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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 802.11a/g/n/ac 3X3 WLAN + Bluetooth PCI-E Custom Combination

Card
MODEL: BCM943602BAED
SERIAL NUMBER: Conducted: P103 S/N: 0169

Radiated: P103 S/N: 0027
DATE TESTED: MARCH 17, 2015 — MAY 22, 2015

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass

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

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

UL Verification Services Inc.

FRANK IBRAHIM
PROGRAM MANAGER
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC 06-96, FCC KDB 789033 D02 v01 and ANSI C63.10-2009.

3. FACILITIES AND ACCREDITATION

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

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

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

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

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

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

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz + 3.52 dB
Radiated Disturbance, 30 to 1000 MHz +4.94 dB
Radiated Disturbance, 1 to 6 GHz + 3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23 dB
Radiated Disturbance, 18 to 26 GHz +5.30 dB
Radiated Disturbance, 26 to 40 GHz +5.23 dB

Uncertainty figures are valid to a confidence level of 95%.

Page 12 of 635

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: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an802.11a/g/n/ac 3X3 WLAN + Bluetooth PCI-E Custom Combination Card.

The radio module is manufactured by Broadcom.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

5.2 GHz BAND
Frequency Range Mode Power, Power, Power, Output Output Power
(MHz) Chain 0 Chain 1 Chain 2 Power (mWw)
(dBm) (dBm) (dBm) (dBm)

5.2 GHz band, 1TX

5180 - 5240 802.11a 19.08 N/A N/A 19.08 80.91

5190 - 5230 802.11n HT40 19.10 N/A N/A 19.10 81.28

5210 802.11ac VHT80 12.54 N/A N/A 12.54 17.95

5.2 GHz band, 3TX

5180 - 5240 802.11n HT20 CDD 16.36 16.32 16.10 21.03 126.844

5180 - 5240 802.11n HT20 STBC 19.10 18.90 18.97 23.76 237.794

5180 - 5240 802.11n HT20 TxBF 14.05 14.77 14.62 19.26 84.375

5190 - 5230 802.11n HT40 CDD 18.70 18.98 18.20 23.41 219.268

5190 - 5230 802.11n HT40 TxBF 14.12 14.60 14.19 19.08 80.905

5210 802.11ac VHT80 CDD 10.61 10.82 10.90 15.55 35.889

5210 802.11ac VHT80 TxBF 10.74 10.71 10.31 15.36 34.374

5.3 GHz BAND

Frequency Range Mode Power, Power, Power, Output Output Power
(MHz) Chain 0 Chain 1 Chain 2 Power (mw)
(dBm) (dBm) (dBm) (dBm)

5.3 GHz band, 1TX

5260 - 5320 802.11a 18.90 N/A N/A 18.90 77.62

5270 - 5310 802.11n HT40 14.09 N/A N/A 14.09 25.64

5290 802.11ac VHT80 12.48 N/A N/A 12.48 17.70

5.3 GHz band, 3TX

5260 - 5320 802.11n HT20 CDD 17.15 17.55 17.10 22.04 160.05

5260 - 5320 802.11n HT20 STBC 18.45 18.57 18.65 23.33 215.21

5260 - 5320 802.11n HT20 TxBF 14.00 14.15 13.90 18.79 75.67

5270 - 5310 802.11n HT40 CDD 18.90 18.78 18.52 23.51 224.26

5270 - 5310 802.11n HT40 TxBF 14.15 14.20 13.98 18.88 77.31

5290 802.11ac VHT80 CDD 9.28 9.30 9.64 14.18 26.19

5290 802.11ac VHTS80 TxBF 11.55 11.51 10.84 16.08 40.58
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5.6 GHz BAND
Frequency Range Mode Power, Power, Power, Output Output Power
(MHz) Chain 0 Chain 1 Chain 2 Power (mw)
(dBm) (dBm) (dBm) (dBm)
5.6 GHz band, 1TX
5500-5700 802.11a 18.52 N/A N/A 18.52 71.12
5510-5670 802.11n HT40 17.55 N/A N/A 17.55 56.89
5530 802.11ac VHT80 18.64 N/A N/A 18.64 73.11
5.6 GHz band, 2TX
5500-5700 802.11n HT20 CDD 13.10 13.05 13.20 17.89 61.49
5500-5700 802.11n HT20 STBC 18.40 18.45 18.40 23.19 208.35
5500-5700 802.11n HT20 TxBF 13.15 14.00 13.56 18.36 68.47
5510-5670 802.11n HT40 CDD 18.90 18.45 18.90 23.53 225.23
5510-5670 802.11n HT40 TxBF 13.90 14.27 14.05 18.85 76.69
5530 802.11ac VHT80 CDD 16.16 16.61 16.72 21.27 134.11
5530 802.11ac VHT80 TxBF 13.90 14.05 14.00 18.75 75.08
5.8 GHz BAND
Frequency Range Mode Power, Power, Power, Output Output Power
(MHz) Chain 0 Chain 1 Chain 2 Power (mw)
(dBm) (dBm) (dBm) (dBm)
5.8 GHz band, 1TX
5745-5825 802.11a 18.90 N/A N/A 18.90 77.62
5755-5795 802.11n HT40 19.31 N/A N/A 19.31 85.31
5775 802.11ac VHT80 13.28 N/A N/A 13.28 21.28
5.8 GHz band, 2TX
5745-5825 802.11n HT20 CDD 16.95 16.81 N/A 19.89 97.52
5775 802.11ac VHT80 CDD 11.92 11.79 N/A 14.87 30.66
5.8 GHz band, 3TX
5745-5825 802.11n HT20 CDD 18.50 18.82 18.10 23.25 211.57
5745-5825 802.11n HT20 TxBF 18.87 18.92 19.05 23.72 235.43
5755-5795 802.11n HT40 CDD 19.41 18.89 19.09 23.91 245.84
5755-5795 802.11n HT40 TxBF 19.28 19.26 18.38 23.76 237.92
5775 802.11ac VHT80 CDD 10.47 10.98 10.80 15.53 35.70
5775 802.11ac VHT80 TxBF 11.16 11.13 10.22 15.63 36.55
STRADDLE CHANNELS
Frequency Range Mode Power, Chain | Power, Chain |Power, Chain Output Output Power
(MHz) 0 (dBm) 1(dBm) 2 (dBm) Power (mw)
(dBm)

5.6 GHz band, 3TX (Channels overlapping UNII-2C and UNII-3)
5720 (Whole signal) 802.11n HT20 CDD 18.98 18.80 18.75 23.62 229.92
5720 (Whole signal) 802.11n HT20 STBC 18.87 18.90 19.00 23.69 234.15
5720 (Whole signal) 802.11n HT20 TxBF 18.98 18.80 18.75 23.62 229.92
5710 (Whole signal) 802.11n HT40 CDD 18.90 19.05 18.95 23.74 236.50
5710 (Whole signal) 802.11n HT40 TxBF 18.90 19.05 18.95 23.74 236.50
5690 (Whole signal) 802.11ac VHT80 CDD 18.10 17.96 17.80 22.73 187.34
5690 (Whole signal) 802.11ac VHT80 TxBF 18.10 17.96 17.80 22.73 187.34
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List of test reduction (Non Beam-Forming modes)

Antenna Port Testing
Band Mode Covered by
5 GHz bands |802.11a Legacy 1TX 802.11n HT20 CDD 3TX
5 GHz bands |802.11a CDD 2TX 802.11n HT20 CDD 3TX
5 GHz bands [802.11a CDD 3TX 802.11n HT20 CDD 3TX
5 GHz bands |802.11n HT20 CDD/SDMSTBC 2TX 802.11n HT20 CDD 3TX
5 GHz bands [802.11n HT40 1TX 802.11n HT40 CDD 3TX
5 GHz bands |802.11n HT40 CDD/SDMSTBC 2TX 802.11n HT40 CDD 3TX
5 GHz bands |802.11n HT40 STBC 3TX 802.11n HT40 CDD 3TX
5 GHz bands [802.11ac VHT80 1TX 802.11ac VHT80 CDD 3TX
5 GHz bands |802.11ac VHT80 CDD/SDM/STBC 2TX [802.11ac VHT80 CDD 3TX
5 GHz bands [802.11ac VHT80 STBC 3TX 802.11ac VHT80 CDD 3TX
Radiated Testing
Band Mode Covered by
5 GHz bands [802.11a Legacy 1TX (Harmonics) 802.11n HT20 CDD 3TX (Harmonics)
5 GHz bands |802.11a CDD 2TX 802.11n HT20 CDD 3TX
5 GHz bands [802.11a CDD 3TX 802.11n HT20 CDD 3TX
5 GHz bands |802.11n HT20 CDD/SDMSTBC 2TX 802.11n HT20 CDD 3TX
5 GHz bands |802.11n HT40 1TX (Harmonics) 802.11n HT40 CDD 3TX (Harmonics)
5 GHz bands [802.11n HT40 STBC 3TX 802.11n HT40 CDD 3TX
5 GHz bands [802.11ac VHT80 1TX (Harmonics) 802.11ac VHT80 CDD 3TX (Harmonics)
5 GHz bands [802.11ac VHT80 CDD/SDMWSTBC 2TX (802.11ac VHT80 CDD 3TX
5 GHz bands |802.11ac VHT80 STBC 3TX 802.11ac VHT80 CDD 3TX
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List of test reduction (Beam-Forming modes)

Antenna Port Testing

Band Mode Covered by

5 GHz bands [802.11n HT40 BF 2Tx 802.11n HT40 BF 3Tx

5 GHz bands |802.11ac VHT80 BF 2Tx 802.11ac VHT80 BF 3Tx

Radiated Testing

Band Mode Covered by

5 GHz bands |802.11a BF 2TX 802.11n HT20 BF 3Tx

5 GHz bands [802.11a BF 3TX 802.11n HT20 BF 3Tx

5 GHz bands [802.11n HT20 BF 2Tx 802.11n HT20 BF 3Tx

5 GHz bands |802.11n HT40 BF 2Tx 802.11n HT40 BF 3Tx

5 GHz bands |802.11ac VHT80 BF 2Tx 802.11ac VHT80 BF 3Tx
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The EUT utilizes the following antenna:

No. Antenna Antenna Model Peak Peak Peak Peak
Manufacturer Type gain@ gain@ gain@ gain@
5150- 5250- 5470- 5725 -

5250MHz | 5350MHz | 5725MHz | 5850MHz

802.11abgn | PCA-

WLAN, 4077-
1 Maglayers Bluetooth 25GC1- 5.85 5.85 6.21 6.21
Antenna A1-RT

5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Broadcom, rev.7.35.201.0.

The test utility software used during testing was Broadcom, rev. 7.15RC163.2 (r518356
WLTEST).
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5.5. WORST-CASE CONFIGURATION AND MODE

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

X,Y,Z investigation was performed and Y orientation was found to be worst-case, therefore, all
final radiated emissions was performed using Y orientation. See setup photos section for
details.

Radiated emission below 1GHz, above 18 GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Worst-case chains as provided by the client were:

For SISO modes:
- 5 GHz band: chain 0 (connector JO) connected to any antenna, as all three antennas have
equal antenna gain.

For 2 TX modes:
- 5 HGz band: chain 0 (connector JO) connected to any antenna and chain 1 (connector J1)
connected to any antenna, as all three antennas have equal antenna gain.

Worst-case data rates as provided by the client were:

802.11b mode: 1 Mbps
802.11g mode: 6 Mbps
802.11a mode: 6 Mbps
802.11n HT20 mode: MCSO0
802.11n HT40 mode: MCSO0
802.11ac VHT80 mode: MCSO0

For TxBF mode conducted testing, the bandwidth and duty cycle data were shared with CDD
mode; the TxBF mode radiated portion has its own duty cycle.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Lenovo Lenovo G560 CB0O6427681 N/A
AC / DC Adapter Lenovo ADP-65KHB N/A N/A
Laptop DELL Latitude E6400 7WCBYH1 N/A
AC/ DC Adapter DELL DA90PM111 N/A N/A
/O CABLES
1/O Cable List

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

No ports Type Length (m)

1 AC 1 UsS115v Un-Shielded |1

2 DC 1 19.5Vdc Un-Shielded |1.5
TEST SETUP

The EUT is connected to a host laptop via PCIE card. Test software exercised the EUT.
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SETUP DIAGRAM FOR TESTS
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment List

Description Manufacturer Model T No. | Cal Date | Cal Due
Radiated Software UL UL EMC Ver 9.5, July 22, 2014
Line Conducted Software UL UL EMC Ver 9.5, May 17, 2012
Bilog Antenna 30-1000MHz Sunol JB1 136 09/10/14 09/10/15
Horn Antenna 1-18GHz ETS 3117 345 03/03/15 03/03/16
Horn Antenna 18-26GHz ARA MWH-1826 89 12/17/14 12/17/15
Preamp 10kHz-1000MHz Sonoma 310 300 11/01/14 11/01/15
Preamp 1-8GHz Miteq AMEF-4D-01000800-30-29P 782 11/18/14 11/18/15
Preamp 1-18GHz Miteq AFS42-00101800-25-2-42 492 08/09/14 08/09/15
Preamp 1-26.5GHz Agilent 8449B 404 04/13/15 04/03/16
Spectrum Analyzer 3kHz - 44GHz Agilent N9030A 908 09/05/14 09/05/15
Spectrum Analyzer 9kHz - 40GHz HP 8564E 106 08/06/14 08/06/15
Coaxial Switchbox Agilent SP6T 927 09/15/14 09/15/15
3GHz HPF Micro-Tronics HPM17543 486 11/18/14 11/18/15
EMI Test Receiver Rohde & Schwarz ECSI 7 212 08/14/14 08/14/15
Spectrum Analzer 3Hz to 44GHz Agilent E4440A 123 10/28/14 10/28/15
Power Meter Agilent N1911A 377 06/30/14 06/30/15
Power Sensor Agilent E9327A 117 03/09/15 03/09/16
Antenna, Horn 26.5 to 40GHz ARA MWH-2640/B C00891 11/14/14 11/14/15
Amplifier, 26 - 40GHz Miteq NSP4000-SP2 88 9/3/2014 9/3/2015
EMI Test Receiver, 9KHz to 7GHz | Rohde & Schwarz ESCI 7 284 09/16/14 09/16/15
LISN for Conducted Emission FCC 50/250-25-2 24 01/16/15 01/16/16
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7. MEASUREMENT METHODS

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

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

99% Occupied BW: KDB 789033 D02 v01, Section D.

