567
18 Cl ient jBroadcom
ConfiglEUT with laptop
Mode: Tfn HT48 2TX CH151
95 Tested |by:RZ
85
Peak Limit CdBuU/m2
75
I~ UNII Non-Restricted (dBulU/m)
3 5
)
@
T . ;o
~ Avg Limit (dBulU/m) L,
55 4
3
7
j
45 w 5 i)
Ehuf
35 ) | " i, M
, i
M
e MMJRM”M/W”“NW
1 18
Frequency (GHz)
Ronge (62) REU/UBW  Ref/Attn Det/Avg Type Fis  #ops/fode Fosition Ronge (62 REM/UBH  Ref/Attn Det/Avg Type Suesp Pis  #5ups/Mode Fosition
1:1-5.%8 1M(-6dB) / 38k /8 PEAK/Pir vg(RMS)  156msec(Auto) BEAI  MAKH B-369degs H | 5:6.15-18 MC-6B)/3Bk  B7/8 PEAK/Fur Rvg(RMS)  45dmcec(Auto) I8k MAXH B-368degs H
3:5.88-6.15 MC-6dB) /3 187/18  PEAK/Pur Avg(RMS)  4lmsec(Pubo) 5031  HAKH B-360ckegs H
FCC Part{5C All 56Hz UNII and DTS Spurious Emissions with Average Scan.TST 33763 24 Nov 2014

Rev 8.5 24 Jun 2815

LOW CHANNEL VERTICAL PLOT

_UL Fremont,5m Chomber B

6 Jan 20816

13:53:24

"

185

Rodioted Emissions 3-Meters
Project Number: 15022567

Client:Broadcom
ConfigiEUT with laptop
Mode: 11n HT48 2TX CH151

95

85

Peak Limit C(dBulU/m)

75

Tested [by:RZ

INIT Non-Restricted (dBul/n

65

(dBuU/m)

Avg Limit (dBuU/m)
55

45

35

18

Frecuency (GHz)

Range (6H1z) REU/UBM  Ref/fttn Det/Avg Type

Pls #3ups/fode FPosition

Range (GHiz) RBM/UBl Ref/Attn  Det/Avg Type Sueep

Pts #5ups/Mode  FPosition

FCC Part{SC All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 33763 24 Nov 2814

Rev 9.5 24 Jun 2815
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (d8) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
7 *11.512 38.45 PK-U 383 -25.2 51.55 - - 74 -22.45 - - 35 361 H
*11.51 26.58 ADR 383 -25.3 39.58 54 -14.42 - - 35 361 H
8 *11.51 43.71 PK-U 383 -25.3 56.71 - 74 -17.29 - - 223 207 \
*11.51 30.87 ADR 383 -25.3 43.87 54 -10.13 - - - 223 207 \
1 2124 50.75 PK-U 31.6 -35 47.35 - - - - 68.2 -20.85 155 113 \
2 3 49.5 PK-U 325 -33.6 48.4 - - - - 68.2 -19.8 285 222 \
3 5.591 48.51 PK-U 347 -20.5 62.71 - - - - 68.2 -5.49 235 243 H
4 5.899 45.53 PK-U 355 -20.8 60.23 - - - - 68.2 -7.97 360 297 H
5 6.235 43.2 PK-U 355 -31.6 47.1 - - - - 68.2 -21.1 225 207 H
6 6.714 43.59 PK-U 359 -31 48.49 - - - - 68.2 -19.71 235 202 H

* - indicates frequency in CFR15.205 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U22567-E1V3
FCC ID: QDS-BRCM1076

DATE: JANUARY 20, 2016

HIGH CHANNEL

HIGH CHANNEL HORIZONTAL PLOT

UL Fremont,S5m Chomber B 6 Jan 2816 15:15:18

[

Rodioted Emissions 3-Meters
Project Number: 15022567

185

Client:
Config:
Mode: T1

95

Tested

Broadcom
FUT with loptop

HT48 2TX CH159
y:RZ

Peck Limit CdBul/m)

UNIT Non-Rest (dBul/m)

cted

(dBul/m)

Avg Limit (dBuU/m)

= W"«‘NW&MNWWJMM«JW

0
Frequency (GHz)

Sieep
c(Auto) 6691
(huto) 5001

Ronge (6i12) REU/UBU  Ref/Attn Det/Avg Tupe
1- 8 1M(-6dB 87/8 PEAK/Pur Avg(RNS)

187/18 PEAK/Pu

1

3:5.88-6.15 1MC-648)/38k Av3CRHS)

