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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: BROADCOM CORPORATION
190 MATHILDA PLACE
SUNNYVALE, CA 94086, USA

EUT DESCRIPTION: 802.11a/g/nfac WLAN + Bluetooth PCI-E Custom Combination
Card
MODEL.: BCM94360CD
SERIAL NUMBER: C86248400DRF6RY11 (RF ) and 862386007BF6RY01 (DFS)
DATE TESTED: NOVEMBER 12, 2012- JULY 23, 2013
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 9 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

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

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

Approved & Released For
UL Verification Services Inc. By: Tested By:

L////7/ PR - a2 A {Qz\,

Michael Ferrer Danny Vu
WISE PROJECT LEAD EMC ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC 06-96, FCC KDB 789033, ANSI C63.10-2009, RSS-GEN Issue 3,
and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

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

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 494 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an 802.11a/g/n/ac WLAN + Bluetooth PCI-E Custom Combination Card.

The radio module is manufactured by Broadcom.

5.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

This Class Il Permissive Change report is add two higher gain antennas, detailed in Section 5.4,
at less than or equal to output power outlined in the original certification report UL Verifications
Inc. 12U14669-4E FCC IC UNII WLAN Report.
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5.3. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

5.2 GHz Band

5150-5250 MHz Authorized Frequency Band

Frequency Mode AVG Power, AVG Power, AVG Power, Total AVG Total AVG

Range (MHz) Chain 0 (dBm) [Chain 1 (dBm)|Chain 2 (dBm)|power (dBm)|power (mW)

5180-5240 802.11a Legacy 1TX 14.30 N/A N/A 14.30 26.92

5180-5240 802.11a CDD 2TX Covered by the worst case 802.11n HT20 CDD 2TX Mode testing

5180-5240 802.11a CDD 3TX Covered by the worst case 802.11n HT20 CDD 3TX Mode testing

5180-5240 802.11n HT20 1TX Covered by the worst case 802.11a Legacy 1TX Mode testing

5180-5240 802.11n HT20 CDD 3TX This mode disabled in the final driver due to PPSD limitations.
The mode was used to demonstrate compliance for worst case
emissions testing only at worst case power levels supported in
any mode.

5180-5240 802.11n VHT20 CDD 3TX Disabled based upon 802.11n HT20 CDD 3TX Mode PPSD testing

5180-5240 802.11n HT/VHT20 STBC/SDM 2TX Covered by the worst case emissions testing of 802.11n HT20
CDD 3TX Mode testing (at greater than or equal to these 2Tx
power levels per Tx chain) and HT20 STBC/SDM 3Tx
PPSD/Power testing, see note 1).

5180-5240 802.11n HT/VHT20 STBC/SDM 3TX 11.00 11.02 11.04 15.79 37.94

5190-5230 802.11n HT/VHT40 1TX 15.10 N/A N/A 15.10 32.36

5190-5230 802.11n HT/VHT40 CDD 2TX Covered by the worst case emissions testing of 802.11n HT20
CDD 3TX Mode testing (at greater than or equal to these 2Tx
power levels per Tx chain) and VHT40 CDD 3Tx PPSD/Power
testing, see note 1).

5190-5230  [802.11n HT40 CDD 3TX 10.10 [10.28 [10.23 [14.08 [31.44

5190-5230 802.11n HT40 STBC/SDM 2TX Covered by the worst case emissions testing of 802.11n HT20
CDD 3TX Mode testing (at greater than or equal to these 2Tx
power levels per Tx chain)and HT40 STBC/SDM 3Tx PPSD/Power
testing, see note 1).

5190-5230  [802.11n HT40 STBC/SDM 3TX 11.27 [11.92 [11.29 [16.28 [42.42

5190-5230 802.11n HT40 BF 2TX Covered by the worst case emissions testing of 802.11n HT20 BF
3TX Mode testing (at greater than or equal to these 2Tx power
levels per Tx chain)and VHT40 BF 3Tx PPSD/Power testing, see
note 1).

5190-5230 802.11n HT40 BF 3TX Disabled based upon 802.11n HT40 BF 3TX Mode testing

5190-5230 802.11ac VHT40 BF 3TX Disabled due to low power setting.

5210 802.11ac VHTS0 1TX 14.28 [n/A [N/A 15.19 [33.04

5210 802.11ac VHT80 CDD 2TX Covered by the worst case emissions testing of 802.11n HT20
CDD 3TX Mode testing (at greater than or equal to these 2Tx
power levels per Tx chain), and VHT80 CDD 3Tx PPSD/Power
testing, see note 1).

5210 802.11ac VHT80 CDD 3TX 11.52 [11.61 [11.53 [16.32 |42.90

5210 802.11ac VHT80 BF 2TX Covered by the worst case emissions testing of 802.11n HT20 BF
3TX Mode testing (at greater than or equal to these 2Tx power
levels per Tx chain), and VHT80 BF 3Tx PPSD/Power testing, see
note 1).

5210 802.11ac VHT80 BF 3TX Disabled due to low power setting.
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5.3 GHz Band

5250-5325 MHz Authorized Frequency Band

Frequency Mode AVG Power, AVG Power, |AVG Power, [Total AVG |[Total AVG

Range (MHz) Chain 0 (dBm) |Chain 1 (dBm)|Chain 2 (dBm)|power (dBm)|power (mW)

5260-5320 |802.11a Legacy 1TX 19.32 N/A N/A 19.32 85.51

5260-5320 [802.11a CDD 2TX Covered by the worst case 802.11n HT20 CDD 3TX Mode testing

5260-5320 [802.11a CDD 3TX Covered by the worst case 802.11n HT20 CDD 3TX Mode testing

5260-5320 |802.11n/ac HT/VHT20 1TX Covered by the worst case 802.11a Legacy 1TX Mode testing

5260-5320 |802.11n HT20 CDD 2TX Covered by the worst case emissions testing of 802.11n HT20 CDD
3TX Mode testing (at greater than or equal to these 2Tx power
levels per Tx chain) and HT20 CDD 3Tx PPSD/Power testing, see
note 1).

5260-5320 [802.11n HT20 CDD 3TX 14.38 [14.06 [14.25 [19.00 |79.49

5260-5320 |802.11ac VHT20 CDD 2TX Covered by the worst case 802.11n HT20 CDD 2TX Mode testing

5260-5320 (802.11ac VHT20 CDD 3TX Covered by the worst case 802.11n HT20 CDD 3TX Mode testing

5260-5320 |802.11n/ac HT/VHT20STBC/SDM |Covered by the worst case emissions testing of 802.11n HT20 CDD

2TX 3TX Mode testing (at greater than or equal to these 2Tx power
levels per Tx chain) and HT/VHT20 STBC/SDM 3Tx PPSD/Power
testing, see note 1).

5260-5320 802.11n/ac HT/VHT20 STBC/SDM 17.72 17.53 17.26 22.28 168.99

3TX

5260-5320 |802.11n HT20 BF 2TX Covered by the worst case 802.11n HT20 BF 3TX Mode testing

5260-5320 (802.11n AC20 BF 2TX Covered by the worst case 802.11n HT20 BF 3TX Mode testing

5260-5320 |802.11n AC20 BF 3TX Covered by the worst case 802.11n HT20 BF 3TX Mode testing

5270-5310 802.11n HT40 1TX 19.00 |N/A |N/A 19.00 79.43

5270-5310 |802.11ac VHT40 1TX Covered by the worst case 802.11n HT40 1TX Mode testing

5270-5310 802.11n/ac HT/VHT40 CDD 2TX Covered by the worst case emissions testing of 802.11n HT20 CDD
3TX Mode testing (at greater than or equal to these 2Tx power
levels per Tx chain) and VHT40 CDD 3Tx PPSD/Power testing, see
note 1).

5270-5310 |802.11ac VHT40 CDD 3TX Covered by the worst case 802.11n HT40 CDD 3TX Mode testing

5270-5310 |802.11n HT40 CDD 3TX 17.12 [17.00 [17.34 [21.93 [155.84

5270-5310 |802.11n HT40 BF 2TX Covered by the worst case emissions testing of 802.11n HT20 BF
3TX Mode testing (at greater than or equal to these 2Tx power
levels per Tx chain)and HT40 BF 3Tx PPSD/Power testing, see
note 1).

5270-5310 |802.11n HT40 BF 3TX Covered by the worst case emissions testing of 802.11n HT20 BF
3TX Mode testing (at greater than or equal to these 2Tx power
levels per Tx chain)and HT40 CDD 3Tx PPSD/Power testing, see
note 1).

5270-5310 |802.11n/ac HT/VHT40STBC/SDM |Covered by the worst case emissions testing of 802.11n HT20 BF

2TX 3TX Mode testing (at greater than or equal to these 2Tx power
levels per Tx chain)and HT40 STBC/SDM 3Tx PPSD/Power testing,
see note 1).
5270-5310 802.11n HT/VHT40 STBC/SDM 3TX (18.13 17.65 17.74 22.62 182.65
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5.3 GHz Band continued

5250-5325 MHz Authorized Frequency Band

Frequency Mode AVG Power, AVG Power, |AVG Power, [Total AVG Total AVG power

Range (MHz) Chain 0 (dBm) |Chain 1 (dBm)[Chain 2 (dBm)|power (dBm)|(mW)

5270-5310 |802.11n HT40 BF 2TX Covered by the worst case 802.11n HT40 BF 3TX Mode testing

5270-5310 (802.11n AC40 BF 2TX Covered by the worst case 802.11n HT40 BF 3TX Mode testing

5270-5310 802.11ac VHT40 BF 3TX 13.21 13.45 13.33 18.10 64.60

5290 802.11ac VHT80 1TX 16.52 N/A N/A 16.52 44.87

5290 802.11ac VHTS80 2TX Covered by the worst case emissions testing of 802.11n HT20 CDD
3TX Mode testing (at greater than or equal to these 2Tx power
levels per Tx chain), and VHT80 CDD 3Tx PPSD/Power testing, see
note 1).

5290 802.11ac VHT80 CDD 3TX 13.05 [13.28 [13.12 [17.92 |61.98

5290 802.11ac VHT80 BF 2TX Covered by the worst case emissions testing of 802.11n HT20 BF
3TX Mode testing (at greater than or equal to these 2Tx power
levels per Tx chain), and VHT80 BF 3Tx PPSD/Power testing, see
note 1).

5290 802.11ac VHTS0 BF 3TX 13.26 [13.66 [13.02 [18.09 |64.46
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5.6 GHz Band

5450-5725 MHz Authorized Frequency Band

Frequency Mode AVG Power, AVG Power, AVG Power, Total AVG Total AVG

Range (MHz) Chain 0 (dBm) [Chain 1 (dBm)|Chain 2 (dBm)|power (dBm)|power (mW)

5500-5700 802.11a Legacy 1TX 19.45 N/A N/A 19.45 88.10

5500-5700 802.11a CDD 2TX Covered by the worst case 802.11n HT20 CDD 3TX Mode testing

5500-5700 802.11a CDD 3TX Covered by the worst case 802.11n HT20 CDD 3TX Mode testing

5500-5700 802.11n/ac HT/VHT20 1TX Covered by the worst case 802.11a Legacy 1TX Mode testing

5500-5700 802.11n HT20 CDD 2TX Covered by the worst case emissions testing of 802.11n HT20

5500-5700 802.11n HT20 CDD 3TX 14.19 13.98 14.03 18.84 76.54

5720 802.11ac VHT20 CDD 3TX 14.83 14.38 14.92 19.49 88.87

5500-5720 802.11n/ac HT/VHT20 CDD 2TX Covered by the worst case emissions testing of 802.11n HT20
CDD 3TX Mode testing (at greater than or equal to these 2Tx

5500-5720 802.11n/ac HT/VHT20 CDD 3TX Covered by the worst case emissions testing of 802.11n HT20
CDD 3TX Mode testing (at greater than or equal to these 2Tx

5500-5720 802.11n/ac HT/VHT20 STBC/SDM [Covered by the worst case emissions testing of 802.11n HT20

2TX CDD 3TX Mode testing (at greater than or equal to these 2Tx
5500-5720 802.11n/ac HT/VHT20 STBC/SDM [power levels per Tx chain) and HT/VHT20 STBC 3Tx PPSD/Power
3TX testing, see note 1).