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

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

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

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

AC Power Line Conducted Emissions: ANSI C63.10-2009, Section 6.2.
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8. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

ON TIME AND DUTY CYCLE RESULTS

ON TIME AND DUTY CYCLE

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
5GHz Band
802.11a 1TX 2.061 2.084 0.989 98.90% 0.00 0.010
802.11n HT20 CDD 3TX 1.917 1.938 0.989 98.92% 0.00 0.010
802.11n HT20 STBC 3TX 1.926 1.946 0.990 98.97% 0.00 0.010
802.11n HT20 BF 3TX 24.000 | 27.880 0.861 86.08% 0.65 0.042
802.11n HT40 CDD 3TX 0.9440 | 0.9640 0.979 97.93% 0.09 1.059
802.11n HT40 BF 3TX 5.660 6.840 0.827 82.75% 0.82 0.177
802.11ac VHT80 CDD 3TX | 0.4590 | 0.4780 0.960 96.03% 0.18 2.179
802.11ac VHT80 BF 3TX 2.7500 3.7500 0.733 73.33% 1.35 0.364

Note: CDD mode was also used for conducted BF testing.

radiated testing.
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8.2. DUTY CYCLE PLOTS

5 GHz BANDS

DUTY CYCLE 802.11a Mode
. Agilent 19:05:43 Mar 27, 2015 R T IMarker

A Mkr2 2084 ms
018 dB Select Marker

] 1 2 3 4

Rel 30 dBm Atten 30 dB
#Peak [ [ . [ »
=10 gl

Normal

Deta

Deta Pair
ITracking Rel)
Ref A

Center 5.320 000 GHz Span 0 Hz
Res BW & MHz #/BW 50 MHz Sweep 3.267 ms (1001 pts)

X Awiz Amgplilude

Span Pair
Span

8982 s 22 48 dBm
2.081 ms -0.44 dB
8882 s 22 48 dBm Cif
2084 ms -0.18 dB

More
1ci2

DUTY CYCLE 802.11n HT20 CDD 3TX MODE
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DUTY CYCLE 802.11n HT20 STBC MODE
- Agilent 18:16:05 Apr 1, 2014 R T Marker

A Mkr2 1.946 ms
012 dB Select Marker

Rei 30 dBm Atten 30 dB
RS IS e U P PO T - .
438 g2

#Peak
Log
10
dB/
Ofist
13.5
dB Deta

Deta Pair
ITracking Rel)
#Pﬂ\l‘g Ref A

Center 5.200 000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.8 ms (1001 pts)

Maiker Tisce X Aniz Ampliiude
1R 1) 224 ys 21.04 dBm
14 1} 1828 ms -1.51dB

2R i} 224 us 21.04 dEm

2A 1} 1.948 ms -0.12 dB

Span Pair
Span

DUTY CYCLE 802.11n HT20 TxBF MODE (1 of 6)
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DUTY CYCLE 802.11n HT20 TxBF MODE (2 of 6)

DUTY CYCLE 802.11n HT20 TxBF MODE (3 of 6)
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DUTY CYCLE 802.11n HT20 TxBF MODE (4 of 6)

DUTY CYCLE 802.11n HT20 TxBF MODE (5 of 6)
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DUTY CYCLE 802.11n HT20 TxBF MODE (6 of 6)

DUTY CYCLE 802.11n HT40 CDD 3TX MODE
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DUTY CYCLE 802.11n HT40 TxBF MODE (1 OF 2)

DUTY CYCLE 802.11n HT40 TxBF MODE (2 OF 2)
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

DUTY CYCLE 802.11ac VHT80 CDD 3TX MODE

DUTY CYCLE 802.11ac VHT80 TxBF MODE (1 OF 2)
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

DUTY CYCLE 802.11ac VHT80 TxBF MODE (2 OF 2)
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.3. 802.11a LEGACY 1TX MODE IN THE 5.2 GHz BAND
8.3.1. OUTPUT POWER

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

DIRECTIONAL ANTENNA GAIN

This is SISO mode, AG is the highest (worst-case) = 5.85 dBi

RESULTS

Antenna Gain and Limits

Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5180 5.85 24.00
Output Power Results
Channel | Frequency | Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 19.08 19.08 24.00 -4.92

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

taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.4. 802.11n HT20 CDD 3Tx MODE IN THE 5.2 GHz BAND
8.4.1.26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)

Low 5180 39.25 40.55 42.85
Mid 5200 42.20 41.10 41.30
High 5240 41.60 41.60 42.35
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH

- Agilent 13:68:04 Mar 21, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

A Mir1 39.25 MHz
0.62 dB

#Peak

Certer Freq
518000000 GHz
Stait Freq
515500000 GHz
Stop Freq
520500000 GHz

CF Step
5£.00000000 MHz
Auto Man

Swp

Center 5.180 00 GHz
#Res BW 430 kHz

Span 50 MHz

#VBW 1.2 MHz #5weep 100 ms (1001 pis)

Freq Cliset
0.00000000 Hz

Signal Track
On Cf

BANDWIDTH Chain 0 MID CH

- Agilent 14:04:23 Mar 21, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

A Mir1 42.20 MHz
-0.63 dB

#Peak

Certer Freq
520000000 GHz
Stait Freq
5.17500000 GHz

Stop Freq
522500000 GHz

CF Step
5£.00000000 MHz
Auto Man

Swp

Center 5.200 00 GHz
#Res BW 430 kHz

Span 50 MHz

#VBW 1.2 MHz #5weep 100 ms (1001 pis)

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Cn

—
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

BANDWIDTH Chain 0 HIGH CH

W Agilent 14:08:35 Mar 21, 2015

R T

Freg/Channel

Rei 20 dBm Atten 20 dB

A Mkr1 41.60 MHz
2.07 dB

#Peak
Log

10
dB/

Otist
13.5

dB
b}

13.2
dBm

#PAvg

Certer Freq
524000000 GHz
Stait Freq
521500000 GHz

Stop Freq
5.26500000 GHz

CF Step
500000000 MHz
Auto Man

V1 52
53 FC

AA
afl):

FTun
Swp

Center 5.240 00 GHz
#Res BW 430 kHz

Span 50 MHz

#VBW 1.3 MHz #Sweep 100 ms (1001 pts)

Freq Cliset
0.00000000 Hz

Signal Track
Cf

—

On

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH

- Agilent 13:59:26 Mar 21, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

A M1 40.55 MHz
-0.37 dB

#Peak
Log

10
dB/

Otist
13.5

dB
b}

129
dBm

#PAvg

Certer Freq
5.18000000 GHz

Stait Freq
515500000 GHz
Stop Freq
520500000 GHz

CF Step
5£.00000000 MHz
Auto Man

V1 52
53 FC

AA

n(i):
FTun

Swp

Center 5.180 00 GHz
#Res BW 430 kHz

Span 50 MHz

#VBW 1.2 MHz #5weep 100 ms (1001 pis)

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On

—
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

BANDWIDTH Chain 1 MID CH

- Agilent 14:07:06 Mar 21, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

A Mir1 41.10 MHz
-0.97 dB

#Peak

Auto

Certer Freq
520000000 GHz
Stait Freq
5.17500000 GHz

Stop Freq
522500000 GHz

CF Step
500000000 MHz

Man

Cn

Swp

Center 5.200 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 50 MHz
#5weep 100 ms (1001 pis)

Freq Cliset
0.00000000 Hz

Signal Track
Cf

—

BANDWIDTH Chain 1 HIGH CH

W Agilent 14:09:-56 Mar 21, 2015

R T

Freg/Channel

Rei 20 dBm

Atten 20 dB

A Mkr1 41.60 MHz
-1.09 dB

#Peak
Log

10
dB/

Otist
13.5

Certer Freq
524000000 GHz
Stait Freq
521500000 GHz

dB
b}

13.0
dBm

#PAvg

Auto

T Stop Freq
o 5.26500000 GHz

CF Step
5.00000000 MHz

Man

V1 52
53 FC

AA
afl):

FTun
Swp

On

Center 5.240 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 50 MHz
#Sweep 100 ms (1001 pts)

Freq Cliset
0.00000000 Hz

Signal Track

—

Cif
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

26 dB BANDWIDTH, Chain 2

BANDWIDTH Chain 2 LOW CH

@ Agilent 14:01:05 Mar 21, 2015

R T |Freg/Channel

#Peak

Swp

Rel 20 dBm

Atten 20 dB

A Mki1 42 85 MHz
118 dB Certer Freq
£.18000000 GHz

Stait Freq
515500000 GHz

- Stop Freqg
5.20500000 GHz

CF Step

5£.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
On Cf

Center 5.180 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 50 MHz
#5weep 100 ms (1001 pis)

BANDWIDTH Chain 2 MID CH

- Agilent 14:05:40 Mar 21, 2015

R T |Freg/Channel

#Peak

Swp

Rel 20 dBm

Atten 20 dB

A Mki1 41.30 MHz
0.04 dB Certer Freq
£.20000000 GHz

Stait Freq
517500000 GHz

Stop Freq
522500000 GHz

CF Step

5£.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
On Cf

Center 5.200 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 50 MHz ‘
#5weep 100 ms (1001 pis)
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

BANDWIDTH Chain 2 HIGH CH

W Agilent 14:11:34 Mar 21, 2015

R T [Freg/Channel

#Peak
Log
10
dB/
Ofist
13.5
dB

b]]
141
dBm

#PAvg

V1 52
53 FC
A4
nii):
FTun
Swp

Rei 20 dBm

Atten 20 dB

A Mkr1 4235 MHz
023 dB Certer Freq
5.24000000 GHz

Stait Freq
521500000 GHz

o Stop Freq
526500000 GHz

CF Step

500000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
On Cf

Center 5.240 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 50 MHz ‘
#Sweep 100 ms (1001 pts)
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency|99% BW |99% BW |99% BW
Chain 0 | Chain 1 | Chain 2
(MHz) (MHz) [ (MHz) | (MHz)
Low 5180 17.8410( 17.8151 | 17.9016
Mid 5200 17.8652( 17.8372 | 17.9418
High 5240 17.8346( 17.8706| 17.9110
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

@ Agilent 10:57:55 Mar 23, 2015 R T [FregChannel |

. Certer Freq
ChFreg  5.18 GHz Tig  Free |l ¢ 13000000 GHz

Occupied Bandwidth Averages: 100 I |

| Stait Freq
515500000 GHz

Rel 20 dBm #Atten 20 dB
# Samp Stop Freq
Log T YR I TV T 520500000 GHz
10

dBf i/ CF Step
Ottet il T ANt - 0000000 MHs
135 [ T ‘ Auto Man

dB

Freq Cliset
Center 5.180 00 GHz Span 50 MHz || 0-00000000 Hz
#Res BV 200 kHz #YBW 620 kHz Sweep 3.8 ms (1001 pts)

i - Signal Track
Occupied Bandwidth Occ BW % Pwr 93.00 % |llon cf

17.8410 MHz xdB  -26.00dB

Transmit Freq Enor 274 616 kHz
% dB Bandwidth 32.102 MHz*

99% BANDWIDTH, Chain 0 MID CH

e Agilent 11:01-14 Mar 23, 2015 R T [FregChannel |

. Certer Freq
ChFreq  52GHz Tig  Free | ¢ 50000000 GHz

Occupied Bandwidth Averages: 100 I

Stait Freq
517500000 GHz

Ref 20 dBm #Atten 20 dB
# Sampl Stop Freq
Log T T T 5.22500000 GHz
10
dB/ Hera i | CF Step
Oftat Lk Lkt DS 7| £ 00000000 MHa
13.5 [0 il 2uto Man
dB ]

Freq Cliset
Center 5.200 00 GHz Span 50 MHz || 0-00000000 Hz
#Res BW 200 kHz #VBW 620 kHz Sweep 3.8 ms (1001 pis)

Signal Track
Cf

Occupied Bandwidth OccBW % Pwr  99.00% |[fon
17.8652 MHz xdB  -26.00dB

Transmit Freq Enor 352.629 kHz
% dB Bandwidth 32.757 MHz*
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

99% BANDWIDTH, Chain 0 HIGH CH

W Agilent 11:01:55 Mar 23, 2015

|FrequhanneI |

R T
I I Certer Freq
Ch Freq 5.24 GHz Trig  Free 524000000 GHz
Occupied Bandwidth Averages: 100 I |
| Stait Freq
£.21500000 GHz
Rel 20 dBm #Atten 20 dB
# Samp Stop Freq
Log ah i et bl ity 5.26500000 GHz

10

48/ L CF Step
AL L T TR | 500000000 MHZ

T Auto Man

Freq Cliset
0.00000000 Hz

Center 5.240 00 GHz Span 50 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 3.8 ms (1001 pts)

- - Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00 % (lon ct

17.8346 MHz xdB  -26.00dB

Transmit Freq Enor 284 197 kHz
% dB Bandwidth 31.608 MHz*

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
- Agilent 10:68:31 Mar 23, 2015 R T |FreqjChanne| .

| |
ChFieq  5.18 GHz Trig Free 5‘1336055%[5{;9@

Occupied Bandwidth Averages: 100 I |

| Stait Freq
515500000 GHz

Rel 20 dBm #Atten 20 dB
# Sampl Stop Freq
Log 520500000 GHz

10

dB/ L CF Step
Ottt £ 00000000 MHa
135 WY 1| Auto Man

dB

Freq Cliset
0.00000000 Hz

Center 5.180 00 GHz Span 30 MHz

#Res BW 200 kHz #VBW 620 kHz Sweep 3.8 ms (1001 pis)
Occupied Bandwidth Occ BW % Pr 99.00 % [lon
17.8151 MHz xdB 260048

Transmit Freq Enor 340438 kHz
x dB Bandwidth 31.558 MHz*

Signal Track
Cif
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

99% BANDWIDTH, Chain 1 MID CH

- Agilent 11:00:44 Mar 23, 2015

R T |Freq£ChanneI |

Ch Freq
Occupied Bandwidth

52GHz

Trig  Free

Averages: 100 I

Certer Freq
520000000 GHz

Rel 20 dBm

#Atten 20 dB

Stait Freq
517500000 GHz

# Samp

Log

Stop Freq
522500000 GHz

10

dB/
Otist

13.5

dB

Center 5.200 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz
Sweep 3.8 ms (1001 pts)

CF Step
5£.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Transmit Freq Enor
% dB Bandwidth

Occupied Bandwidth
17.8372 MHz

333.075 kHz
32.363 MHz"

99.00 %
-26.00 dB

Occ BW % Pwr
x dB

Signal Track
On Cf

99% BANDWIDTH, Chain 1 HIGH CH

W Agilent 11:02:26 Mar 23, 2015

R T |FrequhanneI |

Ch Freq
Occupied Bandwidth

5.24 GHz

Trig  Free

Averages: 100 I

Rel 20 dBm

#Atten 20 dB

# Samp|

Log

Stait Freq
521500000 GHz

Certer Freq
524000000 GHz

Stop Freq
5.26500000 GHz

10

dB/

il Auto

Center 5.240 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz
Sweep 3.8 ms (1001 pts)

CF Step
500000000 MHz
Man

Freq Cliset
0.00000000 Hz

Transmit Freq Enor
% dB Bandwidth

Occupied Bandwidth
17.8706 MHz

332.323 kHz
33.258 MHz"

99.00 %
-26.00 dB

Occ BW % Pwr
x dB

Signal Track

On Cif
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH

- Agilent 10:59:02 Mar 23, 2015

R T |Freq£ChanneI |

Ch Freq
Occupied Bandwidth

5.18

GHz

Trig  Free

Averages: 100 I

£.18000000 GHz

Certer Freq

Rel 20 dBm #Atten 2

0 dB

5.15500000 GHz

Stait Freq

# Samp

Log

10

<

[

5.20500000 GHz

Stop Freq

dB/

Otist

13.5

dB

Center 5.180 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz

5£.00000000 MHz
Auto

0.00000000 Hz

CF Step
Man

Freq Cliset

Sweep 3.8 ms (1001 pts)

Occupied Bandwid

Transmit Freq Enor
% dB Bandwidth

th

17.9016 MHz

355.361 kHz
33.089 MHz"

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Cn

Signal Track
Cf

99% BANDWIDTH, Chain 2 MID CH

e Agilent 11:00-14 Mar 23, 2

015

R T |FrquChanneI |

Ch Freq
Occupied Bandwidth

52GHz

Trig  Free

Averages: 100 I |

£.20000000 GHz

Certer Freq

Rel 20 dBm

#Atten 20 dB

5.

Stait Freq
17500000 GHz

# Samp

Log

10

5.