Pls #3wps/Mode FPosition

HAKH

Range (6z) RBWUBW  Ref/Attn Det/fvg Type Sresy
B-368degs H 5:6.15-18 1MC-6cB) /38 81/8 PEAK/FL

B-360cegs H

P Pts  35ups/ade
AK/Pir Rvg(RMS)  434msec(Auto) |8k H

Position
8-368dege H

FCC PartiSC All 56Hz UNIT and DTS Spurious Emissions with Average Scon.TST 39763 24 Nov 2614

Rev 8.5 24 Jun 2815

HIGH CHANNEL VERTICAL PLOT

<UL Fremont,5m Chomber B

6 Jan 2816

15:15:18

"

Rodioted Emissions 3-Meters
Project Number: 15022567

185

95

Client;:Broadsom
ConfigiEUT with laptop
Mode: 11n HT48 2TX CH159
Tested by:RZ

85

Peak Limit C(dBulU/m)

75

INTT Non-Restricted (dBuU/n

65

(dBulU/m)

Avg Limit (dBulU/m)
55 e

45

35

19
Frequency (GHz)

Ronge (6i1z) REU/UBU  Ref/Attn Det/Avg Tupe Seeep

Pls #3ups/fode FPosition

Renge (6tz) RBWUBW  Ref/Attn Det/fvg Type Suep

Pts #5ups/Mode  FPosition

FCC Parti5C All 56Hz UNII and DTS Spurious Emissions with Average Scan.TST 39763 24 Nov 2814

Rev 9.5 24 Jun 2815
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

Trace Markers

Marker Frequency Meter Det AF 1345 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
5 *11.59 40.95 PK-U 38.4 -24.7 54.65 - - 74 -19.35 - - 357 265 \
*11.59 28.28 ADR 38.4 -24.7 41.98 54 -12.02 N = 357 265 \
6 *7.727 39.46 PK-U 35.5 -29.3 45.66 - - 74 -28.34 - - 347 113 \
*7.727 29.7 ADR 35.5 -29.3 35.9 54 -18.1 - - - 347 113 \
1 5.633 48.79 PK-U 348 -20.7 62.89 = = N = 68.2 -5.31 206 228 H
2 5.952 45.88 PK-U 35.6 -20.8 60.68 = = N = 68.2 -7.52 0 252 H
3 6.278 46.56 PK-U 35.5 -31.6 50.46 - - - - 68.2 -17.74 15 190 H
4 6.761 43.48 PK-U 35.9 -30.9 48.48 - - - - 68.2 -19.72 236 207 H

* - indicates frequency in CFR15.205 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

9.7. TX ABOVE 1 GHz 802.11ac HT80 MODE 1Tx IN THE 5.8 GHz
BAND

RESTRICTED BANDEDGE (LOW EDGE)

CH155 LOW EDGE, HORIZONTAL

Trace Markers

Marker Frequency Meter Det AFT345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 5.715 23.45 Pk 35 73 0 65.75 - - 74 -8.25 271 209 H
2 5.715 25.82 Pk 35 73 0 68.12 - - 74 -5.88 271 209 H
5 5.715 10.65 RMS 35 7.3 .16 53.11 54 -.89 - - 271 209 H
6 5.715 11.36 RMS 35 7.3 .16 53.82 54 -.18 - - 271 209 H
4 5.72 29.43 Pk 35 7.4 0 71.83 - - 78.2 -6.37 271 209 H
3 5.725 28.04 Pk 35 7.4 0 70.44 - - 78.2 -7.76 271 209 H

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

AUTHORIZED BANDEDGE (HIGH EDGE)

CH155 HIGH EDGE, HORIZONTAL

UL Fremont

Trace Markers

Marker Frequency Meter Det AFT345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
3 5.85 20.26 Pk 354 7.5 0 63.16 - - 78.2 -15.04 269 330 H
4 5.854 26.16 Pk 354 7.4 0 68.96 - - 78.2 -9.24 269 330 H
1 5.86 19.94 Pk 35.4 7.5 0 62.84 - - 74 -11.16 269 330 H
5 5.86 7.48 RMS 35.4 7.5 .16 50.54 54 -3.46 - - 269 330 H
6 5.861 8.53 RMS 35.4 7.5 .16 51.59 54 -2.41 - - 269 330 H
2 5.871 23.11 Pk 35.4 7.5 0 66.01 - - 74 -7.99 269 330 H