5500-5700  |802.11n HT20 STBC 3TX 18.02 [17.70 [17.04 [22.66 [184.50

5500-5720 802.11n/ac HT/VHT20 BF 2TX Covered by the worst case emissions testing of 802.11n HT20 BF
3TX Mode testing (at greater than or equal to these 2Tx power

2500-5720 802.11n HT20 BF 3TX levels per Tx chain) and HT20 CDD 3Tx PPSD/Power testing, see

5500-5700 802.11ac VHT20 BF 3TX e A0

5720 802.11ac VHT20 BF 3TX

5500-5720 802.11ac VHT20 BF 3TX Power levels are identical to CDD mode.
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5.6 GHz Band continued

5450-5725 MHz Authorized Frequency Band

Frequency Mode AVG Power, AVG Power, |AVG Power, |Total AVG Total AVG power

Range (MHz) Chain 0 (dBm) |Chain 1 (dBm)|Chain 2 (dBm)|power (dBm)|(mW)

5510-5710 802.11n HT40 1TX 19.00 N/A N/A 19.00 79.43

5510-5710 802.11ac VHT40 1TX Covered by the worst case 802.11n HT40 1TX Mode testing

5510-5710 802.11n/ac HT/VHT40CDD |Covered by the worst case 802.11n/ac H/VHT40 CDD 3TX Mode
2TX testing

5510-5670 802.11n HT40 CDD 3TX 16.72 16.57 16.54 21.38 137.47

5710 802.11ac VHT40 CDD 3TX 17.32 17.03 17.07 21.91 155.35

5710 802.11n AC40 STBC 3TX 19.54 19.09 19.42 24.13 258.54

5510-5670 802.11n/ac HT/VHT40 CDD Covered by the worst case emissions testing of 802.11n HT20 CDD
2TX 3TX Mode testing (at greater than or equal to these 2Tx power

5710 802.11ac VHT40 CDD 3TX levels per Tx chain)and HT40 CDD 3Tx PPSD/Power testing, see

5510-5670 802.11n HT40 CDD 3TX 16.72 16.57 16.54 21.38 137.47

5710 802.11n HT40 CDD 3TX 17.32 17.03 17.07 21.91 155.35

5510-5710 802.11n/ac HT/VHT40 Covered by the worst case emissions testing of 802.11n HT20 CDD
STBC/SDM 2TX 3TX Mode testing (at greater than or equal to these 2Tx power

5510-5710 802.11n/ac HT/VHT40 18.76 18.15 18.19 23.15 206.39
STBC/SDM 3TX

5510-5710 802.11n/ac HT/VHT40 BF 2TX [Covered by the worst case emissions testing of 802.11n HT20 BF

3TX Mode testing (at greater than or equal to these 2Tx power

5510-5710 802.11n HT40 BF 3TX levels per Tx chain)and HT40 BF 3Tx PPSD/Power testing, see note

5510-5710 802.11ac VHT40 BF 3TX Covered by the worst case emissions testing of 802.11n HT20 BF

5530 802.11ac VHT80 1TX 16.08 N/A N/A 16.08 40.55

5690 802.11ac VHT80 1TX 19.02 N/A N/A 19.02 79.80

5530-5690 802.11ac VHT80 Covered by the worst case emissions testing of 802.11n HT20 CDD
CDD/STBC/SDM 2TX 3TX Mode testing (at greater than or equal to these 2Tx power

5530-5690 802.11ac VHT80 STBC/SDM [Covered by the worst case emissions testing of 802.11n HT20 CDD
3TX 3TX Mode testing (at greater than or equal to these 2Tx power

5530 802.11ac VHT80 CDD 3TX 14.89 14.52 14.35 19.36 86.37

5690 802.11ac VHT80 CDD 3TX 19.98 20.02 20.05 24.79 301.16

5530-5690 802.11ac VHTS80 BF 2TX Covered by the worst case emissions testing of 802.11n HT20 BF

5530 802.11ac VHT80 BF 3TX 13.73 13.35 13.52 18.31 67.72

5690 802.11ac VHT80 BF 3TX 16.64 16.68 17.00 21.55 142.81

Note:

2Tx power levels may be increased up to the 3Tx emissions limits (based upon PPSD/Power
limits per TX mode and differences in the number of TX chains and compaosite antenna gains)
as long as the 2Tx composite power levels is always less 3Tx power levels tested and listed on
the certificate.
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54. DESCRIPTION OF AVAILABLE ANTENNAS
Antenna Set 1:
Antenna Model Peak gain Peak gain (5150- |Peak gain (5250-| Peak gain (5470- | Peak gain (5725-
Type @ 2412, 2422, 5250MHz) 5350MHz) 5725MHz) 5850MHz)
2432MHz, @5200MHz @5320MHz @5500, 5700MHz | @5785, 5805MHz
(WLAN)
802.11abgn
WLAN
Antenna 1 6.6 7.8 7.7 6.5 5.9
802.11abgn
WLAN
Antenna 2 4.8 6 54 6.8 5.8
802.11abgn
WLAN
Antenna 3 5.5 5.9 5.6 7.2 6.7
BT Antenna
BT 4
2x2 Composite (Correlated) 9.08 9.96 9.72 10.01 9.32
3x3 Composite (correlated) 10.44 11.38 11.07 11.61 10.91
2x2 Composite (Un- correlated) |6.08 6.99 6.78 7.00 6.27
3x3 Composite (Un-correlated) [5.70 6.66 6.36 6.84 6.15
Antenna Set 2:
Antenna Model Peak gain Peak gain (5150- |Peak gain (5250-| Peak gain (5470- | Peak gain (5725-
Type @ 2412, 2422, 5250MHz) 5350MHz) 5725MHz) 5850MHz)
2432MHz, @5200MHz @5320MHz @5500, 5700MHz | @5785, 5805MHz
(WLAN)
802.11abgn
WLAN
Antenna 1 5.6 6.6 6.5 6.9 7.8
802.11abgn
WLAN
Antenna 2 34 6.9 7.7 5.3 7.4
802.11abgn
WLAN
Antenna 3 5.9 6 7 6.7 5.9
BT Antenna_ |4 (BT) 3.9
2x2 Composite 8.76 9.76 10.37 9.81 10.61
3x3 Composite 9.81 11.28 11.85 11.10 11.84
2x2 Composite (Un- correlated) |5.75 6.75 7.36 6.80 6.71
3x3 Composite (Un-correlated) [5.10 6.52 7.09 6.36 7.11

Note: Worst case composite gains for a particular band are highlighted in yellow. These worst
case antenna gains were used to determine compliance for Output Power and PPSD.

5.5.

SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Broadcom, rev. 6.30.118.23.

The test utility software used during testing was BCM Internal, rev. 6.30.RC118.23.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

5.6. WORST-CASE CONFIGURATION AND MODE

Refer to the certification report 12U14669-4E FCC IC UNIl WLAN Report.
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5.7.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo G560 CBuU4473193 DoC
Laptop Lenovo G560 CBU3475167 DoC
Laptop Dell E6400 1317590773 DoC
AC Adapter Lenovo PA-1650-56LC CBU4473193 N/A
AC Adapter Lenovo PA-1650-56LC CBU3475167 N/A
AC Adapter Dell HP-O0O065B83 CNON2765-47890-421-0062|N/A
Adapter Board Catalyst MINI2EXP 06824800DRF6RY11 N/A
Adapter Board Catalyst MINI2EXP C863194009FF6RY3E N/A
Adapter Board/lJig Atheros Comm BCM94331CSMFG |[C58639140010F6RY3K N/A
I/O CABLES
1/0 Cable List

Cable (Port # of identical [Connector |[Cable Type |Cable Remarks

No ports Type Length (m)

1 AC 1 Us 115V Un-Shielded |1m NA

DC 1 DC Un-Shielded |1.8m NA

TEST SETUP

The EUT is attached to a jig board which is 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

A Adapter

—
|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 Asset Cal Date |Cal Due
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01179 02/16/12 |02/16/13
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C0o1179 02/16/13 |02/16/14
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00986 03/22/12 |03/22/13
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00986 03/22/13 |03/22/14
EMI Test Receiver, 9 kHz-7GHz [R&S ESCI 7 1000741 08/08/12 |08/08/13
EMI Test Receiver, 9 kHz-7GHz |R&S ESCI 7 0] 08/21/12 |08/21/13
Antenna, Horn, 18 GHz EMCO 3115 C01218/1000614 |01/18/13 |01/18/14
Antenna, Horn, 18 GHz EMCO 3115 C00945 11/12/12 (11/12/13
Antenna, Horn, 26.5 GHz ARA MWH-1826/B |C00980 11/14/12 (11/14/13
Antenna, Bilog, 30MHz-1GHz [Sunol Sciences [JB1 0 02/07/13 |02/07/14
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 10/19/12 (10/19/13
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 10/22/12 (10/22/13
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 12/20/11 (12/30/13
Peak Power Meter Agilent / HP E4416A C00963 12/13/12 (12/13/13
Peak / Average Power Sensor |Agilent/ HP E9327A C00964 12/13/12 (12/13/13
Power Meter Agilent / HP N1911A 0 07/27/12 |07/27/13
Peak / Average Power Sensor [Agilent/HP E9323A 0 07/26/13 |07/26/14

Page 18 of 243

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: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.1.1. ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period | Duty Cycle| Duty Duty Cycle 1/B
B X Cycle | Correction Factor |Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)

802.11a 20 MHz 2.06 2.09 0.987| 98.7% 0.00 0.010
802.11n HT20 CDD 1.92 1.95 0.987| 98.7% 0.00 0.010
802.11n HT20 STBC 1.92 1.94 0.988| 98.8% 0.00 0.010
802.11n HT40 SISO 0.93 0.95 0.977| 97.7% 0.10 1.080
802.11n HT40 CDD 0.94 0.98 0.957| 95.7% 0.19 1.070
802.11n HT40 STBC 0.91 0.96 0.939| 93.9% 0.27 1.105
802.11ac VHT80 SISO 0.43 0.48 0.905| 90.5% 0.43 2.312
802.11ac VHT80 CDD 0.43 0.48 0.893| 89.3% 0.49 2.320

7.1.2. MEASUREMENT METHOD FOR POWER AND PPSD

For output power measurement, KDB 789033 Method PM as described in section C) f) was
used.

For PSD measurement, KDB 789033 Method SA-1 was used when Duty Cycle is greater than
or equal to 98%.

For PSD measurement, KDB 789033 Method SA-2 was used when Duty Cycle is less than
98%.

7.1.3. MEASUREMENT METHOD FOR AVG SPURIOUS EMISSIONS ABOVE
1 GHz

KDB 789033 Method VB with Power RMS Averaging is used.
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7.1.4. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a HT20 MODE
i Agllent 09.08:51 Jul 23, 2013
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DUTY CYCLE 802.11n HT20 CDD MODE
i Agllent 09.14:52 Jul 23, 2013
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DUTY CYCLE 802.11n HT20 STBC MODE
- Agilent 09:28:22 Jul 23, 2013
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DUTY CYCLE 802.11n HT40 SISO MODE
s Agilent 03.45:23 Jul 23, 2013
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DUTY CYCLE 802.11n HT40 CDD MODE
s Agllent 095717 Jul 23, 2013
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DUTY CYCLE 802.11n HT40 STBC MODE

v Agilent 10:03:30

Jul 23, 2013
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DUTY CYCLE 802.11n HT80 SISO MODE

e Agilent 10:33:06

Jul 23, 2013
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8. ANTENNA PORT TEST RESULTS

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.1. 802.11a 1TX LEGACY MODE, 5.2 GHz BAND

8.1.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

RESULTS

Bandwidth and Antenna Gain

Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Mid 5200 15.20 22.16 14.36 14.36 2.20 10.00 2.20

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

Output Power Results

Channel | Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5200 14.30 14.30 14.36 -0.06

PPSD Results

Channel | Frequency | Chain 1| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5200 0.630 0.630 2.20 -1.570
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

PPSD, Chain 1

PPSD, Chain 1 MID CH
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.2. 802.11n HT20 STBC 3TX MODE, 5.2 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.2.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
7.80 6.00 5.90 6.66
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013

FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
RESULTS
Limits
Channel | Frequency | FCC IC Max Power | FCC IC PPSD
Power EIRP IC Limit [PPSD | eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Mid 5200 16.34 22.49 15.83 15.83 3.34 | 10.00 3.34

Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of Corr'd PPSD |

Output Power Results

Channel | Frequency | Chain O [Chain 1| Chain 2 Total |Power|Power
Meas Meas Meas Corr'd | Limit |Margin
Power | Power Power Power
(MHz) dBm) | (dBm) (dBm) (dBm) | (dBm)| (dB)
Mid 5200 11.00 11.02 11.04 15.79 | 15.83 [ -0.03

PPSD Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total | PPSD | PPSD
Meas Meas Meas Corr'd | Limit |Margin

PPSD | PPSD PPSD PPSD
(MHz) @Bm) | @Bm) | (dBm) (@Bm) |(@Bm)| (dB)
Mid 5200 3.28 | -2.95 2.74 1.79 | 3.34 | -1.55
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain O MID CH

Ref 11.2 d4Bm “Att 15 dB SWT 20 ms
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[ o
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Date: 11.FEB.2013 21:16:10

OUTPUT POWER AND PPSD, Chain 1
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 2

OUTPUT POWER AND PPSD, Chain 2 MID C
® *REW 1 MH=z Marker 1 [T1 !