Stop Freq
22500000 GHz

dB/

Otist

13.5

dB

Center 5.200 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz || ©

00000000 Hz

Freq Cliset

Sweep 3.8 ms (1001 pis)

17.941

Transmit Freq Enor
% dB Bandwidth

Occupied Bandwidth

8 MHz

284141 kHz
34.437 MHz"

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Cn

Signal Track
Cf
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

99% BANDWIDTH, Chain 2 HIGH CH

W Agilent 11:03:03 Mar 23, 2015

R T

|FrequhanneI |

Ch Freq
Occupied Bandwidth

5.24 GHz

Trig  Free

Averages: 100

I Certer Freq
524000000 GHz

| Stait Freq
521500000 GHz

Rel 20 dBm

#Atten 20 dB

# Samp|

Stop Freq

Log

[

5.26500000 GHz

10

<

dB/

CF Step
500000000 MHz
Man

Freq Cliset

Center 5.240 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz

Sweep 3.8 ms (1001 pts)

0.00000000 Hz

Transmit Freq Enor
% dB Bandwidth

Occupied Bandwidth
17.9110 MHz

347.523 kHz
33.399 MHz"

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Signal Track

On Cif
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.4.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

DIRECTIONAL ANTENNA GAIN

For power the TX chains are uncorrelated and the antenna gain is the same for each chain. The

directional gain is equal to the antenna gain, 5.85 dBi.

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

Antenna | 10 * Log (3 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

5.85 4.77 10.62
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RESULTS
Antenna Gain and Limits
Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5180 5.85 10.62 24.00 6.38
Mid 5200 5.85 10.62 24.00 6.38
High 5240 5.85 10.62 24.00 6.38
| Duty Cycle CF (dB)|  0.00 Included in Calculations of PSD
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 5180 16.25 16.35 16.15 21.02 24.00 -2.98
Mid 5200 16.36 16.32 16.10 21.03 24.00 -2.97
High 5240 16.02 16.17 15.90 20.80 24.00 -3.20
PSD Results
Channel | Frequency Chain 0 Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 1.49 1.96 1.17 6.32 6.38 -0.06
Mid 5200 1.56 1.96 1.15 6.34 6.38 -0.04
High 5240 1.12 1.73 0.73 5.98 6.38 -0.40

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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PSD, Chain 0

PSD, Chain 0 LOW CH

PSD, Chain 0 MID CH
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PSD, Chain 0 HIGH CH

PSD, Chain 1

PSD, Chain 1 LOW CH
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PSD, Chain 1 MID CH

PSD, Chain 1 HIGH CH
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PSD, Chain 2

PSD, Chain 2 LOW CH

PSD, Chain 2 MID CH
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PSD, Chain 2 HIGH CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.5. 802.11n HT20 STBC 3Tx MODE IN THE 5.2 GHz BAND
8.5.1.26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)

Low 5180 41.95 38.05 38.65
Mid 5200 41.85 39.55 43.55
High 5240 41.90 39.75 38.25
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26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
- Agilent 17:57:29 Apr 1, 2015 R T Marker

5 Mki1 4195 MHz
Ref 20 dBm Atten 20 dB 01445 || Select Marker
#Peak ‘ 1 2 3 4
Log
10
dB/
Oftst
135 ! |
a8 : Deta
I

33 F .
dBm Deta Pair

ITracking Rel)
#PAVQ Ref A

MNormal

V1 S§2 Span Pair
S3 FC Sgan

AA
n(i):
FTun
Swp

Center 5.180 00 GHz Span 50 MHz
#Res BW 430 kHz #VBW 1.3 MHz #5weep 100 ms (1001 pis)

BANDWIDTH Chain 0 MID CH

A5 Agilent 18:05:12 Apr 1, 2015 R T |Freg/Channel

A Mkl 41.85 MHz Certer F

erter Freq
Rel 20 dBm Atten 20 dB -0.62 dB
#Peak 520000000 GHz
Log P WY P AR TN
10 Stait Freq
dB/ 517500000 GHz
Ofist
13.5
dB Py = Stop Freq
ol Y 522500000 GHz

4.0
dBm CF Step

£.00000000 MHz
#PAvg Auto Man

V1 52 Freq Cifset

S3 FC 0.00000000 Hz
AA

aff):

ETun Signal Track_
Swp On Cif

Center 5.200 00 GHz Span 50 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #5weep 100 ms (1001 pis)
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BANDWIDTH Chain 0 HIGH CH

- Agilent 18:07:00 Apr 1, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

A Mkr1 41.90 MHz
0.92 dB
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10
dB/

Ofist
13.5

1

dB
DI
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5.26500000 GHz
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524000000 GHz
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521500000 GHz

13.4
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#Res BW 430 kHz
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0.00000000 Hz

Signal Track
Cf

—
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26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH

- Agilent 17:58:40 Apr 1, 2014

R T

Marker

Rel 20 dBm

Atten 20 dB

A M1 38.08 MHz
-0.65 dB

#Peak
Log

10
dB/

Otist
13.5

dB
DI

Select Marker
1 2 3 4

Naormal

Deta

135
dBm

#PAvg

Deta Pair
ITracking Rel)
Ref A

V1 52
S3 FC
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tf):

FTun
Swp

Center 5.180 00 GHz
#Res BW 430 kHz

Span 50 MHz

#VBW 1.3 MHz #5weep 100 ms (1001 pis)

Span Pair

Span
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BANDWIDTH Chain 1 MID CH

e Agilent 18:03:20 Apr 1, 2014

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

A M1 39.55 MHz
-0.26 dB

#Peak
Log

10
dB/
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-

dB
Dl
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13.9
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V1 S§2
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Swp
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#Res BW 430 kHz

Span 50 MHz

#VBW 1.3 MHz #5weep 100 ms (1001 pis)

Freq Cliset
0.00000000 Hz

Signal Track
On Cf

—

BANDWIDTH Chain 1 HIGH CH

W Agilent 18:08:22 Apr 1, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

A Mkl 38.75 MHz
-0.16 dB

#Peak
Log
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dB/

Ofist
13.5

dB
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Center 5.240 00 GHz
#Res BW 430 kHz

Span 50 MHz

#VBW 1.3 MHz #Sweep 100 ms (1001 pts)

Freq Cliset
0.00000000 Hz

Signal Track
Cf

—

On

Page 57 of 635

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

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

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



REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

26 dB BANDWIDTH, Chain 2

BANDWIDTH Chain 2 LOW CH

- Agilent 17:59:46 Apr 1, 2015

R T

Marker

Rel 20 dBm

Atten 20 dB
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-0.06 dB
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Span

BANDWIDTH Chain 2 MID CH

- Agilent 18:01:36 Apr 1, 2014
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| Marker |
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Atten 20 dB
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BANDWIDTH Chain 2 HIGH CH

W Agilenf 18:09-40 Apr 1, 2015 R T |Freg/Channel

A Mk 3825 MHz Certer E

erter Freq
Rel 20 dBm Atten 20 dB -1.01 dB
#Peak 524000000 GHz
10 Stait Freq
dB/ 521500000 GHz
Ofist
13.5
dB f . "l Stop Freq
ol i 526500000 GHz

135
dBm CF Step

500000000 MHz
#PAvg Auto Man

V1 52 Freq Cifset
53 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track.
Swp On of

Center 5.240 00 GHz Span 50 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms (1001 pts)
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DATE: JUNE 16, 2015

8.5.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW | 99% BW | 99% BW
Chain0 | Chain1l Chain 2
(MHz) (MHz) (MHz) (MHz)
Low 5180 17.8116 | 17.7741 17.8804
Mid 5200 17.8354 | 17.8121 | 17.7960
High 5240 17.8284 | 17.8158 17.7823

Page 60 of 635

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: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

- Agilent 09:46:44 Apr 2, 2015

R T |Freq£ChanneI |

Ch Freq

5.18 GHz

Trig  Free
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Averages: 100 I
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518000000 GHz
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0.00000000 Hz

Sweep 3.8 ms (1001 pts)

Transmit Freq Emor
% dB Bandwidth
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99.00 %
-26.00 dB
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Signal Track
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99% BANDWIDTH, Chain 0 MID CH

- Agilent 09:47-56

Apr 2, 2015

R T |FrquChanneI |

Ch Freq
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99% BANDWIDTH, Chain 0 HIGH CH

- Agilent 09:50:34 Apr 2, 2015

|FrequhanneI |
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R T
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99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilent 09:46:08 Apr 2, 2014
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99% BANDWIDTH, Chain 1 MID CH

e Agilent 09:48:39 Apr 2, 2014

R T |Freq£ChanneI |

I Certer Freq
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5.22500000 GHz

Log Qi ol gl

10

dB/
Otist

CF Step
500000000 MHz

13.5

Auto Man

dB

Freq Cliset

<|

Center 5.200 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Sweep 3.8 ms (1001 pts)

Span 50 MHz 0.00000000 Hz
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99% BANDWIDTH, Chain 1 HIGH CH

W Agilent 09:51:36 Apr 2, 2015
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99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH

- Agilent 09:43:53 Apr 2, 2015
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99% BANDWIDTH, Chain 2 MID CH
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99% BANDWIDTH, Chain 2 HIGH CH

- Agilent 09:52:13 Apr 2, 2015
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HllAuto Man

Freq Cliset

0.00000000 Hz

Center 5.240 00 GHz

#Res BW 200 kHz #VBW 620 kHz Sweep 3.8 ms (1001 pts)

Span 50 MHz

17.7823 MHz

Transmit Freq Emor 433.021 kHz
% dB Bandwidth 30.715 MHz*

Occupied Bandwidth Oce BW % Pur

x dB

Signal Track
99.00 % (||on Cf

-26.00 dB
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8.5.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

For power and PSD the TX chains are uncorrelated and the antenna gain is the same for each
chain. The directional gain is equal to the antenna gain, 5.85 dBi.
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RESULTS
Antenna Gain and Limits
Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5180 5.85 5.85 24.00 11.00
Mid 5200 5.85 5.85 24.00 11.00
High 5240 5.85 5.85 24.00 11.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of PSD
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 5180 17.70 18.24 17.69 22.66 24.00 -1.34
Mid 5200 19.10 18.90 18.97 23.76 24.00 -0.24
High 5240 18.90 18.88 18.92 23.67 24.00 -0.33
PSD Results
Channel | Frequency Chain 0 Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 3.12 2.76 3.52 7.92 11.00 -3.08
Mid 5200 3.77 3.20 3.49 8.26 11.00 -2.74
High 5240 3.37 2.37 2.67 7.60 11.00 -3.40

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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PSD, Chain 0

PSD, Chain 0 LOW CH

PSD, Chain 0 MID CH
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PSD, Chain 0 HIGH CH

PSD, Chain 1

PSD, Chain 1 LOW CH
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PSD, Chain 1 MID CH

PSD, Chain 1 HIGH CH
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PSD, Chain 2

PSD, Chain 2 LOW CH

PSD, Chain 2 MID CH
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PSD, Chain 2 HIGH CH
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8.6. 802.11n HT20 TxBF 3Tx MODE IN THE 5.2 GHz BAND
8.6.1. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NIl devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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DIRECTIONAL ANTENNA GAIN

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

Antenna | 10 * Log (3 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

5.85 4.77 10.62
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RESULTS
Antenna Gain and Limits
Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5180 10.62 10.62 19.38 6.38
Mid 5200 10.62 10.62 19.38 6.38
High 5240 10.62 10.62 19.38 6.38
|  DutyCycle CF(dB)] 0.00 |included in Calculations of PSD
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 5180 13.97 14.56 14.35 19.07 19.38 -0.31
Mid 5200 14.05 14.77 14.62 19.26 19.38 -0.12
High 5240 13.95 14.71 14.58 19.20 19.38 -0.18
PSD Results
Channel | Frequency Chain 0 Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -0.66 0.27 -0.17 4.60 6.38 -1.78
Mid 5200 -0.31 0.59 0.34 4.99 6.38 -1.39
High 5240 -0.84 0.16 -0.08 4.54 6.38 -1.84

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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PSD, Chain 0

PSD, Chain 0 LOW CH

PSD, Chain 0 MID CH
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PSD, Chain 0 HIGH CH

PSD, Chain 1

PSD, Chain 1 LOW CH
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PSD, Chain 1 MID CH

PSD, Chain 1 HIGH CH
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PSD, Chain 2

PSD, Chain 2 LOW CH

PSD, Chain 2 MID CH
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PSD, Chain 2 HIGH CH
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8.7. 802.11n HT40 1Tx MODE IN THE 5.2 GHz BAND
8.7.1. OUTPUT POWER

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

This is SISO mode, AG is the highest (worst-case) = 5.85 dBi
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RESULTS

Antenna Gain and Limits

Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5190 5.85 24.00
High 5230 5.85 24.00
Output Power Results
Channel | Frequency | Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5190 13.12 13.12 24.00 -10.88
High 5230 19.10 19.10 24.00 -4.90

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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8.8. 802.11n HT40 CDD 3Tx MODE IN THE 5.2 GHz BAND
8.8.1.26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain O | Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)
Low 5190 91.08 86.88 86.76
High 5230 85.08 81.84 89.04
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26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH

@ Agilent 09:11:57 Mar 23, 2015 R T [|Freg/Channel

A Mki1 971.08 MHz
Rel 20 dBm Atten 20 dB .0.50 dB Certer Freq
eak £.19000000 GHz
Stait Freq
£.13000000 GHz
Stop Freq
5.25000000 GHz

CF Step
12.0000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Swp On

Center 5.190 00 GHz Span 120 MHz
#Res BW 1 MHz #VBW I MHz #5weep 100 ms (1001 pis)

26 dB BANDWIDTH, Chain 0 HIGH CH

M Agilent 09:24:15 Mar 23, 2015 R T |Freg/Channel

4 Mki1 85.08 MHz
Rel 20 dBm Atien 20 dB -0.43 dB Certer Freg
#Peak ‘ 5.23000000 GHz
Stait Freq
5.17000000 GHz
Stap Freq
5.29000000 GHz

CF Step
12.0000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Swp On

Center 5.230 00 GHz Span 120 MHz ‘
#Res BW 1 MHz #VBW I MHz #5weep 100 ms (1001 pis)
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26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH

@ Agilent 09:13:17 Mar 23, 2015 R T [|Freg/Channel

A Mki1 86.88 MHz
Rel 20 dBm Atten 20 dB .0.08 dB Certer Freq
eak £.19000000 GHz
Stait Freq
£.13000000 GHz
Stop Freq
5.25000000 GHz

CF Step
12.0000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Swp On

Center 5.190 00 GHz Span 120 MHz
#Res BW 1 MHz #VBW I MHz #5weep 100 ms (1001 pis)

26 dB BANDWIDTH, Chain 1 HIGH CH

A Agllent 09:22:55 Mar 23, 2015 R T |Freg/Channel

A Mki1 81.84 MHz
Rel 20 dBm Atien 20 dB -0.33 dB Certer Freg
#Peak | 5.23000000 GHz
Stait Freq
5.17000000 GHz
Stap Freq
5.29000000 GHz

CF Step
12.0000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Swp On

Center 5.230 00 GHz Span 120 MHz ‘
#Res BW 1 MHz #VBW I MHz #5weep 100 ms (1001 pis)
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26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH
- Agilent 09:14:47 Mar 23, 2015 R T |Freg/Channel

A M1 86.76 MHz

Ref 20 dBm Atten 20 dB 0.42 dB Certer Freq
#Peak ‘ £.19000000 GHz

Log
10 Stait Freq
dB/ 513000000 GHz
Ofist
13.5
dB Stop Freq
oI 525000000 GHz

12.8
dBm CF Step

12.0000000 MHz
#PAvg Auto Man

V1 52 Freq Ctiset
53 FC 0.00000000 Hz
AA

afl): :
FTun Signal Track
On cif

Swp

Center 5.190 00 GHz Span 120 MHz ‘
#Res BW 1 MHz #VBW 3 MHz #S5weep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 2 HIGH CH