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

9.8. TX ABOVE 1 GHz 802.11ac HT80 MODE 2Tx IN THE 5.8 GHz
BAND

RESTRICTED BANDEDGE (LOW EDGE)

CH155 LOW EDGE, HORIZONTAL

1 oL Fremont

AANNNY
-~ APV VN
sfem SIS SRR e

Trace Markers

Marker Frequency Meter Det AFT345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
2 5.714 25.79 Pk 35 73 0 68.09 - - 74 -5.91 109 205 H
6 5.714 10.97 RMS 35 7.3 .16 53.43 54 -.57 - - 109 205 H
1 5.715 20.37 Pk 35 7.3 0 62.67 - - 74 -11.33 109 205 H
5 5.715 8.86 RMS 35 73 .16 51.32 54 -2.68 - - 109 205 H
4 5.724 30.79 Pk 35 7.4 0 73.19 - - 78.2 -5.01 109 205 H
3 5.725 23.34 Pk 35 7.4 0 65.74 - - 78.2 -12.46 109 205 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

AUTHORIZED BANDEDGE (HIGH EDGE)

CH155 HIGH EDGE, HORIZONTAL

UL Fremont

Trace Markers

Marker Frequency Meter Det AFT345 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
3 5.85 22.89 Pk 35.4 7.5 0 65.79 - - 78.2 -12.41 77 103 H
4 5.851 26.59 Pk 354 7.5 0 69.49 - - 78.2 -8.71 77 103 H
1 5.86 21.38 Pk 354 7.5 0 64.28 - - 74 -9.72 77 103 H
2 5.86 23.27 Pk 35.4 7.5 0 66.17 - - 74 -7.83 77 103 H
5 5.86 7.97 RMS 35.4 7.5 .16 51.03 54 -2.97 - - 77 103 H
6 5.86 8.46 RMS 35.4 7.5 .16 51.52 54 -2.48 - - 77 103 H

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
FCC ID: QDS-BRCM1076

HARMONICS AND SPURIOUS EMISSIONS

CH155

CH155 HORIZONTAL PLOT

HKUL Fremant,5m Chomber B 6 Jan 2816 16:87:23
Radiated Emissions 3-Meters
= Project Number:15U22567
18 Client :Broadcom
ConfigiEUT with laptop
Mode: T flic HT8B 2TX CH155
95 Tested |by:RZ
85
Peak Limit CdBuU/m2
75 8
I~ UNII Non-Restricted (dBulU/m) I‘
S I
J
@
T . ;o
~ Avg Limit (dBulU/m)
55 {3
‘&uJ/ i
s ) »
W
3 i Nin
35 5 | { ? ‘? g il
g | IWFITRI R L TP bt il
WWW‘W [ 'WWW
zﬁwnw
1 18 18
Frequency (GHz)
Ronge (62) REU/UBW  Ref/Attn Det/Avg Type Sieep Fis  #ops/fode Fosition Ronge (62 REM/UBH  Ref/Attn Det/Avg Type Suesp Pis  #5ups/Mode Fosition
1:1-5.%8 1M(-6dB) / 38k /8 PEAK/Pir vg(RMS)  156msec(Auto) BEAI  MAKH B-369degs H | 5:6.15-18 MC-6B)/3Bk  B7/8 PEAK/Fur Rvg(RMS)  45dmcec(Auto) I8k MAXH B-368degs H
3:5.88-6.15 MC-6dB) /3 187/18  PEAK/Pur Avg(RMS)  4lmsec(Pubo) 5031  HAKH B-360ckegs H
FCC Part{5C All 56Hz UNII and DTS Spurious Emissions with Average Scan.TST 33763 24 Nov 2014 Rev 9.5 24 Jun 2815

CH155 VERTICAL PLOT

~UL Fremont,5m Chomber B 6 Jan 20816 16:@7:23

"
Rodioted Emissions 3-Meters

105 ETDJECL Number: 15022567

ient :Broadcom
Config:EUT with laptop
Mode:T1ac HTBB 2TX CHIS5S
95 Tested by:RZ

85

Peak Limit C(dBulU/m)

75

INIT Non-Restricted (dBul/n

65

(dBuU/m)

Avg Limit (dBuU/m)
55

45

35

18

Frecuency (GHz)

Ronge (6Hz) REU/UBU Ref/Attn  Det/Avg Type Pls #3ups/fode FPosition Range (GHz) RBL/UBY Ref/Attn  Det/Avg Type Sueep Pts #5ups/Mode  FPosition