“UBW 3 ME=z
Ref 11.2 4Bm *Att 15 dB SWT 20 ms

[10T Offfper  IT
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.3. 802.11n HT40 1TX MODE, 5.2 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.3.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013

FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
RESULTS
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
High 5230 15.20 23.00 15.20 15.20 2.20 10.00 2.20

Duty Cycle CF (dB)| 0.10 |Inc|uded in Calculations of Corr'd PPSD |

Output Power Results

Channel | Frequency [ Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
High 5230 15.10 15.10 15.20 -0.10

PPSD Results

Channel | Frequency [ Chain 1| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) [ (dBm) (dBm) (dB)
High 5230 -1.610 | -1.510 2.20 -3.710
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

8.4.

802.11n HT40 CDD 3TX MODE, 5.2 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.4.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

IC RSS-210 A9.2 (1)

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated for output power and the antenna gain is unequal among the

chains. The directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
7.80 6.00 5.90 6.66

The TX chains are correlated for PSD and the antenna gain is unequal among the chains. The
directional gain is:

Chain O [ Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
7.80 6.00 5.90 11.38
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

RESULTS

Output Power Limits

Channel | Frequency | FCC IC Max Power
Power EIRP IC Limit
Limit Limit Power

(MHz) @Bm) | @Bm) | (@Bm) (dBm)
High 5230 16.34 | 23.00 16.34 16.34

Gated Output Power Results

Channel | Frequency | Chain O [Chain 1| Chain 2 Total |Power| Power
Meas Meas Meas Corr'd | Limit |Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) | @Bm)| (dB)
High 5230 10.10 10.28 10.23 14.98 | 16.34 | -1.36
PPSD Limits
Channel | Frequency | FCC IC PPSD
PPSD eirp Limit
Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm)
High 5230 -1.38 10.00 -1.38

Duty Cycle CF (dB)| 0.19 |Inc|uded in Calculations of Corr'd PPSD

PPSD Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total |PPSD | PPSD
Meas Meas Meas Corr'd | Limit |Margin

PPSD | PPSD PPSD PPSD
(MHz) @Bm) | (dBm) | (dBm) (@Bm) |@Bm)| (@dB)
High 5230 6.49 | -6.48 -6.54 -1.54 | -1.38 | -0.16
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 0
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 2
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® “REW 1 MHz Marker 1 [T1 ]
“VEW 3 MEz 6.54 dBm

Ref 15 dBm “Att 20 dB SWT 20 ms G.2274d66667 GHz

Ooffget 11
1

« ko

B

10

- z0

30

- a0 —=w=

Center 5.23 GHz Span 80 MH=z

Date: 13.FEB.2013 21:30:57

Page 37 of 243
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: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.5. 802.11n HT40 STBC 3TX MODE, 5.2 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.5.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
7.80 6.00 5.90 6.66
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REPORT NO: 13U14831-1B

FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

RESULTS
Limits
Channel | Frequency | FCC IC Max Power | FCC IC PPSD
Power EIRP IC Limit | PPSD | eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) [ (dBm)
High 5230 16.34 23.00 16.34 16.34 3.34 | 10.00 3.34
Duty Cycle CF (dB)| 0.27 |Inc|uded in Calculations of Corr'd PPSD |
Output Power Results
Channel | Frequency | Chain O |Chain 1| Chain 2 Total |Power| Power
Meas Meas Meas Corr'd | Limit [Margin
Power | Power Power Power
(MHz) dBm) | (dBm) (dBm) (dBm) | (dBm)| (dB)
High 5230 11.27 11.92 11.29 16.28 | 16.34 | -0.06
PPSD Results
Channel | Frequency | Chain O |Chain 1| Chain 2 Total | PPSD | PPSD
Meas Meas Meas Corr'd | Limit [Margin
PPSD | PPSD PPSD PPSD
(MHz) dBm) | (dBm) (dBm) (dBm) | (dBm)| (dB)
High 5230 -4.47 -3.87 -4.43 0.79 3.34 -2.55
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

¥

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 HIGH CH
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 2

OUTPUT POWER AND PPSD, Chain 2 HIGH CH
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.6. 802.11ac VHT80 1TX MODE, 5.2 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.6.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Mid 5210 125.77 |75.4513 7.80
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Mid 5210 15.20 23.00 15.20 15.20 2.20 10.00 2.20

Duty Cycle CF (dB)| 0.43 |Inc|uded in Calculations of Corr'd PPSD |

Gated Output Power Results

Channel | Frequency [ Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5210 14.28 14.28 15.20 -0.92

PPSD Results

Channel | Frequency | Chain 1| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5210 -5.230 | -4.800 4.00 -8.800
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 CH
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

8.7.

802.11ac VHT80 CDD 3TX MODE, 5.2 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.7.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

IC RSS-210 A9.2 (1)

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated for output power and the antenna gain is unequal among the

chains. The directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
7.80 6.00 5.90 6.66

The TX chains are correlated for PSD and the antenna gain is unequal among the chains. The
directional gain is:

Chain O | Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
7.80 6.00 5.90 11.38
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

RESULTS

Output Power Limits

Channel | Frequency | FCC IC Max Power
Power EIRP IC Limit
Limit Limit Power

(MHz) @Bm) | @Bm) | (@Bm) (dBm)
Mid 5210 16.34 | 23.00 16.34 16.34

Gated Output Power Results

Channel | Frequency | Chain O [Chain 1| Chain 2 Total |Power| Power
Meas Meas Meas Corr'd | Limit |Margin
Power | Power Power Power
(MHz) dBm) | (dBm) (dBm) (dBm) | (dBm)| (dB)
Mid 5210 11.52 11.61 11.53 16.32 | 16.34 | -0.02
PPSD Limits
Channel | Frequency | FCC IC PPSD
PPSD eirp Limit
Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm)
Mid 5210 -1.38 10.00 -1.38

Duty Cycle CF (dB)| 0.49 |Inc|uded in Calculations of Corr'd PPSD

PPSD Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total |PPSD | PPSD
Meas Meas Meas Corr'd | Limit [Margin

PPSD | PPSD PPSD PPSD
(MHz) @Bm) | (dBm) | (dBm) (@Bm) |@Bm)| (@dB)
Mid 5210 8.26 | -7.99 -8.52 299 | -1.38 | -1.61

Note: method (1) “Measure and sum the spectra across the outputs” as specified in KDB
662911 D01 v01r02 was used for this PSD measurements.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 MID CH

“REW 1 MHz Marker 1
“VBW 3 MHz
Ref 1% 4dBm “Att 20 dB SWT 20 ms

et 11

Center 5.21 GHz

Date: 19.FEE.2013 19:12:17

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 MID CH

“RBW 1 MHzZ Marker 1 [(T1 |
‘WEW 3 MHzZ
Ref 15 dBm “Att 20 4B SWT 20 ms

et 11

Center 5.21 GH= Span 140 MHz

Date: 19.FEB.2013 19:13:27
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 2

OUTPUT POWER AND PPSD, Chain 2 MID CH

‘RBEW 1 MHz Marker 1 [T
*VBW 3 MHz
Ref 15 dBm *Att 20 4B SWT 20 ms

Offfet 11

Center 5.21 GHz Span 140 MHzZ

Date: 19.FEB.2013 19:14:00
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.8. 802.11a Legacy 1TX LEGACY MODE, 5.3 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.8.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013

IC: 4324A-BRCM1070

RESULTS
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Mid 5300 22.30 23.19 29.19 21.49 9.30 11.00 9.30

Duty Cycle CF (dB)|

0.00 |Inc|uded in Calculations of PPSD

Output Power Results

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

Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5300 19.32 19.32 21.49 -2.17

PPSD Results

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

PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5300 4.710 4.710 9.30 -4.590
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 MID C
®

"RBW 1 MHz

“WVEW 3 MH=Z

Ref 15 dBm “Att 20 dB SWT 20 ms 5.299080000 <H
Offpet 11 G

Marker 1 [T1 ]

=

Span 30 MAz

Date: 11.FEB.2013 19:06:42
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.9. 802.11n HT20 CDD 3TX MODE, 5.3 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.9.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna [ Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 7.70 7.00 7.09

For PPSD, the TX chains are correlated and the antenna gain is unequal among the chains.
The directional gain is:

Page 52 of 243

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: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

Chain O | Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 7.70 7.00 11.85
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

RESULTS

Output Power Limits

Channel | Frequency | FCC IC IC Power
Power | Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm)
Mid 5300 22.91 23.49 29.49 22.40

Output Power Results

Channel | Frequency | Chain O [Chain 1 Chain 2 Total Power | Power
Meas Meas Meas Corr'd Limit | Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5300 14.38 14.06 14.25 19.00 22.40 -3.40
PPSD Limits
Channel | Frequency | FCC IC PPSD
PPSD PSD Limit

Limit Limit
(MHz) (dBm) | (dBm) (dBm)
Mid 5300 5.15 11.00 5.15

Duty Cycle CF (dB)| 0.00 [included in Calculations of PPSD

PPSD Results

Channel | Frequency | Chain O |Chain 1| Chain 2 Total PPSD | PPSD
Meas Meas Meas Corr'd Limit [ Margin
PPSD | PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5300 0.29 0.12 0.25 4.99 5.15 -0.16
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 MID CH

Ref 15 dBm ~Att 40 dB SWT 20 ms

f
|
J

Center 5.3 GHz 3 MHz/ Span 30 MHz

Date: 9.JUL.2013 12:21:33

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 MID CH
& , e

Ref 15 dBm ~Att 40 dB SWT 20 ms

Fet 113

Span 30 MHz

Date: 9.JUL.2013 13:41:29
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 2 MID CH

«RBW 1 MHz Marker [T
: «VBW 3 MHz

Ref 15 dBm SWT 20 ms 5.302160000 GHz

set 11

Date: 9.JUL.2013 12:25:41
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.10. 802.11n HT20 STBC 3TX MODE, 5.3 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.10.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 7.70 7.00 7.09
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013

IC: 4324A-BRCM1070

RESULTS
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm)| (dBm) | (dBm)
Mid 5300 22.91 23.49 29.49 22.40 9.91 11.00 9.91
Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of PPSD |
Output Power Results
Channel | Frequency | Chain 0 |Chain 1| Chain 2 Total |Power| Power
Meas Meas Meas Corr'd | Limit | Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) (dB)
Mid 5300 17.72 17.53 17.26 22.28 | 22.40 -0.12
PPSD Results
Channel | Frequency | Chain O |Chain 1| Chain 2 Total | PPSD | PPSD
Meas Meas Meas Corr'd | Limit | Margin
PPSD | PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) (dB)
Mid 5300 3.84 3.36 2.99 8.18 9.91 -1.73
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 MID CH
& : e

Ref 15 dBm ~Att 40 dB SWT 20 ms

> i

Span 30 MHz

Date: 9.JUL.2013 14:45:50

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 MID CH

«RBW 1 MHz 1
: «VBW 3 MHz .3 E
5.299220000 GH

Ref 15 dBm ~Att 40 dB SWT 20 ms

\/!‘\

o

Center 5.3 GHz Span 30 MHz

Date: 9.JUL.2013 14:48:00
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 2

OUTPUT POWER AND PPSD, Chain 2 MID CH

«RBW 1 MHz Marker [T
: «VBW 3 MHz 2.99 dBm
5.29 30000 GHz

Ref 15 dBm SWT 20 ms

set 11

Date: 9.JUL.2013 14:37:51
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.11. 802.11n HT40 1TX MODE IN THE 5.3 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.11.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

RESULTS
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5270 22.30 24.00 30.00 22.30 9.30 11.00 9.30

Duty Cycle CF (dB)|

0.10 |Inc|uded in Calculations of Corr'd PPSD

Output Power Results

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

Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 19.00 19.00 22.30 -3.30

PPSD Results

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

PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 7.60 7.70 9.30 -1.60

Note: method (1) “Measure and sum the spectra across the outputs” as specified in KDB
662911 D01 v01r02 was used for Low and Middle channels for this PSD measurements.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

e Agilent 05:33:26 Mow 14,2012 F T |Freg/Channel

Mkr1 5.264 15 GHz Conter

efner Fred

E:L(ZO dBm Atten 20 dB 7.602 dBm £ 57000000 GHz
#Avg

Start Freq

£.23750000 GHz

Stop Freq

530250000 GHz

CF Step
£.50000000 MHz

PAvg Auto Ilan|
100

W1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Center 5.270 00 GHz Span 65 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.12. 802.11n HT40 CDD 3TX MODE, 5.3 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.12.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

IC RSS-210 A9.2 (1)

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

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna [ Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 7.70 7.00 7.09

For PPSD, the TX chains are correlated and the antenna gain is unequal among the chains.
The directional gain is:

Chain O | Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 7.70 7.00 11.85
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

RESULTS

Output Power Limits

Channel | Frequency | FCC IC IC Power
Power Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm)
Low 5270 22.91 24.00 30.00 22.91
Gated Output Power Results
Channel | Frequency [ Chain O [ Chain 1 Chain 2 Total |Power| Power
Meas Meas Meas Corr'd | Limit [ Margin
Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5270 17.12 17.00 17.34 21.93 | 22.91 -0.98
PPSD Limits
Channel | Frequency | FCC IC PPSD
PPSD PSD Limit