- Agilent 09:21:30 Mar 23, 2015 R T |Freg/Channel

A Mki1 89.04 MHz

Ref 20 dBm Atten 20 dB 0.32 dB Certer Freq
#Peak | 5.23000000 GHz
Log

10 Stait Freq
dB/ 517000000 GHz
Ofist

13.5

dB ! Stop Freq
o1 5.29000000 GHz

12.0
dBm CF Step

12.0000000 MHz

#PAvg Auto Man

V1 52 Freq Ctiset
53 FC 0.00000000 Hz
AA
aff): i
FTun Signal Track
On Cif

Swp

Center 5.230 00 GHz Span 120 MHz ‘
#Res BW 1 MHz #VBW 3 MHz #S5weep 100 ms (1001 pts)
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8.8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW | 99% BW | 99% BW
Chain 0 | Chain1l | Chain?2
(MHz) (MHz) (MHz) (MHz)
Low 5190 36.7065 | 36.6264 | 36.6702
High 5230 36.7522 | 36.6768 | 36.7718
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99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

- Agilent 10:02:50 Mar 23, 2015

R T | BW.Avg |

Res BW

Ch Freq 519 GHz

Trig  Free 750.0 kHz |

Occupied Bandwidth Averages: 100

I | Auto Man

Video BW
2.2 MHz|

Rel 20 dBm #Atten 20 dB

Man

VBWI/RBW

# Samp

10.00000 |

Auto Man

Log b b/ AL B

10 W
dBf [fius!

Otist
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100

13.5
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dB

1 Avg/VBW Type

| Log-Pwr {Videa) *

Center 5.190 00 GHz

#Res BW 750 kHz #VBW 2.2 MHz

#Sweep 100 ms (1000 pis)

Span 80 MHz || Auto Man

Occupied Bandwidth
36.7065 MHz

422761 kHz
66.806 MHz"

Occ BW % Pwr
x dB

Transmit Freq Enor
% dB Bandwidth

99.00 %
-26.00 dB

Span/RBW|

99% BANDWIDTH, Chain 0 HIGH CH

- Agilent 10:07:40 Mar 23, 2015

R T |FrquChanneI |

I Certer Freq

Ch Freq 5.23GHz

Trig Free ff - 93000000 GHz

Occupied Bandwidth Averages: 100

| Stait Freq

Rel 20 dBm #Atten 20 dB

5.13000000 GHz

# Samp

Stop Freq

| |
Log b Unllinddlidl dicitblye oo R

5.27000000 GHz

10
dB/
Otist

CF Step
§.00000000 MHz

13.5

| Auta Man

dB

Freq Cliset
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#Res BW 750 kHz #VBW 2.2 MHz
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Span 80 MHz 0.00000000 Hz

Occ BW % Pwr
x dB
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36.7522 MHz
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68.479 MHz"

Transmit Freq Enor
% dB Bandwidth
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-26.00 dB

Signal Track
On Cf
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99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilent 10:03:38 Mar 23, 2015

R T | BW.Avg |

Res BW

Ch Freq 519 GHz

Trig  Free 750.0 kHz |

Occupied Bandwidth Averages: 100

I | Auto Man

Video BW
2.2 MHz|

Rel 20 dBm #Atten 20 dB

Man

VBWI/RBW

# Samp

10.00000 |

[ [
Log S Lol od sl g DLl

Auto Man

10 H

dB/
Otist

Average
100

13.5

On Cif

dB

1 Avg/VBW Type

| Log-Pwr {Videa) *

Center 5.190 00 GHz

#Res BW 750 kHz #VBW 2.2 MHz

#Sweep 100 ms (1000 pis)

Span 80 MHz || Auto Man

Occupied Bandwidth
36.6264 MHz

422891 kHz
60.007 MHz"

Occ BW % Pwr
x dB

Transmit Freq Enor
% dB Bandwidth

99.00 %
-26.00 dB

Span/RBW|

99% BANDWIDTH, Chain 1 HIGH CH

- Agilent 10:06:35 Mar 23, 2015

R T |FrquChanneI |

I Certer Freq

Ch Freq 5.23GHz

Trig Free ff - 93000000 GHz

Occupied Bandwidth Averages: 100

| Stait Freq

Rel 20 dBm #Atten 20 dB

5.13000000 GHz

# Samp

Stop Freq

Log

5.27000000 GHz

10
dB/

Otist

L

13.5

CF Step
£.00000000 MHz
Auto Man

dB

Freq Cliset

Center 5.230 00 GHz

#Res BW 750 kHz #VBW 2.2 MHz

#S5weep 100 ms (1000 pis)

Span 80 MHz 0.00000000 Hz

Occ BW % Pwr
x dB

Occupied Bandwidth
36.6768 MHz

408.905 kHz
63.643 MHz"

Transmit Freq Enor
% dB Bandwidth

0 Signal Track
99.00% Won Cf

-26.00 dB
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99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH

- Agilent 10:04:-16 Mar 23, 2015

R T | BW:ﬁvé I

Res BW

Ch Freg 519 GHz

Trig  Free 750.0 kHz |

Occupied Bandwidth Averages: 100

Rel 20 dBm #Atten 20 dB

# Samp

3

Average
100

C:f

1 Avg/VBW Type

)| Log-Pwr {Videa) *

Center 5.190 00 GHz

#Res BW 750 kHz #VBW 2.2 MHz

#Sweep 100 ms (1000 pts)

Span 80 MHz ||Auto Man

Occ BW % Pwr
x dB

Occupied Bandwidth
36.6702 MHz

427 964 kHz
65.427 MHz*

Transmit Freq Enor
x dB Bandwidth

99.00 %
-26.00 dB

Span/RBW
106
Man

Auto

99% BANDWIDTH, Chain 2 HIGH CH

W Agilent 10:05:52 Mar 23, 2015

R T |Fre§fChanneI |

Ch Freg 5.23GHz

Certer Freq

Free |l £ 53000000 GHz

Trig

Occupied Bandwidth Averages: 100

Rel 20 dBm #Atten 20 dB
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5.19000000 GHz

# Samp
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527000000 GHz

CF Step
§.00000000 MHz

Auto Man

Freq Ctiset
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#Res BW 750 kHz #VBW 2.2 MHz

#Sweep 100 ms (1000 pts)

Span 80 MHz 0.00000000 Hz

Occ BW % Pwr
x dB
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36.7718 MHz

0 Signal Track
99.00 % Cf

-26.00 dB

On

Transmit Freq Enor
x dB Bandwidth

379.946 kHz
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FCC ID: QDS-BRCM1088

8.8.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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DIRECTIONAL ANTENNA GAIN

For power the TX chains are uncorrelated and the antenna gain is the same for each chain. The

directional gain is equal to the antenna gain, 5.85 dBi.

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

Antenna | 10 * Log (3 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

5.85 4.77 10.62
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RESULTS
Antenna Gain and Limits
Channel | Frequency [ Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5190 5.85 10.62 24.00 6.38
High 5230 5.85 10.62 24.00 6.38
| Duty Cycle CF (dB)|  0.09 Included in Calculations of PSD
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 5190 11.70 11.90 11.85 16.59 24.00 -7.41
High 5230 18.70 18.98 18.20 23.41 24.00 -0.59
PSD Results
Channel | Frequency Chain 0 Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 1.50 0.54 0.18 5.64 6.38 -0.74
High 5230 1.25 0.63 0.11 5.55 6.38 -0.83

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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PSD, Chain 0

PSD, Chain 0 LOW CH

PSD, Chain 0 HIGH CH
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PSD, Chain 1

PSD, Chain 1 LOW CH

PSD, Chain 1 HIGH CH
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PSD, Chain 2

PSD, Chain 2 LOW CH

PSD, Chain 2 HIGH CH
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8.9. 802.11n HT40 TxBF 3Tx MODE IN THE 5.2 GHz BAND
8.9.1. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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DIRECTIONAL ANTENNA GAIN

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

Antenna | 10 * Log (3 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

5.85 4.77 10.62
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RESULTS
Antenna Gain and Limits
Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5190 10.62 10.62 19.38 6.38
High 5230 10.62 10.62 19.38 6.38
Duty Cycle CF (dB)| 0.09 Included in Calculations of PSD
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 5190 11.80 12.00 11.90 16.67 19.38 -2.71
High 5230 14.12 14.60 14.19 19.08 19.38 -0.30
PSD Results
Channel | Frequency Chain 0 Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 -3.47 -3.00 -3.25 1.63 6.38 -4.75
High 5230 -3.66 -3.23 -3.76 1.32 6.38 -5.06

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

Page 99 of 635

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: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

PSD, Chain 0

PSD, Chain 0 LOW CH

PSD, Chain 0 HIGH CH

Page 100 of 635

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: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

PSD, Chain 1

PSD, Chain 1 LOW CH

PSD, Chain 1 HIGH CH
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PSD, Chain 2

PSD, Chain 2 LOW CH

PSD, Chain 2 HIGH CH
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8.10. 802.11ac VHT80 1Tx MODE IN THE 5.2 GHz BAND
8.10.1. OUTPUT POWER

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

This is SISO mode, AG is the highest (worst-case) = 5.85 dBi
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RESULTS
Antenna Gain and Limits
Channel | Frequency |Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Mid 5210 5.85 24.00
Output Power Results
Channel | Frequency | Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Mid 5210 12.54 12.54 24.00 -11.46

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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8.11. 802.11ac VHT80 CDD 3Tx MODE IN THE 5.2 GHz BAND
8.11.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)
Mid 5210 149.75 151.25 147.25
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26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 MID CH
- Agilent 09:32:21 Mar 23, 2015 R T [Freg/Channel

A Mkr1 14975 MHz

Rel 20 dBm Atten 20 dB 139 dB Certer Freqg
#Peak £.21000000 GHz

Log
10 Stait Freq
dB/ 508500000 GHz
Ofist
13.5
dB b iz k Stop Freq
oI 7 533500000 GHz

136
rom CF Step
_ Wei|] 25.0000000 MHz
#PAvg Auto Man
1 52 Freq Clfset
S3 FC 0.00000000 Hz
AA

afl): :
FTun Signal Track
On Cif

Swp

Center 5.210 00 GHz Span 250 MHz
#Res BW 1.8 MHz #VBW 6 MHz #S5weep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 MID CH
e Agilent 09:34:36 Mar 23, 2015 R T |Freg/Channel

2 Mkr1 151.25 MHz

Rel 20 dBm Atten 20 dB 0.59 dB Cerfer Freq
#Peak 5.21000000 GHz
Log

10 Stait Freq
dB/ 5.08500000 GHz
Offst

13.5

dB L Stop Freq
ol i i £.33500000 GHz

133
dBm CF Step

Al 25.0000000 M
4PAvg z

V1 S2 Freq Cliset

S3 FC 0.00000000 Hz
AA

af):

FTun Signal Track
Swp On cif

Center 5.210 00 GHz Span 250 MHz ‘
#Res BW 1.8 MHz #VBW 6 MHz #5weep 100 ms (1001 pts)

Auto Man
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26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 MID CH
- Agilent 09:35:47 Mar 23, 2015 R T |Freg/Channel

A Mkr1 147 25 MHz
Rel 20 dBm Atien 20 dB 0.54 dB Certer Freg
#Peak 5.21000000 GHz
. Stait Freq
5.08500000 GHz
Stap Freq
5.33500000 GHz

CF Step
250000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Swp On

Center 5.210 00 GHz Span 250 MHz
#Res BW 1.8 MHz #VBW 6 MHz #5weep 100 ms (1001 pis)
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

8.11.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW | 99% BW [ 99% BW
Chain0 | Chain1l [ Chain2
(MHz) (MHz) (MHz) (MHz)
Mid 5210 75.9204 | 75.8123 | 75.8013
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 MID CH
e Agilent 10-10:59 Mar 23, 2015
|

Ch Freq 521 GHz Trig  Free
Occupied Bandwidih Averages: 100 I |

Rel 20 dBm
# Samp|

#tten 20 dB

Average
100
On Cif

| Avg/VBW Type
| I Log-Pwr (Videa) M
Center 5.210 00 GHz
#Res BW 1 MHz

Span 120 MHz ||Auto Man
#VEBW 3 MHz #5weep 100 ms (1000 pis)
Occupied Bandwidth Occ BW % Pur

75.9204 MHz *dB

464.471 kHz
109.463 MHz"

99.00 %

-26.00 dB
Transmit Freq Enor

x dB Bandwidth

Span/RBW|

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH

W Agilent 10-11:58 Mar 23, 2015

R T | BW.Avg |

| ] '
Ch Freq 521 GHz Trig  Free

Occupied Bandwidth Averages: 100 I |

Ref 20 dBm #Atten 20 dB
# Samp|

Average
100
oif

I
| Ava/VBW Type
] Log-Pwr (Video) ™
Center 5.210 00 GHz
#Res BW 1 MHz

Span 120 MHz ||Auto
#VEBW 3 MHz #5Sweep 100 ms (1000 pis)
Occupied Bandwidth Occ BW % Pwr
75.8123 MHz 4B

480.355 kHz
98.804 MHz"

Man

99.00 %
-26.00 dB

Transmit Freq Enor
% dB Bandwidth

Span/RBW
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 MID CH

W Agilent 10:13:06 Mar 23, 2015

R T | BWJA\@ I

Ch Freq 521 GHz

Occupied Bandwidth

Trig  Free

Averages: 100

Res BW
1.0 MHz |
Man

Rei 20 dBm #Atten 20 dB

Auto

# Samp| |

Video BW
3.0 MHz|
Man

VBWI/RBW

10.00000 |
Man

4‘ Auto

Center 5.210 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 120 MHz
#5Sweep 100 ms (1000 pis)

||AvgNBW Type
] Log-Pwr (Video) ™

Auta

Average
100

Man

Occupied Bandwidth

Transmit Freq Enar
% dB Bandwidth

75.8013 MHz

501.509 kHz
99.260 MHz*

Ccc BW % Pwr
x dB

99.00 %

-26.00 dB

Span/RBW
106
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.11.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

DIRECTIONAL ANTENNA GAIN

For power, the TX chains are uncorrelated and the antenna gain is the same for each chain.
The directional gain is equal to the antenna gain, 5.85 dBi.

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

Antenna | 10 * Log (3 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

5.85 4.77 10.62
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REPORT NO: 15U20284-E3A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

RESULTS

Antenna Gain and Limits

Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBi) (dBi)
Mid 5210 5.85 10.62 24.00 6.38
|  DutyCycle CF (dB)] 0.18 [included in Calculations of PSD
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 5210 10.61 10.82 10.90 15.55 24.00 -8.45
PSD Results
Channel | Frequency Chain 0 Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 -2.27 -3.02 -4.11 1.88 6.38 -4.50

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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PSD, Chain 0

PSD, Chain 0 MID CH

PSD, Chain 1

PSD, Chain 1 MID CH
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PSD, Chain 2

PSD, Chain 2 MID CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.12. 802.11ac VHT80 TxBF 3Tx MODE IN THE 5.2 GHz BAND
8.12.1. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: 15U20284-E3A
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DATE: JUNE 16, 2015

DIRECTIONAL ANTENNA GAIN

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

Antenna | 10 * Log (3 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

5.85 4.77 10.62
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DATE: JUNE 16, 2015

RESULTS
Antenna Gain and Limits
Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBi) (dBi)
Mid 5210 10.62 10.62 19.38 6.38
| Duty Cycle CF (dB)] 0.18 [Included in Calculations of PSD
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 5210 10.74 10.71 10.31 15.36 19.38 -4.02
PSD Results
Channel | Frequency Chain 0 Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 -6.98 -6.82 -6.10 -1.66 6.38 -8.04

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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PSD, Chain 0

PSD, Chain 0 MID CH

PSD, Chain 1

PSD, Chain 1 MID CH
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PSD, Chain 2

PSD, Chain 2 MID CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.13. 802.11a LEGACY 1TX MODE IN THE 5.3 GHz BAND
8.13.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 33.10
Mid 5300 31.65
High 5320 30.35
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26 dB BANDWIDTH

BANDWIDTH LOW CH
e Agilent 10:22:45 Apr 30, 2015 R T | Marker .