FCC Part{SC All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 33763 24 Nov 2814 Rev 9.5 24 Jun 2815
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FCC ID: QDS-BRCM1076

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)

2 *3.85 46.9 PK-U 33.4 -33 0 473 - - 74 -26.7 - - 18 141 H
*3.85 41.09 ADR 334 -33 .16 41.65 54 -12.35 - - - - 18 141 H
6 *1.097 48.07 PK-U 27.6 -35.6 0 40.07 - 74 -33.93 - - 259 374 H
*1.099 32.92 ADR 27.6 -35.5 .16 25.18 54 -28.82 - - 259 374 H
4 *11.563 37.61 PK-U 384 -24.6 0 51.41 - - 74 -22.59 - - 358 172 \
*11.561 25.3 ADR 38.4 -24.6 .16 39.26 54 - - - - - 358 172 A
5 2.125 54.42 PK-U 316 -35 0 51.02 - -14.74 - - 68.2 -17.18 248 134 H
1 3 49.84 PK-U 325 -33.6 0 48.74 - - - - 68.2 -19.46 287 229 \
3 6.417 49.35 PK-U 35.7 -29.9 0 55.15 - - - - 68.2 -13.05 5 316 H

* - indicates frequency in CFR15.205 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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9.9. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL Fremont,5m Chomber B 7 Jan 2016

9

Radiated Emissions - 3 Meters
35 Project Number: 15022567
i roadcom
Config:EUT with laptop
Mode :Worst Case
75 Tested byiL. Lara

65

55

45 B LU WY

) M»
s

s’

(dBuU/m)

80 1890
Frequency (MHz)

Range (MHz) RBUAJBY Ref/Attn  Det/Avg Type $oups/Mode.
B

ang Sueep Pis Position Range (MHz) RBI/BL Ref/fttn  Det/Avg T #5ups/Made
\32*25 128k (-6dB)/1M  97/18 PEAK/LogPur—Video  fmsec(futa) 481  MAXH B-360degs H 3:200-T6a0

g Type Sucep Pto Position
120k(-6dB)/1 9718 PEAK/LogPur—Videa Jnsec(huto) 8081 MY 6-366degs H

FCC Part 15 Subpart C 38-188BMHz TST 38915 15 Jul 2814 Rev 9.5 24 Jun 2815
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FCC ID: QDS-BRCM1076

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

VERTICAL PLOT

<UL Fremont,5m Chomber B 7 Jan 20816 17:81:18

9
Radiated Emissions - 3 Meters

- Project Number: 15022567
8 Client:Broadeom
with laptop
Case

Tested by:L. Lara

(dBul/m)

108 1880
Frequency (MHz)

Rarge (FHiz) RGN Ref/Ain Det/Avg Tupe Sucep Pls  Fowps/ode Fosition Range (HHz) ROVl Ref/Attn  Det/Avg Tupe Sucep s f5ups/fode Position

FCC Part 15 Subport C 38-188@MHz.TST 38915 15 Jul 2814 Rev 9.5 24 Jun 2815
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DATA

Trace Markers

Marker Frequency Meter Det AF T130 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 199.1623 53.09 Qp 16.5 -27 42.59 43.52 -.93 198 182 H
2 214.3866 41.62 Qp 14.5 -26.9 29.22 43.52 -14.3 194 166 H
3 299.754 47.23 Qp 17.3 -26.2 38.33 46.02 -7.69 219 106 H
4 398.2 40.34 Pk 19.4 -26.3 33.44 46.02 -12.58 0-360 101 H
5 497.82 35.6 Qp 21.7 -26.3 31 46.02 -15.02 38 207 H
6 498.3 40.7 Pk 21.7 -26.2 36.2 46.02 -9.82 0-360 199 \

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 15U22567-E1V3 DATE: JANUARY 20, 2016
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9.10. WORST-CASE ABOVE 18GHz

SPURIOUS EMISSIONS 18 — 26GHz

7 Jan 2816 14:58:28

RF Emissions

Order Number:15U22567
Client:iBroodcom
Configuration:EUT with Laptop
Mode :Worst case

Tested by / SNiR.Z

Peak Limit (dBul)/m)

Avg Limit CdBulU/md

(dBulol =) Horizontal

“WMWWWWMWWMW‘W

Frequency (GHz)

ts f#oupsiade  Lobel Ronge (Glz) RV Ref/itin  Det/Avg Tun Sueep Pta ups/feds  Lobe