Limit Limit
(MHz) (dBm) | (dBm) (dBm)
Low 5270 5.15 11.00 5.15

Duty Cycle CF (dB)| 0.19 [Included in Calculations of Corr'd PPSD

PPSD Results

Channel | Frequency | Chain O [Chain 1| Chain 2 Total |PPSD | PPSD
Meas Meas Meas Corr'd | Limit | Margin
PPSD | PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5270 -0.15 -0.53 0.35 4.87 5.15 -0.28
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

~REW 1 MHz M
! «VBW 3 MHz —0.1

Ref 15 dBm ~Att 40 dB SWT 20 ms

Orfffet 11]3 aB

X

W\/\[{\/\/\

Date: 24.JUL.2013 15:37:21

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
& e

Ref 15 dBm ~Att 40 dB SWT 20 ms

Fec 11

Date: 24.JUL.2013 15:35:21
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 2

OUTPUT POWER AND PPSD, Chain 2 LOW CH

“REW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 0.35
Ref 15 dBm *Att 20 dB SWT 20 ms 5.266458333 GHz

set 11

Center 5.27 GHz Span 85 MHz

Date: 13.FEB.2013 22:04:22
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.13. 802.11n HT40 STBC 3TX MODE, 5.3 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.13.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 7.70 7.00 7.09
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

FCC ID: QDS-BRCM1070

RESULTS
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHZz) (dBm) | (dBm) (dBm) (dBm) | (dBm)| (dBm) | (dBm)
Low 5270 22.91 24.00 30.00 22.91 9.91 11.00 9.91

Duty Cycle CF (dB)| 0.27 |Inc|uded in Calculations of PPSD |

Output Power Results

Channel | Frequency | Chain O |Chain 1| Chain 2 Total |Power| Power
Meas Meas Meas Corr'd | Limit | Margin
Power [ Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5270 18.13 17.65 17.74 22.62 | 22.91 -0.29

PPSD Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total |PPSD | PPSD

Meas Meas Meas Corr'd | Limit | Margin
PPSD | PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5270 1.36 0.87 0.78 6.05 9.91 -3.86

Note: method (1) “Measure and sum the spectra across the outputs” as specified in KDB
662911 D01 v01r02 was used for this PSD measurements.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

Ref 15 dBm ~Att 40 dB SWT 20 ms

Offfet 11]23 <
|10

. ~p

Span 85 MHz

Date: 9.JUL.2013 15:17:29

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
& | e

Ref 15 dBm ~Att 40 dB SWT 20 ms

et 112

= s

Date: 9.JUL.2013 15:19:05
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 2

OUTPUT POWER AND PPSD, Chain 2 LOW CH

«RBW 1 MHz Marker [T
: «VBW 3 MHz .78 dBm
5.267365000 GHz

Ref 15 dBm SWT 20 ms

set 11

Date: 9.JUL.2013 15:21:37

Page 71 of 243
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: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.14. 802.11ac VHT40 BF 3TX MODE, 5.3 GHz BAND

This mode has same antenna port results, except for output power, as 802.11n HT40 CDD 3TX.

8.14.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is
less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10

dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

The TX chains are correlated and the antenna gain is unequal among the chains. The
directional gain is:

Chain O | Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 7.70 7.00 11.85
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

RESULTS
Output Power Limits
Channel | Frequency | FCC IC IC Power
Power Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm)
Low 5270 18.15 24.00 30.00 18.15
Gated Output Power Results
Channel | Frequency [ Chain O [ Chain 1 Chain 2 Total |Power| Power
Meas Meas Meas Corr'd | Limit [ Margin
Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5270 13.21 13.45 13.33 18.10 | 18.15 -0.05
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.15. 802.11ac VHT80 1TX MODE, 5.3 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.15.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013

FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
RESULTS
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Mid 5290 22.30 24.00 30.00 22.30 9.30 11.00 9.30

Duty Cycle CF (dB)| 0.43 [Included in Calculations of Corr'd PPSD |

Output Power Results

Channel | Frequency | Chain 0| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5290 16.52 16.52 22.30 -5.78

PPSD Results

Channel | Frequency | Chain 0| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5290 6.00 6.43 9.30 -2.87
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 MID CH

e Agilent 16:36:32 Mow 16,2012 F T |Freg/Channel

Mkr1 5.278 00 GHz Conter

efner Fred

E:L(ZO dBm Atten 20 dB 6.000 dBm £ 25000000 GHz
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Stop Freq

537000000 GHz

CF Step
16.0000000 MHz

PAvg Auto Ilan|
100

W1 s2 Freq Offset
S3 FS 0.00000000 Hz
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aff): :
ETun Signal Track
Swp on Off

Center 5.290 00 GHz Span 160 MHz ‘
#Res BW 1 MHz #WBW 3 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.16. 802.11ac VHT80 CDD 3TX MODE, 5.3 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.16.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated for output power and the antenna gain is unequal among the
chains. The directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 7.70 7.00 7.09

The TX chains are correlated for PSD and the antenna gain is unequal among the chains. The
directional gain is:
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DATE: AUGUST 18, 2013

REPORT NO: 13U14831-1B
IC: 4324A-BRCM1070

FCC ID: QDS-BRCM1070

Chain O [ Chain 1 | Chain 2 | Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 7.70 7.00 11.85
RESULTS
Output Power Limits
Channel | Frequency | FCC IC IC Power
Power | Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm)
Low 5290 24.00 24.00 30.00 22.91
Gated Output Power Results
Channel | Frequency | Chain 0 |Chain 1| Chain 2 Total |Power| Power
Meas Meas Meas Corr'd | Limit | Margin
Power | Power Power Power
(MHz) dBm) | (dBm) (dBm) (dBm) [ (dBm) (dB)
Low 5290 13.05 13.28 13.12 17.92 22.91 -4.99
PPSD Limits
Channel | Frequency FCC IC PPSD
PPSD PSD Limit
Limit Limit
(MHz) (dBm) | (dBm) (dBm)
Low 5290 5.15 11.00 5.15
Duty Cycle CF (dB)| 0.49 |Inc|uded in Calculations of PPSD
PPSD Results
Channel | Frequency [ Chain O |[Chain 1| Chain 2 Total | PPSD | PPSD
Meas Meas Meas Corr'd | Limit | Margin
PPSD PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) [ (dBm) (dB)
Low 5290 -6.51 -7.38 -7.24 -1.77 5.15 -6.92
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 0
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 2

OUTPUT POWER AND PPSD, Chain 2 LOW CH
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.17. 802.11ac VHT80 BF 3TX MODE, 5.3 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.17.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

The TX chains are correlated and the antenna gain is unequal among the chains. The
directional gain is:

Chain O | Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 7.70 7.00 11.85
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

RESULTS

Output Power Limits

Channel | Frequency | FCC IC IC Power
Power Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm)
Low 5290 18.15 24.00 30.00 18.15

Gated Output Power Results
Channel | Frequency [ Chain O [ Chain 1

Chain 2 Total [Power| Power
Meas Meas Meas Corr'd | Limit | Margin
Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5290 13.26 13.66 13.02 18.09 18.15 -0.06
PPSD Limits
Channel | Frequency | FCC IC PPSD
PPSD PSD Limit

Limit Limit
(MHz) (dBm) | (dBm) (dBm)
Low 5290 5.15 11.00 5.15

Duty Cycle CF (dB)| 0.49 |Inc|uded in Calculations of Corr'd PPSD

PPSD Results
Channel | Frequency | Chain O [Chain 1

Chain 2 Total |PPSD | PPSD
Meas Meas Meas Corr'd | Limit | Margin

PPSD | PPSD PPSD PPSD

(MHz) @Bm) | (@Bm) (dBm) (dBm)
Low 5290 6.76 | -6.27

(dBm)| (dB)
-6.51 1.25 | 5.15 | -6.40
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REPORT NO: 13U14831-1B

DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070

IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

«RBW 1 MHz M

~VBW 3 MHz

«Att 40 dB SWT 20 ms

Span 170 MHz

Date: 19.JUL.2013 10:44:23

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

® «RBW 1 MHz Marker
. ia

«VBW 3 MHz —e
Ref 16.3 dBm ~Att 40 dB SWT 20 ms

.27 dBm

et 11

10

17 MHz/ Span 170 MHz

Date: 19.JUL.2013 10:45:27
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 2

OUTPUT POWER AND PPSD, Chain 2 LOW CH

«RBW 1 MHz Marker [T
: «VBW 3 MHz -6.51 dBm
5.298840000 GHz

Ref 16.3 dBm SWT 20 ms

set 11
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Date: 19.JUL.2013 10:46:42
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.18. 802.11a Legacy 1TX LEGACY MODE, 5.6 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.18.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013

FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
RESULTS
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (@Bm) | (dBm)
Mid 5580 22.80 23.19 29.19 21.99 9.80 | 11.00 9.80

Duty Cycle CF (dB)| 0.00 [Included in Calculations of PPSD |

Output Power Results

Channel | Frequency [ Chain 1 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5580 19.45 19.45 21.99 -2.54

PPSD Results

Channel | Frequency | Chain 1| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) [ (dBm) (dBm) (dB)
Mid 5580 5.170 5.170 9.80 -4.630
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 MID CH

<é§> *REW 1 MH=z Marker 1 [T1 ]
*WVEBW 3 MH=z 5.17 dBm
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1

4\
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.19. 802.11n HT20 3TX CDD MODE, 5.6 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.19.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated for output power and the antenna gain is unequal among the
chains. The directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 6.80 7.20 6.84

The TX chains are correlated for PSD and the antenna gain is unequal among the chains. The
directional gain is:
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

Chain O | Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 6.80 7.20 11.61
RESULTS
Output Power Limits
Channel | Frequency | FCC IC IC Power
Power | Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm)
Mid 5580 23.16 23.50 29.50 22.66

Duty Cycle CF (dB)]

0.00 |Inc|uded in Calculations of Corr'd Power

Gated Output Power Results

Channel | Frequency [ Chain O [Chain 1| Chain 2 Total |Power| Power
Meas Meas Meas Corr'd | Limit [ Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) (dB)
Mid 5580 14.19 13.98 14.03 18.84 22.66 -3.82
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REPORT NO: 13U14831-1B

FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

PPSD Limits
Channel | Frequency | FCC IC PPSD
PPSD PSD Limit
Limit Limit
(MHz) (dBm) | (dBm) (dBm)
Mid 5580 5.39 11.00 5.39
Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of Corr'd Power & PPSD
PPSD Results
Channel | Frequency | Chain 0 |Chain 1| Chain 2 Total | PPSD | PPSD
Meas Meas Meas Corr'd | Limit [ Margin
PPSD | PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) [(dBm)| (dB)
Mid 5580 0.49 0.58 0.39 5.26 5.39 -0.13

Note: method (1) “Measure and sum the spectra across the outputs” as specified in KDB
662911 D01 v01r02 was used for this PSD measurements.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 MID C
® *RBW 1 MHzZ Marker 1 "1 1

"VBW 3 MHz 0.49 dPm
Ref 1% dBm “Att 20 dE SWT Z0 me 5522150000 GHE

Offpet 11

e: 1Z2.FEB.2013 00:15:14

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 MID CH
® "REW 1 MHz Markex

T VEW 3 MH=z
Ref 15 dBm ‘ALt 20 dB SWT 20 ms

et 11}:

1_rod

Center 5.58 GHz Span 30 MHz

Date: 12.FER.2013 00:21:25
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 2

OUTPUT POWER AND PPSD, Chain 2 MID CH
® 'f;i ; ﬁi Marker 1 —-‘“-‘,JC e

Ref 15 dBm “Att 20 dB SWT 20 ms

et 11
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.20. 802.11ac HT20 CDD CH 144 3TX MODE, 5.6 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.20.1. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.2 dB (including 10 dB pad and 1.2 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Average Power Results

Channel | Frequency [ Chain O [Chain 1| Chain 2 | Total
Power | Power | Power |Power
(MHz) dBm) | (dBm) | (dBm) | (dBm)
High 5720 14.83 14.38 14.92 | 19.49
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.20.2. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 6.80 7.20 6.84

Chain O | Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 6.80 7.20 11.61
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

RESULTS

Limits (FCC), portion in UNII 2 ext band

Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit [ Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Mid 5720 22.37 22.39 28.39 21.55 5.39 11.00 5.39
Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of PPSD
Output Power Results
Channel | Frequency | Chain O [ Chain 1 | Chain 2 Total Power | Power
Meas Meas Meas Corr'd Limit [ Margin
Power | Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5720 10.49 10.00 10.39 15.07 21.55 -6.48
PPSD Results
Channel | Frequency [ Chain O | Chain 1 | Chain 2 Total PPSD | PPSD
Meas Meas Meas Corr'd Limit [ Margin
PPSD PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5720 0.54 0.29 0.44 5.20 5.39 -0.19
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

Limits (FCC), portion in 5.8 GHz UNII 3 band

Channel [ Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm)| (dBm) | (dBm)
Mid 5720 18.86 16.85 22.85 16.01 5.39 11.00 5.39

Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of PPSD |

Output Power Results

Channel | Frequency [ Chain O | Chain 1 Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit | Margin
Power | Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5720 4.42 3.79 4.50 9.02 16.01 -6.99

PPSD Results

Channel | Frequency [ Chain O [ Chain 1 | Chain 2 Total PPSD | PPSD
Meas Meas Meas Corr'd Limit | Margin
PPSD PPSD PPSD PPSD
(MHz) (dBm) [ (dBm) (dBm) (dBm) (dBm)| (dB)
Mid 5720 -0.360 -0.790 -0.810 4.12 5.39 -1.27
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER and PSD, Chain 0
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER and PSD, Chain 1
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER and PSD, Chain 2
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

8.21. 802.11n HT20 STBC 3TX MODE, 5.6 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.21.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 6.80 7.20 6.84

Page 100 of 243

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

TEL: (510) 771-1000

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



REPORT NO: 13U14831-1B

FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013

IC: 4324A-BRCM1070

RESULTS
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit [PPSD| PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [ (dBm)| (dBm) | (dBm)
Mid 5580 23.16 23.51 29.51 22.67 | 10.16 | 11.00 10.16
Duty Cycle CF (dB)| 0.00 [Included in Calculations of Corr'd Power & PPSD |
Output Power Results
Channel | Frequency | Chain O |Chain 1| Chain 2 Total |Power| Power
Meas Meas Meas Corr'd | Limit | Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) [(dBm)| (dB)
Mid 5580 18.02 17.70 17.94 22.66 | 22.67 | -0.01
PPSD Results
Channel | Frequency | Chain O |Chain 1| Chain 2 Total | PPSD | PPSD
Meas Meas Meas Corr'd | Limit [ Margin
PPSD | PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) [(dBm)| (dB)
Mid 5580 4.07 3.44 3.96 8.60 10.16 | -1.56

Note: method (1) “Measure and sum the spectra across the outputs” as specified in KDB
662911 D01 v01r02 was used for Low and Middle channels for this PSD measurements.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 MID C

1

/_l___

o

Center 5.58 GHz Span 30 MHz

Date: 11.FEE.2013 23:24:21

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 MID C

@ ) e
T 5.538

J.44 dBm
Ref 15 dBm

offpet 11

[ o

Center 5.58 GHz Span 30 MHz

Date: 11.FEB.2013 23:25:45

Page 102 of 243
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: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 2
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.22. 802.11n HT40 1TX MODE, 5.6 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.22.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013

FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
RESULTS
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (@Bm) | (dBm)
Mid 5550 22.80 24.00 30.00 22.80 9.80 | 11.00 9.80

Duty Cycle CF (dB)| 0.23 [included in Calculations of Corr'd PPSD |

Output Power Results

Channel | Frequency [ Chain 1 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5550 19.00 19.00 22.80 -3.80

PPSD Results

Channel | Frequency | Chain 1| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) [ (dBm) (dBm) (dB)
Mid 5550 8.110 8.340 9.80 -1.460
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.23. 802.11n HT40 CDD 3TX MODE, 5.6 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.23.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated for output power and the antenna gain is unequal among the
chains. The directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.5 6.8 7.2 6.84

The TX chains are correlated and the antenna gain is unequal among the chains. The
directional gain is:
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

Chain O | Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.5 6.8 7.2 11.61
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

FCC ID: QDS-BRCM1070

RESULTS
Output Power Limits
Channel | Frequency | FCC IC IC Power
Power [ Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm)
Mid 5550 23.16 24.00 30.00 23.16
Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of Corr'd Power
Output Power Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total |Power| Power
Meas Meas Meas Corr'd | Limit | Margin
Power | Power Power Power
(MHz) dBm) | (dBm) (dBm) (dBm) | (dBm)| (dB)
Mid 5550 16.72 16.57 16.54 21.38 | 23.16 -1.78
PPSD Limits
Channel | Frequency | FCC IC PPSD
PPSD PSD Limit
Limit Limit
(MHz) (dBm) | (dBm) (dBm)
Mid 5550 5.39 11.00 5.39

| Duty Cycle CF (dB)| 0.22 [included in Calculations of Corr'd Power & PPSD

PPSD Results

Channel | Frequency [ Chain 0 |Chain 1| Chain 2 Total [PPSD | PPSD
Meas Meas Meas Corr'd | Limit | Margi
n
PPSD | PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm)| (dB)
Mid 5550 0.43 0.48 0.04 5.31 5.39 | -0.08

Note: method (1) “Measure and sum the spectra across the outputs” as specified in KDB
662911 D01 v01r02 was used for this PSD measurements.
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.24. 802.11ac HT40 CDD 3TX CH 142 MODE, 5.6 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.24.1. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.2 dB (including 10 dB pad and 1.2 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Average Power Results

Channel | Frequency | Chain O |Chain 1| Chain 2 | Total
Power | Power | Power |Power
(MHz) dBm) | (dBm) | (dBm) | (dBm)
High 5720 17.32 17.03 17.07 | 21.91
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

8.24.2. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB

emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated for output power and the antenna gain is unequal among the

chains. The directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna [ Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 6.80 7.20 6.84

The TX chains are correlated for PSD and the antenna gain is unequal among the chains. The
directional gain is:

Chain O | Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 6.80 7.20 11.61
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

RESULTS
Limits (FCC), portion in UNII 2 ext band
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Mid 5710 23.16 24.00 30.00 23.16 5.39 | 11.00 5.39
Duty Cycle CF (dB)| 0.22 [included in Calculations of PPSD |
Output Power Results
Channel | Frequency | Chain O [ Chain 1 | Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit [ Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5710 13.79 13.82 13.61 18.73 23.16 | -4.43
PPSD Results
Channel | Frequency | Chain O [ Chain 1 | Chain 2 Total PPSD | PPSD
Meas Meas Meas Corr'd Limit | Margin
PPSD PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5710 0.30 0.22 0.08 5.19 5.39 -0.20
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

Limits (FCC), portion in 5.8 GHz UNII 3 band

Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Mid 5710 23.16 22.17 28.17 21.33 5.39 11.00 5.39

Duty Cycle CF (dB)| 0.22 [included in Calculations of PPSD |

Output Power Results

Channel | Frequency | Chain O | Chain 1 | Chain 2 Total Power | Power
Meas Meas Meas Corr'd Limit | Margin
Power | Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5710 3.37 2.89 2.87 8.04 21.33 | -13.29

PPSD Results

Channel | Frequency | Chain O | Chain 1 | Chain 2 Total PPSD | PPSD
Meas Meas Meas Corr'd Limit | Margin
PPSD PPSD PPSD PPSD
(MHz) (dBm) [ (dBm) (dBm) (dBm) (dBm)| (dB)
Mid 5710 -0.68 -1.20 -1.24 3.96 5.39 -1.43
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER and PSD, Chain 1
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

8.25. 802.11n HT40 STBC 3TX MODE, 5.6 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.25.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna [ Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 6.80 7.2 6.84
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REPORT NO: 13U14831-1B

FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013

IC: 4324A-BRCM1070

RESULTS
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power [ Power EIRP Limit | PPSD| PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (@Bm)| (dBm) | (dBm)
Mid 5550 23.16 24.00 30.00 23.16 | 10.16 | 11.00 10.16
Duty Cycle CF (dB)| 0.23 |Inc|uded in Calculations of Corr'd PPSD |
Output Power Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total |Power| Power
Meas Meas Meas Corr'd | Limit | Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) | (@d@Bm)| (dB)
Mid 5550 18.76 18.15 18.19 23.15 23.16 -0.01
PPSD Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total | PPSD | PPSD
Meas Meas Meas Corr'd | Limit | Margin
PPSD | PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) | (@@Bm)| (dB)
Mid 5550 2.42 1.79 1.65 6.97 10.16 -3.19

Note: method (1) “Measure and sum the spectra across the outputs” as specified in KDB
662911 D01 v01r02 was used for this PSD measurements.
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.26. 802.11ac VHT80 1TX MODE, 5.6 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.26.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013

FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
RESULTS
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (@Bm) | (dBm)
Low 5530 22.80 24.00 30.00 22.80 9.80 | 11.00 9.80

Duty Cycle CF (dB)| 0.46 [Included in Calculations of Corr'd PPSD |

Output Power Results

Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5530 16.08 16.08 22.80 -6.72

PPSD Results

Channel | Frequency | Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5530 5.845 6.305 9.80 -3.495
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.27. 802.11ac VHT80 CH 138 1TX MODE IN THE 5.8 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.27.1. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.2 dB (including 10 dB pad and 1.2 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel [Frequency| Power
(MHz) (dBm)

High 5720 19.02
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.27.1. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

RESULTS

Limits (FCC), portion in UNIl 2 ext band

Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Mid 5690 24.00 24.00 30.00 24.00 9.80 11.00 9.80

Duty Cycle CF (dB)| 0.46 [Included in Calculations of PPSD |

Output Power Results

Channel | Frequency [ Chain 1| Total Power Power
Meas Corr'd Limit Margin
Power | Power
(MHz) (dBm) (dBm) (dBm) (dB)
Mid 5690 15.23 15.69 24.00 -8.31

PPSD Results

Channel | Frequency [ Chain 1| Total PPSD PPSD
Meas Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dB)
Mid 5690 -1.750 -1.29 9.80 -11.09
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

Limits (FCC), portion in 5.8 GHz UNII 3 band

Channel [ Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Mid 5690 24.00 15.45 21.45 15.45 9.80 | 11.00 9.80

Duty Cycle CF (dB)| 0.46 |Inc|uded in Calculations of PPSD

Output Power Results

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

Power | Power
(MHz) (dBm) (dBm) (dBm) (dB)
Mid 5690 1.08 1.54 15.45 -13.91

PPSD Results

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

PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dB)
Mid 5690 -3.330 -2.87 9.80 -12.67
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

PSD, Chain 1
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.28. 802.11ac VHT80 CDD 3TX MODE, 5.6 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.28.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated for output power and the antenna gain is unequal among the
chains. The directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.5 6.8 7.2 6.84

The TX chains are correlated and the antenna gain is unequal among the chains. The
directional gain is:

Chain O [ Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.5 6.8 7.2 11.61
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070

IC: 4324A-BRCM1070

RESULTS

Output Power Limits

Channel | Frequency | FCC IC IC Power
Power | Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm)
Low 5530 23.16 24.00 30.00 23.16

Duty Cycle CF (dB)|

0.00 |Inc|uded in Calculations of Corr'd Power

Gated Output Power Results

Channel | Frequency | Chain 0 |Chain 1| Chain 2 Total |Power| Power
Meas Meas Meas Corr'd | Limit | Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5530 14.89 14.52 14.35 19.36 | 23.16 -3.80
PPSD Limits
Channel | Frequency | FCC IC PPSD
PPSD PSD Limit
Limit Limit
(MHz) (dBm) | (dBm) (dBm)
Low 5530 5.39 11.00 5.39
Duty Cycle CF (dB)| 0.46 |Inc|uded in Calculations of Corr'd PPSD
PPSD Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total | PPSD | PPSD
Meas Meas Meas Corr'd | Limit | Margin
PPSD | PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm)| (dB)
Low 5530 -5.81 -6.42 -6.34 -0.95 5.39 -6.34

Note: method (1) “Measure and sum the spectra across the outputs” as specified in KDB
662911 D01 v01r02 was used for this PSD measurements.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 2

OUTPUT POWER AND PPSD, Chain 2 LOW CH
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pvs]
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.29. 802.11ac VHT80 CDD 3TX CH 138 MODE, 5.6 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.29.1. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.2 dB (including 10 dB pad and 1.2dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel | Frequency | Chain O [Chain 1| Chain 2 Total
Power | Power | Power Power
(MHz) (dBm) | (dBm) | (dBm) (dBm)
Mid 5690 19.98 20.02 20.05 24.79

Page 135 of 243

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: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

8.29.2. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB

emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated for output power and the antenna gain is unequal among the

chains. The directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna [ Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 6.80 7.20 6.84

The TX chains are correlated for PSD and the antenna gain is unequal among the chains. The
directional gain is:

Chain O | Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 6.80 7.20 11.61
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

RESULTS

Limits (FCC), portion in UNII 2 ext band

Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit [ Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Mid 5690 23.16 24.00 30.00 23.16 5.39 | 11.00 5.39

Duty Cycle CF (dB)| 0.46 |[Included in Calculations of PPSD |

Output Power Results

Channel | Frequency | Chain O [ Chain 1 | Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit [ Margin
Power | Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) @Bm) | (dB)
Mid 5690 16.42 16.010 16.00 21.38 23.16 | -1.78

PPSD Results

Channel | Frequency | Chain O [ Chain 1 | Chain 2 Total PPSD | PPSD
Meas Meas Meas Corr'd Limit | Margin
PPSD PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5690 -0.260 -0.550 -0.600 4.76 5.39 -0.63
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

Limits (FCC), portion in 5.8 GHz DTS band

Channel [ Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm)| (dBm) | (dBm)
Mid 5690 23.36 15.29 21.29 14.65 5.39 11.00 5.39