5 Mki1 3310 MHz

Ref 20 dBm Atten 20 dB 0784 || Select Marker
#Peak
Log
10

Deta

Deta Pair
ITracking Rel)
Ref A

Span Pair
Span

Center 5.260 00 GHz Span 30 MHz
#Res BW 390 kHz #VBW 1.2 MHz #5weep 100 ms (1001 pis)

BANDWIDTH MID CH
s Agilent 18:31:27 Mar 27, 2015 R T [ Marker |

5 Mki1 3165 MHz

Ref 20 dBm Atten 20 dB 10545 || Select Marker
#Peak
Log
10

Deta

Deta Pair
ITracking Rel)
Ref A

Span Pair

Span

Cif

Center 5.300 00 GHz Span 50 MHz
#Res BW 390 kHz #VBW 1.2 MHz #5weep 100 ms (1001 pis)
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BANDWIDTH HIGH CH

- Agilent 18:32:46 Mar 27, 2015 R T Marker

A Mkr1 3035 MHz
Rel 20 dBm Atten 20 dB 0s4dp || Select Marker
#Peak 1 2 3 4

MNormal

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Center 5.320 00 GHz Span 50 MHz
#Res BW 390 kHz #VBW 1.2 MHz #S5weep 100 ms (1001 pts)
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DATE: JUNE 16, 2015

8.13.2.

LIMITS

None; for reporting purposes only.

RESULTS
Channel| Frequency 99% BW
Chain 2
(MHz) (MHz)
Low 5260 16.5189
Mid 5300 16.5015
High 5320 16.5144

99% BANDWIDTH
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99% BANDWIDTH

BANDWIDTH LOW CH

H Agilent 10:19:45 Apr 30, 2015

R T | File |

Ch Freq 5.26 GHz

Trig  Free Catalog ¥

Occupied Bandwidth

Averages: 100

Rel 20 dBm Atten 20 dB

| ‘ SaveM

#Samp|

‘ Load™

Copy*

Center 5.260 00 GHz

#Res BW 200 kHz #VBW 620 kHz

#S5Sweep 100 ms (1001 pts)

Span 30 MHz

Occupied Bandwidth
16.5189 MHz

-63.814 kHz
24 503 MHz*

Transmit Freq Emar
% dB Bandwidth

Occ BW % Pwr
x dB

99.00 % Rename+

-26.00 dB

Mare
102

BANDWIDTH MID CH

- Agilent 18:50:54 Mar 27, 2015

R T |FrequhanneI |

Ch Freq 53 GHz

I Certer Freq

Free Il 5 30000000 GHz

Trig

Occupied Bandwidth

Averages: 100

| Stait Freq

Rel 20 dBm Atten 20 dB

5.28500000 GHz

#Samp|

Stop Freq

Dby adene il g Lol by pin ol ug

5.31500000 GHz

CF Step

3.00000000 MHz

 Aute Man

Freq Cliset

Center 5.300 00 GHz

#Res BW 200 kHz #VBW 620 kHz

#S5Sweep 100 ms (1001 pts)

Span 30 MHz 0.00000000 Hz

Occupied Bandwidth
16.5015 MHz

-50.740 kHz
22 467 MHz*

Transmit Freq Emar
% dB Bandwidth

Occ BW % Pwr
x dB

Signal Track
99.00 % cif

-26.00 dB

On
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BANDWIDTH HIGH CH

- Agilent 18:50:01 Mar 27, 2015

R T | Trace |

Occupied Bandwidth

Ch Freg 5.32 GHz Trig

Averages: 100 I

Rel 20 dBm

Atien 20 dB

Clear Write

#5amp)

Log

Max Hold

10

dB/

Ofist

13.5

dB

Center 5.320 00 GHz
#Res BW 200 kHz

Span 30 MHz
#Sweep 100 ms (1001 pts)

#VBW 620 kHz

Min Hald

Transmit Freq Emar
x dB Bandwidth

Occupied Bandwidth

Ccc BW % Pwr 99.00 %

16.5144 MHz xdB  -26.00dB

-43.960 kHz
23.079 MHz*
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.13.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

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 maximum 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.

DIRECTIONAL ANTENNA GAIN

This is SISO mode, AG is the highest (worst-case) = 5.85 dBi.
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DATE: JUNE 16, 2015

RESULT

S

Bandwidth, Antenna Gain, and Limits

Channel

Frequency Min Directional Power PSD
26 dB Gain Limit Limit
BW
(MHz) (MHz) (dBi) (dBm) (dBm)
Low 5260 33.10 5.85 24.00 11.00
Mid 5300 31.65 5.85 24.00 11.00
High 5320 30.35 5.85 24.00 11.00
| Duty Cycle CF (dB)|  0.00 Included in Calculations of PSD
Output Power Results
Channel | Frequency| Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5260 18.90 18.90 24.00 -5.10
Mid 5300 18.80 18.80 24.00 -5.20
High 5320 18.87 18.87 24.00 -5.13
PSD Results
Channel | Frequency| Chain 0 Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5260 5.70 5.70 11.00 -5.30
Mid 5300 5.20 5.20 11.00 -5.80
High 5320 6.62 6.62 11.00 -4.38
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PSD, Chain 0

PSD, Chain 0 LOW CH

PSD, Chain 0 MID CH
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PSD, Chain 0 HIGH CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.14. 802.11n HT20 CDD 3Tx MODE IN THE 5.3 GHz BAND
8.14.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)

Low 5260 43.14 40.50 41.64
Mid 5300 42.78 41.94 41.94
High 5320 41.10 42.36 42.96
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH

@ Agilent 10:33:08 Mar 23, 2015 R T [|Freg/Channel

A Mkr1 4314 MHz
Rei 20 dBm #Aten 20 dB -0.04 dB Certer Freq
#Peak 526000000 GHz
I - Stait Freq
523000000 GHz
Stap Freq
£.29000000 GHz

CF Step
6.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Swp On

Center 5.260 00 GHz Span 60 MHz
#Res BW 420 kHz #VBW 1.2 MHz #5weep 100 ms (1001 pis)

26 dB BANDWIDTH, Chain 0 MID CH

A5 Agilent 10:34:49 Mar 23, 2015 R T |Freg/Channel

A Mkl 42.78 MHz
Rel 20 dBm #Atten 20 dB -0.36 dB Certer Freq
#Peak 5.30000000 GHz
N Stait Freq
527000000 GHz
Stap Freq
5.33000000 GHz

CF Step
6.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Swp On

Center 5.300 00 GHz Span 60 MHz ‘
#Res BW 420 kHz #VBW 1.2 MHz #5weep 100 ms (1001 pis)
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

26 dB BANDWIDTH, Chain 0 HIGH CH

W Agilent 10:39:-56 Mar 23, 2015 R T |Freg/Channel

A Mk 4110 MHz

Rel 20 dBm #Atten 20 dB 0.97 dB Certer Freq
#Peak 5.32000000 GHz
10 Stait Freq
dB/ 5.29000000 GHz
Ofist

13.5

dB i " . Stop Freq
Dl : 5.35000000 GHz

134
dBm CF Step
- /1| 6.00000000 MHz
#PAvg Auto Man
V1 S2 Freq Cliset
53 FC 0.00000000 Hz
AA

afl): :
FTun Signal Track
On Cif

Swp

Center 5.320 00 GHz Span 60 MHz ‘
#Res BW 430 kHz #VBW 1.2 MHz #Sweep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
@ Agilent 10:31:41 Mar 23, 2015 R T |Freg/Channel

A Mer1 40,50 MHz

Ref 20 dBm #Atten 20 dB 1.64 dB Certer Freq
#Peak £.26000000 GHz

Log
10 Stait Freq
dB/ 523000000 GHz
Offst
13.5
dB T ’ p Stop Freq
oI 529000000 GHz

-12.9
dBm CF Step

6.00000000 MH
4PAvg z

V1 52 Freq Cliset

53 FC 0.00000000 Hz
AA

ofl):

ETun Signal Track
Swp On Cif

Center 5.260 00 GHz Span 60 MHz ‘
#Res BW 420 kHz #VBW 1.2 MHz #5weep 100 ms (1001 pis)

Auto Man
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

26 dB BANDWIDTH, Chain 1 MID CH

- Agilent 10:38:25 Mar 23, 2015 R T |Freg/Channel

AMki1 41.94 MHz
Rel 20 dBm #Atten 20 dB -0.87 dB Certer Freq
#Peak 5.30000000 GHz
b begibeld Mg, oyt st Freq
527000000 GHz
Stap Freq
£.33000000 GHz

CF Step
6.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Swp On

Center 5.300 00 GHz Span 60 MHz ‘
#Res BW 420 kHz #VBW 1.2 MHz #5weep 100 ms (1001 pis)

26 dB BANDWIDTH, Chain 1 HIGH CH

W Agilent 10:41:01 Mar 23, 2015 R T |Freg/Channel

A Mkr1 42.36 MHz

Rel 20 dBm #Atten 20 dB 0.24 dB Certer Freq
#Peak 5.32000000 GHz
Log ‘ {

10 Stait Freq
dB/ 5.29000000 GHz
Ofist

13.5

dB ik Stop Freq
oI 5.35000000 GHz

2.7
dBm CF Step

6.00000000 MH
#PAvg z

Auto Man
V1 52 Freq Cliset
53 FC 0.00000000 Hz
AA

afl): :
FTun Signal Track
Swp On Cif

Center 5.320 00 GHz Span 60 MHz ‘
#Res BW 430 kHz #VBW 1.2 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH

@ Agilent 10:30:34 Mar 23, 2015 R T [|Freg/Channel

AMki1 4164 MHz
Rel 20 dBm #Atten 20 dB 0.57 dB Certer Freq
#Peak 526000000 GHz
N PR IV Py St Freg
5.23000000 GHz
Stap Freq
5.29000000 GHz

CF Step
6.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Swp On

Center 5.260 00 GHz Span 60 MHz
#Res BW 420 kHz #VBW 1.2 MHz #5weep 100 ms (1001 pis)

26 dB BANDWIDTH, Chain 2 MID CH
- Agilent 10:38:25 Mar 23, 2015 R T |Freg/Channel

A M1 41.94 MHz
Rel 20 dBm #Atten 20 dB -0.87 dB Certer Freq
#Peak 5.30000000 GHz
b e gabell anl, oyt start Freq
527000000 GHz
Stap Freq
£.33000000 GHz

CF Step
6.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Swp On

Center 5.300 00 GHz Span 60 MHz ‘
#Res BW 420 kHz #VBW 1.2 MHz #5weep 100 ms (1001 pis)
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

26 dB BANDWIDTH, Chain 2 HIGH CH

W Agilent 10:42:23 Mar 23, 2015 R T |Freg/Channel

A Mkr1 42.96 MHz

Rel 20 dBm #Atten 20 dB -0.96 dB Certer Freqg
#Peak 5.32000000 GHz
Log Phbaa oy WS LR

10 Stait Freq
dB/ 5.29000000 GHz
Ofist

13.5

dB ) ; Stop Freq
DI ! 5.35000000 GHz

33
rom CF Step
| 6.00000000 MHz
#PAvg Auto Man
1 52 Freq Cifset
$3 FC 0.00000000 Hz
AA

afl): :
FTun Signal Track
Swp On Cif

Center 5.320 00 GHz Span 60 MHz ‘
#Res BW 430 kHz #VBW 1.2 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

8.14.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel[Frequency| 99% BW |99% BW [99% BW
Chain 0 | Chain 1| Chain 2
(MHz) (MHz) (MHz) | (MHz)
Low 5260 17.8547 | 17.8255( 17.8818
Mid 5300 17.8550 | 17.8547 | 17.8935
High 5320 17.9505 [ 17.9169( 17.8791
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REPORT NO: 15U20284-E3A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

- Agilent 10:48:23

Mar 23, 2015

R T [ Dispay |

Ch Freq
Occupied Bandwidt

5.26 GHz

Trig  Free

h

Averages: 100 I |

Full Screen

Rel 20 dBm

#Atten 20 dB

On

Display Line
-13.30 dBm

Cif

# Samp

Log

ok

10

dB/

Otist
13.5

dB

Center 5.260 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz

‘ LimitsH

’ Active Fcin
Position 4

Top

Sweep 3.8 ms (1001 pts)

Transmit Freq Enor
% dB Bandwidth

Occupied Bandwidth

17.8547 MHz

370.819 kHz
32.841 MHz"

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Title ¥

Preferences +

99% BANDWIDTH, Chain 0 MID CH

- Agilent 10:52:34 Mar 23, 2015

R T |FrquChanneI |

Ch Freq 53 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Certer Freq
5.30000000 GHz

Stait Freq
527500000 GHz

Rel 20 dBm

#Atten 20 dB

# Samp

Log

Stop Freq
532500000 GHz

10

dB/
Otist

13.5

Auto

dB

|

Center 5.300 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz

CF Step
5.00000000 MHz

Freq Cliset
0.00000000 Hz

Man

Sweep 3.8 ms (1001 pis)

Transmit Freq Enor
% dB Bandwidth

Occupied Bandwidth

17.8550 MHz

290.826 kHz
33.043 MHz"

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Cn

Signal Track
Cf
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

99% BANDWIDTH, Chain 0 HIGH CH

W Agilent 10-55:-22 Mar 23, 2015

FrequhanneI

Ch Freq
Occupied Bandwidth

5.32 GHz

Tng Flee

Averages: 100

Rel 20 dBm #Atten 20

dB

# Samp|

Log

et i e

Certer Freq
532000000 GHz

Stait Freq
529500000 GHz

Stop Freq
5.34500000 GHz

10

dB/

Center 5.320 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz

Sweep 3.8 ms (1001 pts)

CF Step
500000000 MHz
lAuta Man

Freq Cliset
0.00000000 Hz

Transmit Freq Enor 3

% dB Bandwidth

Occupied Bandwidth
17.9505 MHz

Occ BW % Pwr
x dB

0.295 kHz

35.247 MHz"

99.00 %
-26.00 dB

Signal Track

On Cif

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1

LOW CH

- Agilenf 10:50:05 Mar 23, 2015

R T [ Display |

Ch Freq
Occupied Bandwidth

5.26 GHz

Trig  Free

Averages: 100

Full Screen

Rel 20 dBm

#Atten 20 dB

# Samp

Log

LJ

Display Line
-13.30 dBm

On Cif

10

dB/

Otist

13.5

dB

Center 5.260 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
Sweep 3.8 ms (1001 pis)

LimitsH

Active Fcin
Position 4

Transmit Freq Enor
% dB Bandwidth

Occupied Bandwidth
17.8255 MHz

397.060 kHz
32.424 MHz*

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Pretferences
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

99% BANDWIDTH, Chain 1 MID CH

- Agilent 10:53:14 Mar 23, 2015

R T |Freq£ChanneI |

Ch Freq 53 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Certer Freq
5.30000000 GHz

Rel 20 dBm #Atten 20 dB

Stait Freq
527500000 GHz

# Samp

Log

SR, A

Stop Freq
532500000 GHz

10

dB/

Otist

13.5

dB

Center 5.300 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 50 MHz

CF Step
5£.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Sweep 3.8 ms (1001 pts)