Ronge (Giz) REWAEH  Ref/Atin  Det/fvg Tup Susep R
18-26 PERK/ - nsecivta) 1262 HAXH Hor izanta

1 THC=3dB)/ 3 97/8

18-266GHz Test. TST 36915 6 Jon 2615 Rev 9.5 16 Mar 26815

7 Jan 2816 14:58:28

RF Emi=ssions

Drder Number : 15022567
Client:Broadeom
Configuration:EUT with Laptop
Mode :llorst case

Tested by / SN:R.Z

Peak Limit (dBul/m)

Avg Limit CdBuU/ml

CdBulalte) Uertical

Frequency (GHz)

Range (6HD) RBUABI  Fef/fttn  Det/ivg Tup Sucep Fis Wwpsiade  Lohel Fange (GH2) REWVEN  Ref/Attn  Det/hvg Tun Sucen Pts ¥oups/ode  Lobel

18-266GH=z Test TST 38915 6 Jon 2015 Rev 9.5 16 Mar 2B15
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Trace Markers

Marker Frequency Meter Det T477 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuv) (dBuVolts)
1 22.989 43.63 Pk 331 -24.9 9.5 42.33 54 -11.67 74 -31.67
2 25.121 44.57 Pk 34.2 -24.6 9.5 44.67 54 -9.33 74 -29.33

Pk - Peak detector
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FCC ID: QDS-BRCM1076

DATE: JANUARY 20, 2016

SPURIOUS EMISSIONS 26 — 40GHz

CdBulol£=) Horizontal

7 Jan 2816 15:06:82

Peak Limit (dBul)/m)

RF Emissiaons

Drder Number: 15022567
Client:Broadsom
Configuration:EUT with Laptop
MadeHarst case

Tested by / SN:R.Z

Avg Limit CdBuU/md

Frequency (GHz)

Rorge (6Hz) RB/UBl Ref/Atin
1:26-40 1HC-3B)/3H 97/8

Det/Avg Tup
PEAK/ -

Susep Pie #5
ZiZnsecthute) |83

#owps/Made  Label Range (Grlz)

HAH Horizantal

Sueep Pts 4ups/fede  Lobel

E6-486Hz Test . TST 36915 6 Jon 2015

Rev 9.5 16 Mar 26815
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7 Jan 2816 15:@6:82

RF Emi=ssions

Drder Number : 15022567
Client:Broadeom
Configuration:EUT with Laptop
Mode :llorst case

Tested by / SN:R.Z

Peak Limit (dBul/m)

Avg Limit CdBuU/ml

CdBulalte) Uertical

Frequency (GHz)

Range (6HD) RBUABI  Fef/fttn  Det/ivg Tup wee Fis Wwpsiade  Lohel Fange (GH2) REWVEN  Ref/Attn  Det/hvg Tun vee Pts *5ups/flode

EB-4BGHz Test TST 38915 6 Jon 2815 Rev 9.5 16 Mar 2B15

Trace Markers

Marker Frequency Meter Det T90 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuv) (dBuVolts)
1 37.405 50.97 Pk 37.3 -33.1 -9.5 45.67 54 -8.33 74 -28.333
2 37.778 50.93 Pk 37 -32.6 -9.5 45.83 54 -8.17 74 -28.17

Pk - Peak detector
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS
FCC §15.207 (a)
Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 B toy 56 56 to 46
0.5-5 56 46
5-30 i) 5l
" Decreases with the logarithm of the frequency.
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FCC ID: QDS-BRCM1076

LINE 1 & LINE 2 RESULTS

31 Moy 2813 21:52: 34

Conducted RFI Voltage

Project No:l3UisH29

Client Nome:Broadcom

ConfigEUT with Laptop, Tx Worst Cose
Test Uolt/Freqg: 1ZBUAC / B Hz

Test By K. MNguyen

UL Fremont, CA CE Rocom

dB(ulaltsd

1

Frequency [MH=]
Ronge [MHz] Dt RBUCHz] UBWCHZ]  Sueep

Ronge [MHz] Dt RBUCHz] UBWCHZ]  Susep Lakal
1:.15-38 PEA 10k n/o e/, 5kHz Line-L1

File: ACL UMIT.DAT
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FCC ID: QDS-BRCM1076

6 WORST EMISSIONS

Project No: 13U15029

Client Name: |Broadcom

Config: EUT with Laptop; Tx Worst Case
Test Volt/Freq: |120VAC /60 Hz

Test By: K. Nguyen

0.15
0.15
0.447
0.447
4.749
4.749
15.675
15.675

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection
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