Duty Cycle CF (dB)| 0.46 [Included in Calculations of PPSD |

Output Power Results

Channel [ Frequency | Chain O | Chain 1 | Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit | Margin
Power | Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5690 2.47 2.02 2.14 7.45 14.65 -7.21

PPSD Results

Channel [ Frequency [ Chain 0 | Chain 1 Chain 2 Total PPSD | PPSD
Meas Meas Meas Corr'd Limit | Margin
PPSD PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5690 -1.920 -2.420 -2.560 2.94 5.390 | -2.450
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER and PSD, Cain 0

OUTPUT POWER and PSD, Chain 0 HIGH CH — UNII 2ext
® e 1

- . - 4
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OUTPUT POWER and PSD, Chain 0 HIGH CH — UNII 3
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

OUTPUT POWER and PSD, Chain 1
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OUTPUT POWER and PSD, Chain 1 HIGH CH — UNII 2ext
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OUTPUT POWER and PSD, Chain 1 HIGH CH — UNII 3
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REPORT NO: 13U14831-1B

FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

OUTPUT POWER and PSD, Chain 2

OUTPUT POWER and PSD, Chain 2 HIGH CH — UNII 2ext
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OUTPUT POWER and PSD, Chain 2 HIGH CH — UNII 3
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.30. 802.11ac VHT80 CDD BF 3TX MODE, 5.6 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.30.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated for output power and the antenna gain is unequal among the
chains. The directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.5 6.8 7.2 6.84

The TX chains are correlated and the antenna gain is unequal among the chains. The
directional gain is:

Chain O [ Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.5 6.8 7.2 11.61
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

RESULTS
Output Power Limits
Channel | Frequency | FCC IC IC Power
Power [ Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm)
Low 5530 18.39 24.00 30.00 18.39
Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of Corr'd Power

Output Power Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total |Power| Power
Meas Meas Meas Corr'd | Limit | Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm)| (dB)
Low 5530 13.73 13.35 13.52 18.31 | 18.39 -0.08
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

PPSD Limits
Channel | Frequency | FCC IC PPSD
PPSD PSD Limit
Limit Limit
(MHz) (dBm) [ (dBm) (dBm)
Low 5530 5.39 11.00 5.39
Duty Cycle CF (dB)| 0.46 [Included in Calculations of PPSD
PPSD Results
Channel | Frequency | Chain 0 |Chain 1| Chain 2 Total | PPSD | PPSD
Meas Meas Meas Corr'd | Limit | Margi
n
PPSD PPSD PPSD PPSD
(MHz) (dBm) [ (dBm) (dBm) (dBm) [ (@Bm)| (dB)
Low 5530 -8.03 -8.01 -8.27 -2.87 5.39 -8.26

Note: method (1) “Measure and sum the spectra across the outputs” as specified in KDB
662911 D01 v01r02 was used for this PSD measurements.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER AND PPSD, Chain 2

OUTPUT POWER AND PPSD, Chain 2 LOW CH
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

8.31. 802.11ac VHT80 BF 3TX CH 138 MODE, 5.6 GHz BAND

Bandwidth measurements remain covered by the data submitted in the original filing, report
12U14669-4E, as these are independent of antenna gain. If necessary power measurements
were retested and are equal or lower to those documented in original filing, and the limits have
been modified to account for the new, higher gain antennas covered by this C2PC.

8.31.1. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.2 dB (including 10 dB pad and 1.2dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel | Frequency | Chain O [Chain 1| Chain 2 Total
Power | Power | Power Power
(MHz) (dBm) | (dBm) | (dBm) (dBm)
Mid 5690 16.64 16.88 17.00 21.61
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

8.31.2. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB

emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated for output power and the antenna gain is unequal among the

chains. The directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna [ Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 6.80 7.20 6.84

The TX chains are correlated for PSD and the antenna gain is unequal among the chains. The
directional gain is:

Chain O | Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
6.50 6.80 7.20 11.61
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RESULTS

Limits (FCC), portion in UNII 2 ext band

Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit [ Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Mid 5690 18.39 24.00 30.00 18.39 5.39 | 11.00 5.39

Duty Cycle CF (dB)| 0.46 |[Included in Calculations of PPSD |

Output Power Results

Channel | Frequency | Chain O [ Chain 1 | Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit [ Margin
Power | Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) @Bm) | (dB)
Mid 5690 12.88 13.02 13.19 18.26 18.39 | -0.13

PPSD Results

Channel | Frequency | Chain O [ Chain 1 | Chain 2 Total PPSD | PPSD
Meas Meas Meas Corr'd Limit | Margin
PPSD PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5690 -3.980 -3.230 -3.360 1.72 5.39 -3.67
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

Limits (FCC), portion in 5.8 GHz UNII 3 band

Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm)| (dBm) | (dBm)
Mid 5690 18.39 15.29 21.29 9.68 5.39 11.00 5.39

Duty Cycle CF (dB)| 0.46 |Inc|uded in Calculations of PPSD |

Output Power Results

Channel | Frequency | Chain 0 | Chain 1 | Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit | Margin
Power | Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm)| (dB)
Mid 5690 -1.25 -1.40 -0.87 4.06 9.68 -5.62

PPSD Results

Channel [ Frequency | Chain O | Chain 1 | Chain 2 Total PPSD | PPSD
Meas Meas Meas Corr'd Limit | Margin
PPSD | PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5690 -5.250 -5.430 -5.010 0.00 5.390 | -5.385
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER and PSD, Cain 0

OUTPUT POWER and PSD, Chain 0 MID CH — UNII 2ext

¥

OUTPUT POWER and PSD, Chain 0 MID CH — UNII 3
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER and PSD, Chain 1

OUTPUT POWER and PSD, Chain 1 MID CH — UNII 2ext

hides  abosfim

L,

OUTPUT POWER and PSD, Chain 1 MID CH — UNII 3

-
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

OUTPUT POWER and PSD, Chain 2

OUTPUT POWER and PSD, Chain 2 MID CH — UNII 2ext
& e

=

OUTPUT POWER and PSD, Chain 2 MID CH — UNII 3

-
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

9. RADIATED TEST RESULTS
9.1. LIMITS AND PROCEDURE

LIMITS

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

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uvV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 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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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. TX ABOVE 1 GHz 802.11a 1TX LEGACY MODE, 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

Covered by worst case band edge testing of 11n HT20 CDD 3TX at power levels, per transmit
chain, greater than or equal to any 1TX, 2TX, and 3TX mode.

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of HT20 CDD MCSO0 3TX at power levels, per transmit
chain, greater than or equal to any 1TX, 2TX, and 3TX mode.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

9.2.2. TX ABOVE 1 GHz 802.11n HT20 CDD 3TX MODE, 5.2 GHz BAND

Note: 802.11n HT20 CDD 3TX mode is disabled, however as a worst case scenario radiated
testing is used to cover any 1TX, 2TX, and 3TX mode at greater than or equal to power levels,
per transmit chain.

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

® REBW 1 MHz Marker 1 [Tl ]
1 als 3 3 VBW 3 MHz G4.06 SEuv

Ref 111.9 dBuv Att 0O dB SWT 20 ms 5.142200000 GHz

Fiio

sStart & GHz Stop 5.165 GHzZ

Date: 16.FEBRB.2013 05:55:29

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

® REW 1 MH=z Marker 1 [T1 ]
16.Feb 15 0%:5 VBW 10 Hz 47 .96 dBwuv

Ref 111.9 dBuv Att 0 dB SWT 17 = £.082100000 GHz

Fiio-e

Stop 5.15 GH=z

Date: 16.FEB.2013 05:57:22
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

LOW CHANNEL RESTRICTED, PEAK, VERT

Ref 111.9 dBuv att 0 dB SWT 20 ms

Flio-ess <+

i

Start 5 GHz Stop 5.15 GH=z

Date: 16.FEB.2Z013 07:27:03

LOW CHANNEL RESTRICTED, AVERAGE, VERT

® REW 1 MHz Marker 1 [Tl ]
16.Feb 13 07:19 “VBW 10 Hz 49.46 dBRV

Ref 111.9 dBpv SWT 17 =

5.101100000 GHz

F110-ss 4

Fioo

M

Center 5.075 GHz Span 150 MHZ

Date: 16.FEB.2013 07:19:31
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
UL Verification Services, Fremont 5m Chamber-A

Company: Broadcom

Project #: 13U14831

Date: 2/20/12013

Test Engineer: D. Garcia/ R. Alegre

Configuration: EUT, adapter board, laptop, antenna setup
Mode: 5.2GHz Band, 11n HT20 3Tx

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz |  Pre-amplifer 26>4OGHZ‘ Horn >18GHz ‘ Limit ‘

‘ T73; SIN: 6717 @3m ,‘ ‘ T144 Miteq 3008A00931 j ‘ T88 Miteq 26-40GHz j ‘ T89; ARA 18-26GHz; S/N:1049 j ‘ FCC 15.205 j

Hi Frequency Cables

3' cable 22807700 ‘ 12' cable 22807600 ‘ 20' cable 22807500 HPE ‘ Reject Filter Peak Measurements
RBW=VBW=1MHz

‘ 3' cable 22807700 j ‘ 12' cable 22807600 j ‘ 20' cable 22807500 j ‘ j ‘ R_001 ﬂ Average Measurements

RBW=1MHz ; VBW=10Hz

Dist ;| Read Pk {Read Avg.| AF | CL | Amp |D Corr| Fltr | Peak Avg Pk Lim |Avg Lim| Pk Mar | Avg Mar Notes
(m) dBuVvV dBuvV |{dB/m; dB dB dBuV/m|dBuV/mi{ dBuV/m | dBuV/m; dB dB (VIH)
Low Channel: 5180 MHz
45.7 36.8 337 | 69 . . 50.6 417 - -12.3
426 334 39.3 2. -34. X X 60.5 51.2 -13, 238
43.0 334 33.7 X -35. X X 47.9 38.3 -26. -15.7
411 25.1 X I 59.0 42.9 - -11.1

Mid Channel: 5200MHz

4.985 i 56.7
5.038 i 417
15.600 i 39.5
4.985 i 52.5
5.038 i 39.5
15.600 i 35.7

High Channel: 5240 MHz

5.021 i 55.1
15.720 . 35.3
5.021 i 51.6
15.720 i 35.2

Rev. 01.30.13

Measurement Frequency Amp  Preamp Gain Avg Lim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar  Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

9.2.3. TX ABOVE 1 GHz 802.11n HT20 STBC 3TX MODE, 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

Covered by worst case band edge testing of 11n HT20 CDD 3TX at power levels, per transmit
chain, greater than or equal to any 1TX, 2TX, and 3TX mode.

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of HT20 CDD MCSO0 3TX at power levels, per transmit
chain, greater than or equal to any 1TX, 2TX, and 3TX mode.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

9.2.4. TX ABOVE 1 GHz 802.11n HT40 1TX MODE, 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

® RBW 1 MHz Marker 1 [T1
16.Fek 13 22:37 VEW 3 MHz §0.4%8 dABuY

Ref 109.6 dBuv Att 0 OB SWT 20 ms

Offpett 40

1o

|2

Iz

10

Start 5 GHz Stop %.15% GHz

Date: 16.FEB.2013 22:37:17

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

® *RBW 1 MH=z Marker 1 [T1 ]
&.Fe 3 "VBW 3 kHz 46.34 dBpv

Ref 109.6 dBpv Att O dB SWT 60 ms 5.150000000 GHz

Offpet 4013 4B

oo

10

Start 5 GHz

Date: 16.FEB.2013 22:38:53
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL RESTRICTED, PEAK, VERT

@ REW 1 MHz Marker 1 [T1 ]
5.Fe 3 53 VEW 3 MHz 69,16 dBpv

Ref 109.6 depv *Att 0 dB SWT 20 ms 5.142400000 GH=z
Offpet 4013 dB

Fio0

=

=

7

Date: 16.FEB.2013 22:33:19

LOW CHANNEL RESTRICTED, AVERAGE, VERT

*REW 1 MHz Marker 1 [T1 ]
*VBW 3 kHz 53.90 4dBuv
Ref 109.6 dBpv SWT 60 ms 5.149250000 GHz

offpet 4013 4B

Start 5 GHz Stop 5.15 GHz

Date: 16.FEB.2013 22:32:56
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of 11n HT20 CCD MCSO0 3TX at power levels, per
transmit chain, greater than or equal to any 40MHz 1TX and 2TX mode and 80MHz 1TX and
2TX mode.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

9.2.5. TX ABOVE 1 GHz 802.11n HT40 CDD 3TX MODE, 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
@ o

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL RESTRICTED, PEAK, VERT

B

LOW CHANNEL RESTRICTED, AVERAGE, VERT
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of 11n HT20 CCD MCSO0 3TX at power levels, per
transmit chain, greater than or equal to any 40MHz 1TX and 2TX mode and 80MHz 1TX and
2TX mode.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

9.2.6. TX ABOVE 1 GHz 802.11ac VHT80 1TX MODE, 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
&

R

T T RS ST TIT I S PERY A e
|

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
@
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL RESTRICTED, PEAK, VERT