Occupied Bandwidth
17.8547 MHz

376.419 kHz
33.434 MHz"

Transmit Freq Enor
% dB Bandwidth

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Signal Track
Cf

Cn

99% BANDWIDTH, Chain 1 HIGH CH

W Agilent 10:56:01 Mar 23, 2015

R T

|FrequhanneI |

Ch Freq 5.32 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Rel 20 dBm #Atten 20 dB

Stait Freq
529500000 GHz

Certer Freq
532000000 GHz

# Samp|

Log

Stop Freq
5.34500000 GHz

10

dB/

Center 5.320 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 50 MHz

CF Step
1l 5.00000000 MHz
’ Auto Man

Freq Cliset
0.00000000 Hz

Sweep 3.8 ms (1001 pts)

Occupied Bandwidth
17.9169 MHz

370.176 kHz
33.933 MHz"

Transmit Freq Enor
% dB Bandwidth

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Signal Track

On Cif
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH

- Agilent 10:51:24 Mar 23, 2015

R T [ Dispay |

Ch Freq
Occupied Bandwidth

5.26 GHz

Trig  Free

Averages: 100 I |

Full Screen

Display Line
-13.30 dBm
oif

On

Rel 20 dBm
# Samp
Log
10

dBf H . - .
ottst |, fl XTI T 1l L Limits*
13.5 ’

#Atten 20 dB ‘

dB Active Fcin
Position 4
Top

Center 5.260 00 GHz
#Res BW 200 kHz

Occupied Bandwidth
17.8818 MHz

407.638 kHz
33.408 MHz"

Span 50 MHz
Sweep 3.8 ms (1001 pts)

#VBW 620 kHz

Dec BW % Pwr Title ¥

x dB

99.00 %
-26.00 dB

Transmit Freq Enor
% dB Bandwidth

Preferences +

99% BANDWIDTH, Chain 2 MID CH
W Agilent 10-54:32 Mar 23, 2015 R T [Freg/Channel |
| |

Ch Freq 53 GHz Trig  Free
Occupied Bandwidth Averages: 100 I

Certer Freq
5.30000000 GHz

Stait Freq
527500000 GHz

Rel 20 dBm
# Samp
Log

10

dB/
Otist
13.5
dB

#Atten 20 dB

Stop Freq
532500000 GHz

CF Step
5£.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

O
-

Span 50 MHz
Sweep 3.8 ms (1001 pis)

Center 5.300 00 GHz
#Res BW 200 kHz

Occupied Bandwidth
17.8935 MHz

410.668 kHz
34.052 MHz"

#VBW 620 kHz

Signal Track
Occ BW % Pwr Cf

x dB

99.00 %
-26.00 dB

Cn

Transmit Freq Enor
% dB Bandwidth
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

99% BANDWIDTH, Chain 2 HIGH CH

W Agilent 10-56:40 Mar 23, 2015

FrequhanneI

Ch Freq
Occupied Bandwidth

5.32 GHz

Tng Flee

Averages: 100

Rel 20 dBm

#Atten 20 dB

# Samp|

Log

Certer Freq
532000000 GHz

Stait Freq
529500000 GHz

Stop Freq
5.34500000 GHz

10

dB/

Center 5.320 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz

Sweep 3.8 ms (1001 pts)

CF Step
500000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Transmit Freq Enor
% dB Bandwidth

Occupied Bandwidth
17.8791 MHz

396.652 kHz
32.708 MHz"

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Signal Track

On Cif
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.14.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

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 maximum 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.

DIRECTIONAL ANTENNA GAIN

For power, the TX chains are uncorrelated and the antenna gain is the same for each chain.
The directional gain is equal to the antenna gain, 5.85 dBi.

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

Antenna | 10 * Log (3 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

5.85 4.77 10.62
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

RESULTS

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional | Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5260 40.50 5.85 10.62 24.00 6.38
Mid 5300 41.94 5.85 10.62 24.00 6.38
High 5320 41.10 5.85 10.62 24.00 6.38
| Duty Cycle CF (dB)] 0.00 [included in Calculations of Corr'd PSD
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 5260 16.98 17.44 16.95 21.90 24.00 -2.10
Mid 5300 17.25 17.50 16.98 22.02 24.00 -1.98
High 5320 17.15 17.55 17.10 22.04 24.00 -1.96
PPSD Results
Channel [ Frequency | Chain 0 Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 1.21 1.88 1.15 6.20 6.38 -0.18
Mid 5300 1.47 1.96 0.91 6.24 6.38 -0.14
High 5320 1.32 1.90 0.91 6.17 6.38 -0.21

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

PSD, Chain 0

PSD, Chain 0 LOW CH

PSD, Chain 0 MID CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

PSD, Chain 0 HIGH CH

PSD, Chain 1

PSD, Chain 1 LOW CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

PSD, Chain 1 MID CH

PSD, Chain 1 HIGH CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

PSD, Chain 2

PSD, Chain 2 LOW CH

PSD, Chain 2 MID CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

PSD, Chain 2 HIGH CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.15. 802.11n HT20 STBC 3Tx MODE IN THE 5.3 GHz BAND
8.15.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)

Low 5260 43.00 40.65 40.10
Mid 5300 42.90 38.35 41.45
High 5320 41.75 39.10 41.30
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH

- Agilent 18:25:00 Apr 1, 2015

R T |Freg/Channel

Rel 30 dBm Atten 30 dB

#Peak
Log

A Mir1 43.00 MHz Certer F
erter Freq
0.04d8 £.26000000 GHz

10
dB/

Otist
13.5

Stait Freq
523500000 GHz

dB
Dl

Stop Freq
528500000 GHz
1

13.9
dBm

R CF Step

#PAvg

5£.00000000 MHz
Auto Man

V1 S§2

83 FC
AA
aff):

Freq Cliset
0.00000000 Hz

FTun
Swp

Signal Track
On Cf

Center 5.260 00 GHz

Span 50 MHz
#Res BW 430 kHz #VBW 1.3 MHz #5weep 100 ms (1001 pis)

26 dB BANDWIDTH, Chain 0 MID CH

- Agilent 18:31:04 Apr 1, 2014

R T |Freg/Channel

Rel 30 dBm Atten 30 dB

#Peak
Log

A Mkr1 42 90 MHz Certer F
] erter Freq
0.28 &8 530000000 GHz

10
dB/

Otist
13.5

Stait Freq
527500000 GHz

dB
Dl

Stop Freq
532500000 GHz

133
dBm

5
CF Step

#PAvg

ill] 5.00000000 MHz
Auto Man

V1 52
S3 FC

AA
tf):

Freq Cliset
0.00000000 Hz

FTun

Signal Track
Cf

Cn

Swp

Center 5.300 00 GHz

Span 50 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #5weep 100 ms (1001 pis)
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

26 dB BANDWIDTH, Chain 0 HIGH CH

- Agilent 18:36:41 Apr 1, 2015

R T [Freg/Channel

#Peak
Log
10
dB/
Ofist
13.5
dB

ol
136
dBm

#PAvg

V1 52
53 FC
AA
n(i):
FTun
Swp

Rel 30 dBm

Atten 30 dB

A Mkl 41.75 MHz

&

Auto

Certer Freq

-1.12 dB ‘
532000000 GHz
Stait Freq
5.29500000 GHz
Stop Freq
534500000 GHz

1

CF Step
500000000 MHz
Man

On

Center 5.320 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Span 50 MHz ‘

#Sweep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH

- Agilent 18:27:03 Apr 1, 2014

R T |Freg/Channel

#Peak
Log
10
dB/
Ofist
13.5
dB

u]]
-13.8
dBm

V1 52
S3 FC
AA
a(i):
FTun
Swp

Rel 30 dBm

Atten 30 dB

A Mkl 4065 MHz
0.37 dB Certer Freq

5.26000000 GHz

Stait Freq
523500000 GHz
Stop Freq
5.28500000 GHz

#PAvg

Auto

CF Step
dl| 5.00000000 MHz
Man

On

Center 5.260 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Freq Cliset
0.00000000 Hz

Signal Track
Cif

Span 50 MHz ‘

#5weep 100 ms (1001 pis)
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

26 dB BANDWIDTH, Chain 1 MID CH

e Agilent 18:33:34 Apr 1, 2014

R T |Freg/Channel

#Peak
Log
10
dB/
Ofist
13.5
dB

b]]
133
dBm

V1 52
S3 FC
AA
n(i):
FTun
Swp

Rel 30 dBm

Atten 30 dB

A Mki1 3835 MHz Certer F
) erter Freq
1.15d8 530000000 GHz

Stait Freq
527500000 GHz

Stop Freq
532500000 GHz

CF Step

#PAvg

5£.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Cn

Center 5.300 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 50 MHz
#5weep 100 ms (1001 pis)

—

26 dB BANDWIDTH, Chain 1 HIGH CH

W Agilent 18:38:42 Apr 1, 2015

R T

#Peak
Log
10
dB/
Ofist
13.5
dB

ol
136
dBm

V1 52
53 FC
AA
n(i):
FTun
Swp

Rel 30 dBm

Atten 30 dB

A Mkr1 39.10 MHz Certer F
erter Freq
0.2148 5.32000000 GHz

Stait Freq
529500000 GHz

Stop Freq
5.34500000 GHz

#PAvg

P
CF Step
0l 5.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
On Cf

Center 5.320 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 50 MHz ‘
#Sweep 100 ms (1001 pts)
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH

- Agilent 12:08:29 Apr 2, 2015 R T [|Freg/Channel

A Mki1 4010 MHz Cerler E

erter Freq
Rei 30 dBm Atten 30 dB -0.45 dB
#Peak 526000000 GHz
Log
10 Stait Freq
dB/ 523500000 GHz
Ofist
13.5
dB Stop Freq
ol 5.28500000 GHz

1241

B CF Step
| 4]l 5.00000000 MHz

#PAvg Auto Man

V1 52 Freq Cifset
S3 FC 0.00000000 Hz
AA

a(f):
F‘TLH Signal Track
Cif

#5wp On

Center 5.260 00 GHz Span 50 MHz
Res BW 470 kHz #VBW 1.3 MHz #5weep 100 ms (1001 pis)

26 dB BANDWIDTH, Chain 2 MID CH

A5 Agilent 18:32:07 Apr 1, 2015 R T |Freg/Channel

A Mki1 4145 MHz Cerler E
erter Freq

Rei 30 dBm Atten 30 dB 1.91 dB
#Peak 530000000 GHz
Log
10 Stait Freq
dB/ R T 527500000 GHz
Ofist
13.5
dB Stop Freq

5.32500000 GHz
b]] _ 2

|

3.4
dBm | | \ CF Step

500000000 MHz
#PAvg Auto

Man

V1 52 Freq Cifset
S3 FC 0.00000000 Hz
AA

a(i):
F'Tlun Signal Track
On Cif

Swp

Center 5.300 00 GHz Span 50 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #5weep 100 ms (1001 pis)
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

26 dB BANDWIDTH, Chain 2 HIGH CH

W Agilenf 18:39:-44 Apr 1, 2015 R T |Freg/Channel

A Mkr1 41.30 MHz Certer E
erter Freq
Rel 30 dBm Atten 30 dB 0.40 dB
#Peak 5.32000000 GHz
Log
10 Stait Freq
dB/ it o iamd i 5.29500000 GHz
Ofist
13.5
dB Stop Freq
5.34500000 GHz
DI M 1
<

13.6
dBm | CF Step

500000000 MHz
#PAvg Auto Man

V1 52 Freq Cifset
53 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track.
Swp On of

Center 5.320 00 GHz Span 50 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

8.15.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW |99% BW |99% BW
Chain 0| Chain 1| Chain 2
(MHz) (MHz) [ (MHz) | (MHz)
Low 5260 17.8204 | 17.8204 | 17.8094
Mid 5300 17.8321( 17.8238 | 17.8062
High 5320 17.8753|17.8632| 17.9112
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

- Agilent 09:55:28 Apr 2, 2015

R T |Freq£ChanneI |

Ch Freq
Occupied Bandwidth

5.26 GHz

Trig  Free

Averages: 100

Certer Freq
526000000 GHz

Rel 20 dBm

Atten 20 dB

#Samp)

Log

Al il L Lalhe s il tul b
L'

Stait Freq
523500000 GHz

Stop Freq
528500000 GHz

10

dB/
Otist

13.5

dB

Center 5.260 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz
Sweep 3.8 ms (1001 pts)

CF Step
5£.00000000 MHz
Man

1| Auta

Freq Cliset
0.00000000 Hz

1

Transmit Freq Emor
% dB Bandwidth

Occupied Bandwidth

7.8204 MHz

319.146 kHz
31.012 MHz"

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Signal Track
On Cf

99% BANDWIDTH, Chain 0 MID CH

- Agilent 10:00-18 Apr 2, 2014

R T |FrquChanneI |

Ch Freq
Occupied Bandwidth

53GHz

Trig  Free

Averages: 100

Certer Freq
5.30000000 GHz

Rel 20 dBm

Atten 20 dB

#Samp)

Log

10

Mk

Stait Freq
527500000 GHz

Stop Freq
532500000 GHz

dB/
Otist

13.5

dB

Center 5.300 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz

|l Auta

CF Step
5£.00000000 MHz
Man

Freq Cliset
0.00000000 Hz

Sweep 3.8 ms (1001 pts)

1

Transmit Freq Enor
% dB Bandwidth

Occupied Bandwidth

7.8321 MHz

379.645 kHz
30.935 MHz"

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Signal Track
On Cf
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REPORT NO: 15U20284-E3A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

99% BANDWIDTH, Chain 0 HIGH CH

W Agilent 10:03:18

Apr 2, 2015

R T

|FrequhanneI |

Ch Freq

5.32 GHz

Occupied Bandwidth

Trig  Free

Averages: 100 I

Certer Freq
532000000 GHz

| Stait Freq

Rel 20 dBm

Atten 20 dB

5£.29500000 GHz

#5amp)

Stop Freq

e
b

5.34500000 GHz

ol

CF Step
500000000 MHz
Man

Freq Cliset

Center 5.320 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz
Sweep 3.8 ms (1001 pts)

0.00000000 Hz

Transmit Freq Emor
% dB Bandwidth

Occupied Bandwidth

17.8753 MHz

363.209 kHz
33.548 MHz"

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Signal Track

On Cif

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilent 09:56:32

Apr 2, 2015

R T

|FrequhanneI |

Ch Freq

5.26 GHz

Occupied Bandwidth

Trig  Free

Averages: 100 I

I Certer Freq
5.26000000 GHz

Stait Freq

Rel 20 dBm

Atten 20 dB

5.23500000 GHz

#Samp|

Stop Freq

Log

L'

5.28500000 GHz

Mo

10

dB/
Otist

13.5

CF Step
5£.00000000 MHz
Auto Man

dB

Center 5.260 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
Sweep 3.8 ms (1001 pts)

Freq Cliset
0.00000000 Hz

Transmit Freq Ermor
% dB Bandwidth

Occupied Bandwidth

17.8204 MHz

442006 kHz
30.159 MHz"

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Signal Track
Cif

On
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

99% BANDWIDTH, Chain 1 MID CH

- Agilent 10:00:67 Apr 2, 2014

R T

|Freq£ChanneI |

Ch Freq
Occupied Bandwidth

53GHz

Trig  Free

Averages: 100

Certer Freq
5.30000000 GHz

Rel 20 dBm

Atten 20 dB

#Samp)

Log

Stait Freq
527500000 GHz

Stop Freq
532500000 GHz

10

dB/
Otist

13.5

dB

Center 5.300 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz
Sweep 3.8 ms (1001 pts)

CF Step
5£.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

1

Transmit Freq Emor
% dB Bandwidth

Occupied Bandwidth

7.8238 MHz

427 549 kHz
30.661 MHz"

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Signal Track
On Cf

99% BANDWIDTH, Chain 1 HIGH CH

W Agilent 10:03:56 Apr 2, 2015

R T

|FrequhanneI |

Ch Freq
Occupied Bandwidth

5.32 GHz

Free

Trig

Averages: 100

Rel 20 dBm

Atten 20 dB

#5amp)

| Stait Freq
529500000 GHz

Certer Freq
532000000 GHz

Stop Freq
5.34500000 GHz

CF Step
500000000 MHz
Auto Man

Center 5.320 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz
Sweep 3.8 ms (1001 pts)

Freq Cliset
0.00000000 Hz

1

Transmit Freq Emor
% dB Bandwidth

Occupied Bandwidth

7.8632 MHz

428.099 kHz
30.907 MHz"

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Signal Track

On Cif
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH

- Agilent 09:58:41 Apr 2, 2015

R T |Freq£ChanneI |

Ch Freq 5.26 GHz

Trig  Free

Occupied Bandwidth Averages: 100

Certer Freq
526000000 GHz

Rel 20 dBm Atten 20 dB

Stait Freq
523500000 GHz

#Samp)

Log

Olpet ol g bbb ul o b |
b

10

Stop Freq
528500000 GHz

dB/
Otist

13.5

dB

Center 5.260 00 GHz

Span 50 MHz

CF Step

5£.00000000 MHz
Auto

Freq Cliset
0.00000000 Hz

Man

#Res BW 200 kHz

#VBW 620 kHz

Sweep 3.8 ms (1001 pts)

Transmit Freq Emor
% dB Bandwidth

Occupied Bandwidth
17.8094 MHz

449.393 kHz
30.505 MHz"

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Cn

Signal Track
Cf

99% BANDWIDTH, Chain 2 MID CH

- Agilent 10:02:08 Apr 2, 2014

R T |FrquChanneI |

Ch Freq 53 GHz

Certer Freq

Trig Free ff - 30000000 GHz

Occupied Bandwidth Averages: 100

| Stait Freq

Rel 20 dBm Atten 20 dB

5.27500000 GHz

#Samp)

Stop Freq

Log

5£.32500000 GHz

10

dB/
Otist

CF Step
5.00000000 MHz

13.5

| Aute Man

dB

Freq Cliset

Center 5.300 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Sweep 3.8 ms (1001 pts)

Span 50 MHz 0.00000000 Hz

Occ BW % Pwr
x dB

Occupied Bandwidth
17.8062 MHz

449.041 kHz
31.322 MHz"

Transmit Freq Enor
% dB Bandwidth

99.00 %
-26.00 dB

Signal Track
On Cf
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

99% BANDWIDTH, Chain 2 HIGH CH

W Agilenf 10-04:38 Apr 2, 2015 FrequhanneI
|

Certer Freq
ChFieq  5.32GHz T”g F'ee £.32000000 GHz

Occupied Bandwidth Averages: 100

| Stait Freq
529500000 GHz

Rel 20 dBm Atten 20 dB
#Samp Stop Freq

5.34500000 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Cliset
Center 5.320 00 GHz Span 50 MHz || 0-00000000 Hz
#Res BW 200 kHz #VBW 620 kHz Sweep 3.8 ms (1001 pts)

- - Signal Track
Occupied Bandwidth Occ BW % Pur 99.00 % |llon cf

17.9112 MHz xdB  -26.00dB

Transmit Freq Emor 461.298 kHz
% dB Bandwidth 32.330 MHz*

Page 161 of 635
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: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.15.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

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 maximum 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.

DIRECTIONAL ANTENNA GAIN

For power and PSD, the TX chains are uncorrelated and the antenna gain is the same for each
chain. The directional gain is equal to the antenna gain, 5.85 dBi.
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

RESULTS
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional | Directional | Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5260 40.10 5.85 5.85 24.00 11.00
Mid 5300 38.35 5.85 5.85 24.00 11.00
High 5320 39.10 5.85 5.85 24.00 11.00
| Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd PSD
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 5260 18.30 18.40 18.45 23.15 24.00 -0.85
Mid 5300 18.45 18.57 18.65 23.33 24.00 -0.67
High 5320 17.48 17.63 17.65 22.36 24.00 -1.64
PPSD Results
Channel | Frequency | Chain 0 Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 3.14 3.51 3.52 8.16 11.00 -2.84
Mid 5300 3.25 3.73 3.56 8.29 11.00 -2.71
High 5320 3.14 3.64 3.58 8.23 11.00 2.77

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

PSD, Chain 0

PSD, Chain 0 LOW CH

PSD, Chain 0 MID CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

PSD, Chain 0 HIGH CH

PSD, Chain 1

PSD, Chain 1 LOW CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

PSD, Chain 1 MID CH

PSD, Chain 1 HIGH CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

PSD, Chain 2

PSD, Chain 2 LOW CH

PSD, Chain 2 MID CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

PSD, Chain 2 HIGH CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.16.  802.11n HT20 TxBF 3Tx MODE IN THE 5.3 GHz BAND
8.16.1. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

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 maximum 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.

DIRECTIONAL ANTENNA GAIN

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

Antenna | 10 * Log (3 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

5.85 4.77 10.62
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

RESULTS

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional | Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5260 40.50 10.62 10.62 19.38 6.38
Mid 5300 41.94 10.62 10.62 19.38 6.38
High 5320 41.10 10.62 10.62 19.38 6.38
[ Duty Cycle CF (dB)] 0.00 [Included in Calculations of Corr'd PSD
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 5260 14.00 14.15 13.90 18.79 19.38 -0.59
Mid 5300 14.10 13.90 13.95 18.76 19.38 -0.62
High 5320 13.98 14.00 13.90 18.73 19.38 -0.65
PPSD Results
Channel | Frequency | Chain 0 Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 -0.39 -0.41 -0.84 4.23 6.38 -2.15
Mid 5300 -0.49 -0.73 -1.10 4.01 6.38 -2.37
High 5320 -0.33 -0.47 -0.94 4.20 6.38 -2.18

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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PSD, Chain 0

PSD, Chain 0 LOW CH

PSD, Chain 0 MID CH
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PSD, Chain 0 HIGH CH

PSD, Chain 1

PSD, Chain 1 LOW CH
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PSD, Chain 1 MID CH

PSD, Chain 1 HIGH CH
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PSD, Chain 2

PSD, Chain 2 LOW CH

PSD, Chain 2 MID CH
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PSD, Chain 2 HIGH CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.17. 802.11n HT40 1Tx MODE IN THE 5.3 GHz BAND
8.17.1. OUTPUT POWER

LIMITS

FCC §15.407 (a) (2)

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 maximum 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.

DIRECTIONAL ANTENNA GAIN

This is SISO mode, AG is the highest (worst-case) = 5.85 dBi.
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FCC ID: QDS-BRCM1088

RESULTS
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional Power PSD
26 dB Gain Limit Limit
BW
(MHz) (MHz) (dBi) (dBm) (dBm)
High 5310 96.36 5.85 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
High 5310 14.09 14.09 24.00 -9.91

Note: for Chain 0, 26dB & 99% data & plots, see section 11n HT40 CDD 3TX MODE IN THE

5.3 GHz BAND
Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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8.18.

802.11n HT40 CDD 3Tx MODE IN THE 5.3 GHz BAND

8.18.1.

LIMITS

26 dB BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel | Frequency | 26 dB BW | 26 dB BW | 26 dB BW
Chain0 | Chainl | Chain2
(MHz) (MHz) (MHz) (MHz)
Low 5270 94.68 85.92 84.84
High 5310 96.36 86.76 84.60
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26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
e Agilent 13:49:25 Mar 23, 2015

R T

Freg/Channel

Rel 20 dBm #Atten 20 dB

A M1 94,68 MHz
-0.78 dB

#Peak

Certer Freq
527000000 GHz

Stait Freq
521000000 GHz

Stop Freq
5.33000000 GHz

CF Step

12.0000000 MHz
Auto Man

Freq Cliset

0.00000000 Hz

Swp

Signal Track
On Cf

Center 5.270 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 120 MHz

#5weep 100 ms (1001 pis)

26 dB BANDWIDTH, Chain 0 HIGH CH

- Agilent 13:51:08 Mar 23, 2015

R T

Freg/Channel

Rel 20 dBm #Atten 20 dB

A M1 96.36 MHz
1.04 dB

#Peak

Certer Freq
531000000 GHz
Stait Freq
525000000 GHz
Stop Freq
537000000 GHz

CF Step
12.0000000 MHz
Auto Man

Swp

Center 5.310 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 120 MHz

#5weep 100 ms (1001 pis)

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Cn

—
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26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH

@ Agilent 13:48:03 Mar 23, 2015 R T [|Freg/Channel

A Mkl 85.92 MHz
Rel 20 dBm #Atten 20 dB 0.71dB Certer Freq
#Peak 527000000 GHz
Stait Freq
521000000 GHz
Stap Freq
5.33000000 GHz

CF Step
12.0000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Swp On

Center 5.270 00 GHz Span 120 MHz
#Res BW 1 MHz #VBW I MHz #5weep 100 ms (1001 pis)

26 dB BANDWIDTH, Chain 1 HIGH CH

A Agilent 13:52:22 Mar 23, 2015 R T |Freg/Channel

A Mkl 86.76 MHz
Rel 20 dBm #Atten 20 dB -0.47 dB Certer Freq
#Peak ‘ 5.31000000 GHz
Stait Freq
5.25000000 GHz
Stap Freq
5.37000000 GHz

CF Step
12.0000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Swp On

Center 5.310 00 GHz Span 120 MHz ‘
#Res BW 1 MHz #VBW I MHz #5weep 100 ms (1001 pis)
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26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH
- Agilent 13:46:53 Mar 23, 2015 R T |Freg/Channel

A Mir1 84.84 MHz

Ref 20 dBm #Atien 20 dB 0.13dB Certer Freq
#Peak £.27000000 GHz

Log
10 Stait Freq
dB/ 521000000 GHz
Ofist
13.5
dB ik : Stop Freq
oI 533000000 GHz

129
dBm CF Step

12.0000000 MHz
#PAvg Auto Man

V1 52 Freq Ctiset
53 FC 0.00000000 Hz
AA

afl): :
FTun Signal Track
On cif

Swp

Center 5.270 00 GHz Span 120 MHz ‘
#Res BW 1 MHz #VBW 3 MHz #S5weep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 2 HIGH CH

- Agilent 13:53:31 Mar 23, 2015 R T |Freg/Channel

A Mkr1 84.60 MHz
Rei 20 dBm #Atlen 20 dB 0.68 dB Certer Freq
#Peak 531000000 GHz
Log
10 Stait Freq
dBf 525000000 GHz
Ofist
13.5
dB & Stop Freq

123
dBm CF Step

12.0000000 MHz

#PAvg Auto Man

V1 52 Freq Ctiset
53 FC 0.00000000 Hz
AA
aff): i
FTun Signal Track
On Cif

Swp

Center 5.310 00 GHz Span 120 MHz ‘
#Res BW 1 MHz #VBW 3 MHz #S5weep 100 ms (1001 pts)
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8.18.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW | 99% BW | 99% BW
Chain0 | Chainl | Chain2
(MHz) (MHz) (MHz) (MHz)
Low 5270 36.7723 | 36.6748 | 36.7241
High 5310 36.9200 | 36.6773 | 36.6473
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99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

e Agilent 13:17:42

Mar 23, 2015

R T | Sweep |

Ch Freq

Occupied Bandwidth

5.27 GHz

Trig  Free

Averages: 100

Sweep Time
100.0 ms

Auto Man

Rel 20 dBm

#Atten 20 dB

# Samp

Log

10
dB/

Otist

13.5

dB

Center 5.270 00 GHz
Res BW 750 kHz

#VBW 2.2 MHz

Span 80 MHz

#Sweep 100 ms (1001 pis)

Sweep

Single Cant

ALto Sweep
Time
MNorm

Gate Setup M

Transmit Freq Enor
% dB Bandwidth

Occupied Bandwidth

Occ BW % Pwr
x dB

36.7723 MHz

470.787 kHz
69.714 MHz"

99.00 %
-26.00 dB

Pairts
1001

99% BANDWIDTH, Chain 0 HIGH CH

- Agilent 13:18:59

Mar 23, 2015

R T

|FrquChanneI |

Ch Freq

Occupied Bandwidth

5.31GHz

Trig  Free

Averages: 100

Certer Freq
5.31000000 GHz

Rel 20 dBm

#Atten 20 dB

# Samp

Log

Stait Freq
527000000 GHz

Stop Freq
535000000 GHz

10
dB/

Otist

WAL =1}

13.5

dB

Center 5.310 00 GHz
Res BW 750 kHz

#VBW 2.2 MHz

Span 80 MHz

#S5weep 100 ms (1001 pis)

CF Step
£.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Transmit Freq Enor
% dB Bandwidth

Occupied Bandwidth

Occ BW % Pwr
x dB

36.9200 MHz

394 865 kHz
72.134 MHz"

99.00 %
-26.00 dB

Signal Track
On Cf
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FCC ID: QDS-BRCM1088

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
i Agilent 13:16:57 Mar 23, 2015 R T [ Sweep |

| | Sweep Time
Ch Freq 5.27 GHz Trig  Free 100.0 ms

Occupied Bandwidth Averages: 100 | | Auto Man

| Sweep
Single Cant

#Atten 20 dB

[

Rel 20 dBm
# Samp
Log

10

dB/
Otist
13.5
dB

ALto Sweep
Time

i Gate Setup *
Span 80 MHz

#Sweep 100 ms (1001 pis)

Center 5.270 00 GHz
Res BW 750 kHz

Occupied Bandwidth
36.6748 MHz

454 871 kHz
62.048 MHz"

#VBW 2.2 MHz

Pairts
Occ BW % Pwr 1001

x dB

99.00 %
-26.00 dB

Transmit Freq Enor
% dB Bandwidth

99% BANDWIDTH, Chain 1 HIGH CH

- Agilent 13:20:47 Mar 23, 2015
|

R T |FrquChanneI |

Certer Freq
5.31000000 GHz

Ch Freq 5.31 GHz Free

Occupied Bandwidth

Trig
Averages: 100 I |

Stait Freq
527000000 GHz

Rel 20 dBm #Atten 20 dB
#Samp [ [ [
Log Sulwnd fadt linduulin]
10 Bibds 1t
dB/
Ofist
13.5
dB

Stop Freq
535000000 GHz

CF Step
£.00000000 MHz
| Auto Man

Freq Cliset
0.00000000 Hz

.