B

LOW CHANNEL RESTRICTED, AVERAGE, VERT
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of 11n HT20 CCD MCSO0 3TX at power levels, per
transmit chain, greater than or equal to any 40MHz 1TX and 2TX mode and 80MHz 1TX and
2TX mode.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

9.2.7. TX ABOVE 1 GHz 802.11ac VHT80 CDD 3Tx MODE, 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
& : 3

MY

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
&
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL RESTRICTED, PEAK, VERT

S |

Ly

LOW CHANNEL RESTRICTED, AVERAGE, VERT

-
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of 11n HT20 CCD MCSO0 3TX at power levels, per
transmit chain, greater than or equal to any 40MHz 1TX and 2TX mode and 80MHz 1TX and
2TX mode.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

9.2.8. TX ABOVE 1 GHz 802.11a 1TX LEGACY MODE, 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

La i b A . PP Y Ak

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HIGH CHANNEL RESTRICTED, PEAK, VERT

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of 11n HT20 CCD MCSO0 3TX at power levels, per
transmit chain, greater than or equal to any 40MHz 1TX and 2TX mode and 80MHz 1TX and
2TX mode.
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

9.2.9. TX ABOVE 1GHz 802.11n HT20 CDD 3Tx MODE, 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
& y e

Ref 112.2 dBpv ~Att O dB SWT 20 ms

Date: 1.JUL.2013 10:45:41

~“REW 1 MHz

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

~VBW 10 H=z
swT 1

Date: 1.JUL.2013 10:58:57
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HIGH CHANNEL RESTRICTED, PEAK, VERT

REW 1 HH=
VEW 3 Mis
Rad 323.3 adBRpv Aws 0 AR AWT 30 mm

[Tic Bffhar 20TE A0 |

W"Mmu.w"\'ﬁ“ﬁﬁ g ey R ottt e

Biaws .30 CHe 11 HHm/ Bimp §.44 CHs

Date: 1.JUL.2013 11:34:490

-REW 1 MH=z
- WEW 1
SIWT 1Z.

Date; 27.JUN.2013 16:01:01
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Low Channel

LOW CHANNEL HORIZONTAL PLOT

#VM
(o~

CAANY A WWMJM
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL VERTICAL PLOT
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL HORIZONTAL AND VERTCAL DATA

Trace Markers

Frequency Meter Corrected Azimuth Height
Avg Limit Peak Limit

AF T136 | Amp/Cbl/Fit
Read M 8 M 8 D Polarit
@B/my  |rpad  (dB) cading (dBuv/m) argin (B) |y uv/m) argin (dB) | (Degs) (cm) olarity

(dBuv) (dBuv/m)

(GHz) Reading

4545 - 40.35

44.45 -33.. 42.85

PK - Peak detector
Radiated Emissions

Frequency Meter Corrected Azimuth Height
Avg Limit Peak Limit

AF T136 | Amp/Cbl/FIt
Read M d8 M 8 D Polarit
@B/my |rpad  (dB) cading (dBuV/m) argin (B) 1 yguv/m) argin (dB) | (Degs) (cm) olarity

(dBuv) (dBuv/m)

(GHz) Reading

32.47 -18.! 47.87

2521 - 44.41

33.97 - 53.17

3231 - 5151

VB1 - KDB 789033 v01r02 Method: VB Alternative Reduced Video

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

Mid Channel

MID CHANNEL HORIZONTAL PLOT

MID CHANNEL VERTICAL PLOT
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

MID CHANNEL HORIZONTAL AND VERTCAL DATA

Trace Markers

Frequency Meter Corrected Azimuth Height
AFT136  JAmP/CBIFIL] ooy Avg Limit |y ggy | Peak Limit

(dB/m) |rPad  (dB) (dBuv/m) (dBuv/m) |Margin (dB) | (Degs) (cm) Polarity

(GHz) Reading

(dBuv) (dBuv/m)

45.04 -34. 40.04

4425 -33.. 42.65

43.49 -33.. 4189

40.01 -27. 46.41

36.82 -18.! 52.32

37.29 -18. 52.59

33.86 -18. 49.46

3361 - 4891

4145 -18. 56.85

39.83 -18. 55.13

36.2 -18. 518

PK - Peak detector
Radiated Emissions

Frequency Meter Corrected Azimuth Height
Avg Limit Peak Limit

AF T136 | Amp/CbI/FIt
Read M dB M dB D Polarit
(dB/m) |r/Pad (dB) eading (dBuv/m) argin (48) | iguv/m) argin (d8) (Degs) (cm) olarty

(dBuv) (dBuV/m)

(GHz) Reading

26.2 .. -18.. 433

VB1 - KDB 789033 v01r02 Method: VB Alternative Reduced Video

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

High Channel

HIGH CHANNEL HORIZONTAL PLOT

1 AN g
oy ,hM‘NW

HIGH CHANNEL VERTICAL PLOT
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HIGH CHANNEL HORIZONTAL AND VERTCAL DATA

Trace Markers

Frequency Meter Corrected Azimuth Height
Avg Limit Peak Limit

AF T136 Amp/CbI/FIt
Read M dB M dB D Pol t
(d@8/my  |rpad  (dB) eading (dBuV/m) argin (dB) | g uv/m) argin (dB) | (Degs) (cm) olarity

(dBuv) (dBuv/m)

(GHz) Reading

4578 -35. 40.68

4481 -33.. 43.21

43.42 . -35. 38.22

44.4 -33.. 42.54

38.01 -18. 53.41

52.8

496

PK - Peak detector
Radiated Emissions

Frequency Meter Corrected Azimuth Height

AF T136 Amp/Cbl/FIt Avg Limit N Peak Limit N
Read M dB M dB D Polarit
@s/m  |read (agy| RENM ) @uvimy MO EBN ] gpuyym M @B ] (Pegs) (cm) olarity

(dBuv) (dBuV/m)

(GHz) Reading

36.24 -18. 5164

48.45

50.32

VB1 - KDB 789033 v01r02 Method: VB Alternative Reduced Video

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013

FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
9.2.10. TX ABOVE 1 GHz 802.11ac VHT20 BF 3TX MODE, 5.3 GHz
BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
& e R

Ref 110.6 dBuv ~Att O dB SWT 20 ms

TFer

Date: 16.JUL.2013 12:49:12

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

Ref 110.6 dBpv «Aatt 0 dB SWT 12.5 s

Ti0 Offfpet 4a1[2 o

Date: 16.JUL.2013 12:59:04
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HIGH CHANNEL RESTRICTED, PEAK, VERT

Crpw 1w
. ‘ Cvew 3 e
Rer 110 ampv cate o an cwr 20 mo
FETCRCT S Her E s
10 =
-
on
com
o
B
"
.
B
10
Start 5.35 GHz 11 MH=z/ Stop 5.46 GHz

Date: 29.JUL.2013 18:52:55

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

Ref 110.6 dBuvV ~Att O dB SWT 12.5 s

110 Offfet 471

Date: 16.JUL.2013 12
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Mid Channel

HORIZONTAL PLOT MID CHANNEL

VERTICAL PLOT MID CHANNEL
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HORIZONTAL AND VERTCAL DATA MID CHANNEL

Trace Markers

Frequency Meter Corrected Azimuth Height

AF T136 | Amp/CbI/FIt
(dB/m) |r/Pad (dB)

(dBuv) (dBuV/m)

Avg Limit Peak Limit

GH Readi M dB
(GHz) eading (dBuv/m) argin (48) | 45 uv/m)

Reading Margin (dB) |  (Degs) (cm) Polarity

55.53 -35.1 47.83

PK - Peak detector
Radiated Emissions

Frequency Meter Corrected Azimuth Height
Avg Limit Peak Limit

AF T136 Amp/Cbl/FIt
Read M dB M dB D Polarit
@s/m  |read (agy| RO ) auvimy MO EBN ] guyym M (@B ] (Beas) (cm) olarity

(dBuv) (dBuv/m)

(GHz) Reading

2756 - 42.96

3461 -18. 49.91

2732 -18. 43.02

2731 -18. 43.01

36.43 -18. 5193

3593 - 5123

2737 - 43.17

24.05 B 43.35

30.74 - 50.04

34.48 - 53.78

VB1 - KDB 789033 v01r02 Method: VB Alternative Reduced Video

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

High Channel

HORIZONTAL PLOT HIGH CHANNEL

J |

1o | l‘ ,'.' L || 1 | ' '
‘w’.* M“‘Aw:ﬂ' e MWWM

VERTCAL PLOT HIGH CHANNEL
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HORIZONTAL AND VERTCAL DATA HIGH CHANNEL

Trace Markers

Frequency Meter Corrected Azimuth Height
Avg Limit Peak Limit

AF T136 Amp/Cbl/FIt N
Read M dB
@s/m) |rPad  (dB) sading (dBuv/m) argin (4B 1 4 uv/m)

(dBuv) (dBuV/m)

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

56.62 - 49.22

53.41 & -34. 4701

54.82 E - 49.42

52.78 - 4538

56.31 & -34. 4991

5136 E - 4596

409 - 56.3

43.8 ¥ - 59.1

PK - Peak detector
Radiated Emissions

Frequency Meter Corrected Azimuth Height

AF T136 Amp/Cbl/FIt Avg Limit Peak Limit
Read M dB M dB D Polarit
(dB/m) r/Pad  (dB) sading (dBuv/m) argin (dB) (dBuV/m) argin (dB) (Degs) (cm) olarity

(GHz) Reading

(dBuv) (dBuV/m)

2766 - 43.16

28.79 ; - 4419

2731

2729

2749

2739

28.09

VB1 - KDB 789033 v01r02 Method: VB Alternative Reduced Video

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

9.2.11.

RESTRICTED BANDEDGE (HIGH CHANNEL)

g

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
&® et
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HIGH CHANNEL RESTRICTED, PEAK, VERT

)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of 11n HT20 CCD MCSO0 3TX at power levels, per
transmit chain, greater than or equal to any 40MHz 1TX and 2TX mode and 80MHz 1TX and
2TX mode.
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

9.2.12. TX ABOVE 1GHz 802.11n HT40 CDD 3Tx MODE, 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
& o s

Ref 112.7 dBuv ~Att O dB SWT 20 ms

Y Yol

Date: 28.JUN.2013 16:37:46

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
& . e e

Ref 112.7 dBpv ~ ATt ae SWT 45 ms

et aolv ae

Date: 28.JUN.2013 16:38:43
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HIGH CHANNEL RESTRICTED, PEAK, VERT

~RBW 1 MHz ™M er 1 [T
. : «VBW 3 MHz 68.70 dBuv
.350000000 GF

Ref 112.7 dBpv * s SWT 20 ms

| 1100ffbet 40

|10

|00

|80

|20

Start 5.35 GHz Stop 5.46 GHz

Date: 28.JUN.2013 16:33:41

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

Ref 112.7 dBuvV ~ ALt SWT 45 ms 5.350220000 GH

[ ocofffet 40l7 ab

|10

Stop 5.46 GHz

Date: 28.JUN.2013 16:32:49
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of 11n HT20 CCD MCSO0 3TX at power levels, per
transmit chain, greater than or equal to any 40MHz 1TX and 2TX mode and 80MHz 1TX and
2TX mode.
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

9.2.13.
BAND

Tx ABOVE 1GHz 802.11ac VHT40 BF 3TX MODE, 5.3 GHz

RESTRICTED BANDEDGE (HIGH CHANNEL)

&

Ref 110

.6 aBpv

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

«RBW 1 MHz Ma
~VBW 3 MHz
o ae SWT 20 ms

Date: 16.JUL.2013

14:15:29

Ref 110.6 dBuv

HIGH CHANNEL RESTRICTED, AVERAGE,
® Max ke

«RBW 1 MHz
«VBW 3 kHz
~Att O dB SWT 45 ms

110 Oft

Fet a1

Eis

Date: 16.JUL.2013

14:16:20
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HIGH CHANNEL RESTRICTED, PEAK, VERT
& . e

Ref 110.6 dBuvV ~Att O dB SWT 20 ms

110 Ottfet 4al[2 o

Date: 16.JUL.2013 14:10:06

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

Ref 110.6 dBuv ~att 0 dB SWT 45 ms

110 Offfpet 4T

|10

|oo

|-s0

|70

Stop 5.46 GHz

Date: 16.JUL.2013 14:08:48
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of 11ac VHT20 3TX at power levels, per transmit
chain, greater than or equal to any 40MHz 1TX and 2TX mode and 80MHz 1TX and 2TX mode.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

9.2.14. TX ABOVE 1 GHz 802.11ac VHT80 3TX MODE, 5.3 GHz BAND

AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL BANDEDGE, PEAK, HORIZ

VAR

LOW CHANNEL BANDEDGE, AVERAGE HORIZ
48/, n 1 M
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL RESTRICTED, PEAK, VERT

LOW CHANNEL RESTRICTED, AVERAGE, VERT
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of 11n HT20 CCD MCSO0 3TX at power levels, per
transmit chain, greater than or equal to any 40MHz 1TX and 2TX mode and 80MHz 1TX and
2TX mode.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013

FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
9.2.15. TX ABOVE 1 GHz 802.11ac VHT80 BF 3TX MODE, 5.3 GHz
BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
& : R

Ref 110.6 dBuv ~Att O dB SWT 20 ms

110 Of et  A41]2 <

Date: 16.JUL.2013 13:57:05

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

Ref 110.6 dBuv «Att O dB SWT 45 ms

110 Oftfet A41]z

Date: 16.JUL.2013 13:58:44
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

%

Ref 110.6 dBpvV

LOW CHANNEL RESTRICTED, PEAK, VERT

~RBW 1 MHz ™M

«VBW 3 MHz

~Att 0 dB SWT 20 ms

110 Of £

Set  4l1fz ab

Date: 16.JUL.2013

Ref 110.6 dBuv

13:53:13

LOW CHANNEL RESTRICTED, AVERAGE, VERT
® Marker I

- 1 MHz [ 1
«VBW 3 kHz

SWT 45 ms

110 Ofttpet A4L1[2 <

Date: 16.JUL.2013

span 110 MHz

13:52:06
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of 11ac VHT20 3TX at power levels, per transmit
chain, greater than or equal to any 40MHz 1TX and 2TX mode and 80MHz 1TX and 2TX mode.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

9.2.16. TX ABOVE 1 GHz 802.11a 1TX LEGACY MODE, 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

|
|
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

|

OYPRU PV Yo L S

LOW CHANNEL RESTRICTED, AVERAGE, VERT

=D |
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, VERT
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of HT20 CDD MCSO0 3TX at power levels, per transmit
chain, greater than or equal to any 1TX, 2TX, and 3TX mode.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013

FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
9.2.17. TX ABOVE 1 GHz 802.11n HT20 CDD 3TX MODE, 5.6 GHz
BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
& :
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
® ol

LOW CHANNEL RESTRICTED, AVERAGE, VERT
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

Lrouvndl

HIGH CHANNEL BANDEDGE, PEAK, VERT
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REPORT NO: 13U14831-1B
FCC ID: QDS-BRCM1070

DATE: AUGUST 18, 2013
IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
UL Verifications Services, Fremont 5m Chamber-A

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Broadcom

13014831

2/22/12013

D. Garcia/R. Alegre

EUT, Adapter, laptop, Antenna
HT203TX CDD, 5.5GHz

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz

Pre-amplifer 26-40GHz ‘

Horn >18GHz

Limit

‘ T73; SIN: 6717 @3m j

‘ T144 Miteq 3008A00931 j ‘ T88 Miteq 26-40GHz j

Hi Frequency Cables

3' cable 22807700 ‘ 12' cable 22807600

20' cable 22807500

HPF

‘ T89; ARA 18-26GHz; S/N:1049

‘ Reject Filter

‘ 3' cable 22807700 j ‘ 12’ cable 22807600

[

‘ 20' cable 22807500 j

‘HPF_TGGHZ j ‘

]

j ‘FCC 15.205 j

Peak Measurements
RBW=VBW=1MHz
Average Measurements

RBW=1MHz ; VBW=10Hz

f Dist { Read Pk {Read Avg.| AF | CL | Amp |D Corr

Fltr

Peak

Avg

GHz | (m) | dBuV

dBuv

dB/m

dB

dB dB dB  dBuV/m|dBuV/m

Pk Lim
dBuVv/m

Avg Lim| Pk Mar

Avg Mar

Notes

dBuv/im| dB dB (VIH)

Low Channel: 5500MHz

11.000 | 46.8

33.8

38.7

0.0 0.7 61.1 48.1

74

54 = 59 \

i 30
11000 | 3.0 i 435

317

38.7

0.0 0.7 57.8 46.0

74

54 -16. -8.0 H

Mid Channel:-5580MHz

11160 | 3.0 i 507

38.8

0.0 0.7 65.3 534

74

54 -8. -0.6

11160 | 30 | 450

33.0

0.0 0.7 59.6 476

74

54 -14. 6.4

High Channel: 5700

11400 § 30 i 462

34.1

0.0 0.7 61.2 49.1

74

54 - -4.9

11400 | 30 i 370

26.7

0.0 0.7 52.0 417

74

54 - -12.3

High Channel: 5720

11.440 3.0 43.5

324

0.0 0.7 58.6 475

74

54 - -6.5

11.440 3.0 40.9

294

0.0 0.7 56.0 445

74

54

Rev. 01.30.13

Measurement Frequency

Distance to Antenna
Analyzer Reading
Antenna Factor

Cable Loss

Amp  Preamp Gain

D Corr Distance Correct to 3 meters
Avg  Average Field Strength @ 3 m
Peak  Calculated Peak Field Strength
HPF  High Pass Filter

Avg Lim  Average Field Strength Limit
Pk Lim  Peak Field Strength Limit
Avg Mar Margin vs. Average Limit
Pk Mar  Margin vs. Peak Limit
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013

FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
9.2.18. TX ABOVE 1 GHz 802.11ac VHT20 BF 3TX MODE, 5.6 GHz
BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

mv:

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
® 1 »

——— ey b—

LOW CHANNEL RESTRICTED, AVERAGE, VERT
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

HIGH CHANNEL BANDEDGE, PEAK, VERT
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
UL Verification Services, Fremont 3m Chamber

Company: Broadcom

Project #: 13U14831

Date: 2/23/2013

Test Engineer: D. Garcia

Configuration: EUT, Adapter, laptop, Antenna

Mode: 11ac VHT20 3TX, 5.5GHz, Beam Forming

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer26-4OGHz‘ Horn >18GHz ‘ Limit ‘

| T60; S/N: 2238 @3m j ‘ T34 HP 84498 j ‘ T88 Miteq 26-40GHz j ‘ T89; ARA 18-26GHz; S/N:1049 ﬂ ‘ FCC 15.205

” ‘

Hi Frequency Cables
3' cable 22807700 ‘ 12' cable 22807600 20' cable 22807500 ‘ HPF ‘ Reject Filter Peak Measurements
RBW=VBW=1MHz

‘ 3 cable 22807700 j ‘ 12' cable 22807600 j ‘20' cable 22807500 j ‘ j ‘ R 001 ﬂ Average Measurements
RBW=1MHz ; VBW=10Hz

f Dist : Read Pk {Read Avg.| AF ; CL | Amp | D Corr; Fltr i Peak Avg Pk Lim | Avg Lim| Pk Mar { Avg Mar Notes
GHz | (m) dBuv dBuv [dB/m; dB dB dB dB :dBuV/m|dBuV/m: dBuV/m | dBuV/m; dB dB (VIH)
Low Channel: 5500MHz
11.000 | 3.0 | 445 35.3 38.3 0.0 0.0 59.3 50.1 74 54 - -39 \2
11000 | 3.0 i 405 30.3 38.3 0.0 0.0 55.3 45.1 74 54 - -89 H
Mid Channel:-5580MHz
11160 | 30 444 345 385 0.0 0.0 59.7 49.7 74 54 - 4.3
11160 | 3.0 | 370 30.5 38,5 ; X 0.0 0.0 52.3 45.8 74 54 -21. 82
High Channel: 5700
11400 | 30 | 418 32.3 0.0 0.0 57.8 48.3 74 54 - 5.7
11400 | 3.0 394 285 0.0 0.0 55.3 445 74 54 - 95
High Channel: 5720
11.440 3.0 425 34.1 0.0 0.0 58.6 50.2 74 54 - 3.8
11.440 3.0 323 0.0 0.0 57.3 483 74 54 - 57

Rev. 01.30.13

Measurement Frequency Amp  Preamp Gain Avg Lim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak Calculated Peak Field Strength Pk Mar  Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

9.2.19. TX ABOVE 1 GHz 802.11n HT40 1TX MODE, 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
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FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

LOW CHANNEL RESTRICTED, AVERAGE, VERT
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

HIGH CHANNEL BANDEDGE, PEAK, VERT
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of 11n HT20 CCD MCSO0 3TX at power levels, per
transmit chain, greater than or equal to any 40MHz 1TX and 2TX mode and 80MHz 1TX and
2TX mode.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013

FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
9.2.20. TX ABOVE 1 GHz 802.11n HT40 CDD 3TX MODE, 5.6 GHz
BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

Tl

Ay
ne

LA A DALY
|
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FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

LOW CHANNEL RESTRICTED, AVERAGE, VERT
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

HIGH CHANNEL BANDEDGE, PEAK, VERT
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HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measerement
Compliance Certification Services, Fremont 2m Chamber

Company: froad:zon

Project #: 12U 665

Date: R

Test Engineer: M Melune

Configuration: EUT, Adapter Board, Anterns
Mode: 1o HT$2 3TX mode

Test Equipmeont:
Horm 1-18GHz ‘ Pre-amplifer 1.26GHz | Pre.amplifer 26-40GHz Horn > 18GHz Limit

g - - . - —1 v - .~ |
T3 ST @m .| [ 7944 Miseq 3000A00DY .| [ T8 Miteq 26.40GH: . i T2%; ARA 18.26GHz; SM:1013 j [ FcC15205 |

¥ Frequency Catles

¥ cable 22807700 | 12 cable 22807600 | 20’ cable 22807500 | RefectFiller | Peak Messuremonts

P = — 4 s REW=VBW=1MHz
| ¥ cable 22807700 17 coble 22201600 20" cable 22807500 _| <l R_001 . Avenage Measurements
| | | | RBW=IMHz , VBW=10Hz

f Dist Read Pk Read Avg. AF CL | Amp DCorr Fltr | Peak Avg Pk Lims Avg Lim Pk Mar Avg Mar Notes
GH:  (m) ' dBaV dBaV dBm dB | dB dB dB dBuV/m dBeVim dBuVim dBoVim 4B dB (V/H)

Low Channel (S£10 MHz) | | . | | | | | | |
11020 30 4945 3Rl , 384 105 o0 0.0 628 | 514 T 54 112 -26
11020 30 | s | wa | 384 105 | 00 00 | 627 | 835 | 4 | s | s | 1.5

Ml Chasael (3550 MHEz) ‘
100 | a0 | a8 1 | 388 106
1L100 | 30 | 492 | 379 | 385 104 |

High Channel (£670 MHz)

11340 | 30 489
1340 | 30 | 489

Rev 111011

Measurement Frequency Amp  Preamp Gam AvgLen Average Freld Stength Lot
Distance to Antenna D Corr Distance Correct 10 3 meters PkLan  Peak Field Srength Lima
Amalyzer Reading Avg  Average Fiedd Stresgth @ 3 m Avg M Margn vs. Average Lime
Astenna Factor Peak  Calculsted Peak Field Strength Pk Mar  Mupn vs Peak Lunt
Cable Loss HPF  High Pass Fider
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FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
9.2.21. TX ABOVE 1 GHz 802.11ac VHT40 BF 3TX MODE, 5.6 GHz
BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
y’, r

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
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LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

)

.
! |
|

b

LOW CHANNEL RESTRICTED, AVERAGE, VERT

)
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of 11ac VHT20 3TX at power levels, per transmit
chain, greater than or equal to any 40MHz 1TX and 2TX mode and 80MHz 1TX and 2TX mode.
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FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

9.2.22. TX ABOVE 1 GHz 802.11ac VHT80 3TX MODE, 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
& .

= ' ' \

j 2
) N TR A ,‘A‘*l/u‘ﬂd\‘*u L’L\v”ﬂ

|

|
|
|

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

i ’
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FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

p_r
D |

bbbt ot b, o e i AN "

LOW CHANNEL RESTRICTED, AVERAGE, VERT
@ 2 :
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FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of 11n HT20 CCD MCSO0 3TX at power levels, per
transmit chain, greater than or equal to any 40MHz 1TX and 2TX mode and 80MHz 1TX and
2TX mode.
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FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070
9.2.23. TX ABOVE 1 GHz 802.11ac VHT80 BF 3TX MODE, 5.6 GHz
BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

RYY) YT
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LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
® sy oz

LOW CHANNEL RESTRICTED, AVERAGE, VERT
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FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

HARMONICS AND SPURIOUS EMISSIONS

Covered by worst case emissions testing of 11ac VHT20 3TX at power levels, per transmit
chain, greater than or equal to any 40MHz 1TX and 2TX mode and 80MHz 1TX and 2TX mode.
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REPORT NO: 13U14831-1B DATE: AUGUST 18, 2013
FCC ID: QDS-BRCM1070 IC: 4324A-BRCM1070

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL AND VERTICAL DATA

Trace Markers

Frequency Meter Corrected Azimuth Height

AF Ta77 |AMPICBUFI QPK Limit
MH Readi /Pad Readi
(MHz) eading (dB/m) '(dBa) eading (dBuV/m)

(dBuv) (dBuVv/m)

Margin (dB) (Degs) (cm) Polarity

39.6 E -26. 26.4

99.5725

133.2325

2257

263.3

301

PK - Peak detector
QP - Quasi-Peak detector
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