Center 5.310 00 GHz

Res BW 750 kHz #VBW 2.2 MHz

Span 80 MHz

#S5weep 100 ms (1001 pis)

Occ BW % Pwr
x dB

Occupied Bandwidth

99.00 %
-26.00 dB

Signal Track
Cf

Cn

36.6773 MHz

460.354 kHz
62.662 MHz"

Transmit Freq Enor
% dB Bandwidth
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99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH

- Agilent 13:15:48 Mar 23, 2015

R T | Sweeé |

| Sweep Time

Ch Freg 5.27 GHz

Tiig  Free

Occupied Bandwidth

Averages: 100 I

Rel 20 dBm #Atten 20 dB

ALto Sweep

# Samp

Time

Gate Setup

Center 5.270 00 GHz

Res BW 750 kHz #VBW 2.2 MHz

#Sweep 100 ms (1001 pts)

Span 80 MHz

Occupied Bandwidth
36.7241 MHz

449956 kHz
67.616 MHz*

Transmit Freq Enor
x dB Bandwidth

Occ BW % Pwr

99,00 % Pairts
U 1001

xdB  -26.00 dB

99% BANDWIDTH, Chain 2 HIGH CH

- Agilent 13:21:38 Mar 23, 2015

R T |Fre§fChanneI |

Ch Freg .31 GHz

Certer Freq

Free |l £ 31000000 GHz

Trig

Occupied Bandwidth

Averages: 100 I

Rel 20 dBm #Atten 20 dB

| Stait Freq
527000000 GHz

# Samp |

PPN T ]

Stop Freq
535000000 GHz

S CF Step
Tl 8.00000000 MHz
Auto Man

Freq Ctiset

Center 5.310 00 GHz

Span 80 MHz 0.00000000 Hz

Res BW 750 kHz

#VBW 2.2 MHz

#Sweep 100 ms (1001 pts)

Transmit Freq Enor
x dB Bandwidth

Occupied Bandwidth

36.6473 MHz

491.271 kHz
63.703 MHz*

Occ BW % Pwr
x dB

Signal Track
Cif

93.00 % [lon
-26.00 dB
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.18.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

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 maximum 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.

DIRECTIONAL ANTENNA GAIN

For power, the TX chains are uncorrelated and the antenna gain is the same for each chain.
The directional gain is equal to the antenna gain, 5.85 dBi.

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

Antenna | 10 * Log (3 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

5.85 4.77 10.62
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RESULTS

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional | Directional | Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5270 84.84 5.85 10.62 24.00 6.38
High 5310 84.60 5.85 10.62 24.00 6.38
Duty Cycle CF (dB)| 0.09 Included in Calculations of Corr'd PSD
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 5270 18.90 18.78 18.52 23.51 24.00 -0.49
High 5310 10.52 11.03 10.87 15.58 24.00 -8.42
PSD Results
Channel | Frequency | Chain 0 Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 0.51 0.01 -0.46 4.90 6.38 -1.48
High 5310 0.89 0.13 -0.32 5.12 6.38 -1.26

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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PSD, Chain 0

PSD, Chain 0 LOW CH

PSD, Chain 0 HIGH CH
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PSD, Chain 1

PSD, Chain 1 LOW CH

PSD, Chain 1 HIGH CH
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PSD, Chain 2

PSD, Chain 2 LOW CH

PSD, Chain 2 HIGH CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
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8.19. 802.11n HT40 TxBF 3Tx MODE IN THE 5.3 GHz BAND
8.19.1. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

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 maximum 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.

DIRECTIONAL ANTENNA GAIN

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

Antenna | 10 * Log (3 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

5.85 4.77 10.62

Page 191 of 635

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: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

RESULTS
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional | Directional | Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5270 84.84 10.62 10.62 19.38 6.38
High 5310 84.60 10.62 10.62 19.38 6.38
| Duty Cycle CF (dB)l 0.09 Included in Calculations of Corr'd PSD
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 5270 14.15 14.20 13.98 18.88 19.38 -0.50
High 5310 10.37 10.25 9.75 14.90 19.38 -4.48
PSD Results
Channel | Frequency | Chain 0 Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 -3.05 -2.76 -3.03 1.92 6.38 -4.46
High 5310 -2.79 -2.61 -2.81 213 6.38 -4.25

Note: for Chains 0, 1 and 2, 26dB and 99% data and plots, see section 11n HT40 CDD 3TX
MODE IN THE 5.3 GHz BAND

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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PSD, Chain 0

PSD, Chain 0 LOW CH

PSD, Chain 0 HIGH CH
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PSD, Chain 1

PSD, Chain 1 LOW CH

PSD, Chain 1 HIGH CH
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PSD, Chain 2

PSD, Chain 2 LOW CH

PSD, Chain 2 HIGH CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.20. 802.11ac VHT80 1Tx MODE IN THE 5.3 GHz BAND
8.20.1. OUTPUT POWER

LIMITS

FCC §15.407 (a) (2)

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 maximum 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.

DIRECTIONAL ANTENNA GAIN

This is SISO mode, AG is the highest (worst-case) = 5.85 dBi.
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DATE: JUNE 16, 2015

RESULTS
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional Power
26 dB Gain Limit
BW
(MHz) (MHz) (dBi) (dBm)
Mid 5290 177.25 5.85 24.00
Output Power Results
Channel | Frequency | Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Mid 5290 12.48 12.48 24.00 -11.52

Note: for Chain 0, 26dB & 99% data & plots, see section 11ac VHT80 CDD 3TX MODE IN THE
5.3 GHz BAND

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

taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.21. 802.11ac VHT80 CDD 3Tx MODE IN THE 5.3 GHz BAND
8.21.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 [ Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)
Mid 5290 177.25 159.25 158.50
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REPORT NO: 15U20284-E3A

DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 MID CH

o Agilent 13:41:08 Mar 23, 2015

R T

Freg/Channel

Rei 20 dBm

#Atten 20 dB

A Mkr1 177.25 MHz
-0.04 dB

Certer Freqg

#Peak |

529000000 GHz

Stait Freg
516500000 GHz

Stop Freq
541500000 GHz

CF Step
25.0000000 MHz
Auto

Freq Cliset
0.00000000 Hz

Signal Track
On cif

Center 5.290 00 GHz

Span 250 MHz
#Res BW 1.8 MHz

#S5Sweep 100 ms (1001 pis)

#YBW 6 MHz

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 MID CH

it Agilent 13:42:27 Mar 23, 2015

R T
A Mkr1 15925 MHz
-0.69 dB

Freg/Channel

Rel 20 dBm #Atten 20 dB
#Peak |

Certer Freq
529000000 GHz

Stait Freqg
516500000 GHz

Stop Freq
541500000 GHz

CF Step
*ill 25.0000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
cif

Center 5.290 00 GHz

Span 250 MHz
#Res BW 1.8 MHz

#VBW 6 MHz #5weep 100 ms (1001 pts)
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FCC ID: QDS-BRCM1088

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 MID CH
- Agilent 13:43:48 Mar 23, 2015 R T |Freg/Channel

A Mkr1 158.50 MHz
Rel 20 dBm #Atten 20 dB -0.64 dB Certer Freq
#Peak 529000000 GHz
Stait Freq
5.16500000 GHz
Stap Freq
5.41500000 GHz

CF Step
250000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

SWp Cn

Center 5.290 00 GHz Span 250 MHz
#Res BW 1.8 MHz #VBW 6 MHz #5weep 100 ms (1001 pis)
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

8.21.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW [99% BW |99% BW
Chain 0| Chain 1 | Chain 2
(MHz) (MHz) | (MHz) | (MHz)
Mid 5290 76.0236| 75.9002 | 75.9504
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 MID CH

- Agilent 13:29:40 Mar 23, 2015

T

| BW.Avg I

Ch Freg
Occupied Bandwidth

529 GHz

Averages: 100

Res BW
1.0 MHz |
Man

Rei 20 dBm #Atten 20 dB

Videao BW
3.0 MHz |
Auto Man,

# Samp|

VBWI/RBW
10.00000 |
Auto Man

Hlon

Average
100
Cif

[AvarvBw Type |

Log-Pwr (Videa) ¥

Center 5.290 0 GHz

#Res BW 1 MHz #AVBW 3 MHz

Span 200 MHz
#S5weep 100 ms (1001 pis)

Auto Man

Occupied Bandwidth
76.0236 MHz

571.893 kHz
113.024 MHz*

Transmit Freg Emnor
» dB Bandwidth

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Span/RBW)
106
Man

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH

- Agilent 13:26:11 Mar 23, 2015

T

| BW.Avg |

Ch Freg
Occupied Bandwidth

529 GHz

Averages: 100

Res BW
1.0 MHz|
Man

Video BW
3.0 MHz |

Rei 20 dBm #Atten 20 dB

Auto Man

# Samp)|

VBWI/RBW
10.00000 |
Auto Man

iljon

Average
100
C:f

|| Ava/VBW Type

|| Log-Pwr (Video) >

Center 5.290 0 GHz

#Res BWW 1 MHz #VBW 3 MHz

Span 200 MHz
#5Sweep 100 ms (1001 pis)

Auto Man

Occupied Bandwidth
75.9002 MHz

512.375 kHz
102.019 MHz*

Transmit Freq Eror
» dB Bandwidth

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Span/RBW)
106
Man
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 MID CH

W Agilent 13:25:30 Mar 23, 2015

Ch Freq
Occupied Bandwidth

5.29 GHz

Free

Trig

Averages: 100 I |

Rei 20 dBm

#Atten 20 dB

# Samp|

Log

10

3.0 MHz|
Man

VBWI/RBW
10.00000 |
Man

dB/
Otist

13.5

dB

Center 5.290 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 200 MHz

| Avg/VBW Type
Log-Pwr (Videa) ¥

Auto

Average
100

Man

#5Sweep 100 ms (1001 pis)

Transmit Freq Enar
% dB Bandwidth

Occupied Bandwidth
75.9504 MHz

545 384 kHz
109.937 MHz*

99.00 %
-26.00 dB

Ccc BW % Pwr
x dB

Auto

Span/RBW
106
Man
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.21.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

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 maximum 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.

DIRECTIONAL ANTENNA GAIN

For power, the TX chains are uncorrelated and the antenna gain is the same for each chain.
The directional gain is equal to the antenna gain, 5.85 dBi.

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

Antenna | 10 * Log (3 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

5.85 4.77 10.62
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REPORT NO: 15U20284-E3A
FCC ID: QDS-BRCM1088

DATE

: JUNE 16, 2015

RESULTS

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional | Directional | Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Mid 5290 158.50 5.85 10.62 24.00 6.38
| Duty Cycle CF (dB)| 0.18 |[Included in Calculations of Corr'd PSD
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 5290 9.28 9.30 9.64 14.18 24.00 -9.82
PSD Results
Channel | Frequency | Chain 0 Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 -4.17 -3.90 -4.34 0.82 6.38 -5.56

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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PSD, Chain 0

PSD, Chain 0 MID CH

Page 206 of 635

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: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

PSD, Chain 1

PSD, Chain 1 MID CH
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PSD, Chain 2

PSD, Chain 2 MID CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.22. 802.11ac VHT80 TxBF 3Tx MODE IN THE 5.3 GHz BAND
8.22.1. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

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 maximum 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.

DIRECTIONAL ANTENNA GAIN

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

Antenna | 10 * Log (3 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

5.85 4.77 10.62
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DATE: JUNE 16, 2015

RESULTS
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional | Directional | Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Mid 5290 158.50 10.62 10.62 19.38 6.38
| Duty Cycle CF (dB)] 0.18 [Included in Calculations of Corr'd PSD
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 5290 11.55 11.51 10.84 16.08 19.38 -3.30
PSD Results
Channel | Frequency | Chain 0 Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 -6.69 -6.08 -6.34 -1.41 6.38 -7.79

Note: for Chains 0, 1 and 2, 26dB & 99% data & plots, see section 11ac VHT80 CDD 3TX
MODE IN THE 5.3 GHz BAND

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

taken only during the ON time. No duty cycle correction was necessary.
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PSD, Chain 0

PSD, Chain 0 MID CH
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PSD, Chain 1

PSD, Chain 1 MID CH
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PSD, Chain 2

PSD, Chain 2 MID CH
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.23. 802.11a LEGACY MODE IN THE 5.6 GHz BAND
8.23.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5500 33.00
High 5700 33.05
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DATE: JUNE 16, 2015

26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 18:22:64 Mar 27, 2015

R T

Marker

Rel 20 dBm Atten 20 dB

A M1 33.00 MHz
149 dB

#Peak
Log
10
dB/

12 3 4

Otist
13.5

dB

Dl

Select Marker

MNormal

Deta

37
dBm

#PAvg

Deta Pair
ITracking Rel)
Ref A

V1 S§2
S3 FC

AA

n(i):
FTun

Swp

Span Pair
Span

Center 5.500 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Span 50 MHz
#5weep 100 ms (1001 pis)

BANDWIDTH HIGH CH

- Agilent 18:26:01 Mar 27, 2015

R T

Marker

Rel 20 dBm Atten 20 dB

A M1 33.08 MHz
-0.74 dB

#Peak
Log
10
dB/

Otist
13.5

dB
Dl

37
dBm

#PAvg

Select Marker
1 2 3 4

MNormal

Deta Pair
ITracking Rel)
Ref A

V1 52
S3 FC

AA
tf):

FTun

Swp

Start 5.675 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Stop 5.725 00 GHz
#5weep 100 ms (1001 pis)

Span Pair
Span
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REPORT NO: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

8.23.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 16.5255
High 5700 16.5234
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99% BANDWIDTH

BANDWIDTH LOW CH

- Agilent 18:53:12 Mar 27, 2015

R T |Freq£ChanneI |

Ch Freq 55 GHz

Trig  Free

Certer Freq
550000000 GHz

Occupied Bandwidth Averages: 100 I |

| Stait Freq
548500000 GHz

Rel 20 dBm
#Samp Stop Freq
Log o L o M e st Lt b bt 561500000 GHz

10

dBf i CF Step
Oftst TN 3-00000000 MHz
13.5 Auto Man

dB

Atten 20 dB

Freq Cliset
0.00000000 Hz

Center 5.500 00 GHz
#Res BW 200 kHz

Occupied Bandwidth Occ BW % Pwr
16.5255 MHz * dB

-63.238 kHz
23.480 MHz"

Span 30 MHz
#S5weep 100 ms (1001 pts)

#VBW 620 kHz

Signal Track
99.00 % \|lon cf

-26.00 dB

Transmit Freq Emor
% dB Bandwidth

BANDWIDTH HIGH CH

- Agilent 18:53:59 Mar 27, 2015

R T |FrquChanneI |

Certer Freq
570000000 GHz

Ch Freq
Occupied Bandwidth

57 GHz Trig  Free
Averages: 100 I |

Stait Freq
568500000 GHz

Rel 20 dBm
#Samp Stop Freq
Lag POPTE I TRV PTG RYIOT JRW 1O (VRO 1T IENT I AR 571500000 GHz
10
otst | [T ST 3.00000000 MHz

13.5 Auto Man
dB —

Atten 20 dB

I Freq Cliset
Center 5.700 00 GHz Span 30 MHz || 0-00000000 Hz

#Res BW 200 kHz #S5weep 100 ms (1001 pts)
Occupied Bandwidth
16.5234 MHz
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8.23.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 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 maximum 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.

DIRECTIONAL ANTENNA GAIN

This is SISO mode, AG is the highest (worst-case) = 6.21 dBi
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RESULTS
Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional Power PSD

26 dB Gain Limit Limit
BW
(MHz) (MHz) (dBi) (dBm) (dBm)
Low 5500 33.00 6.21 23.79 10.79
High 5700 33.50 6.21 23.79 10.79
Included in Calculations of Corr'd PSD

| Duty Cycle CF (dB)| 0.00

Output Power Results
Channel | Frequency | Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5500 18.34 18.34 23.79 -5.45
High 5700 18.52 18.52 23.79 -5.27
PSD Results
Channel | Frequency | Chain 0 Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5500 4.13 4.13 10.79 -6.66
High 5700 3.16 3.16 10.79 -7.63
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PSD, Chain 0

PSD, Chain 0 LOW CH

Page 220 of 635

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: 15U20284-E3A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088

PSD, Chain 0 HIGH CH
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8.24. 802.11n HT20 CDD 3Tx MODE IN THE 5.6 GHz BAND
8.241. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)

Low 5500 44.76 42.84 46.32
Mid 5580 45.84 45.00 45.00
High 5700 45.60 44.22 46.26
144 5720 42.12 35.34 41.34
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