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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 802.11al/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 20, 2015

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

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

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

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, and KDB 558074 D01 v03r03.

3. FACILITIES AND ACCREDITATION

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

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

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

[ ] Chamber G
[ ] ChamberH

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

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

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

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

4.2. SAMPLE CALCULATION

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

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz + 3.52 dB
Radiated Disturbance, 30 to 1000 MHz +4.94 dB
Radiated Disturbance, 1 to 6 GHz + 3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23 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%.
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5. EQUIPMENT UNDER TEST

DATE: AUGUST 24, 2015

5.1.

DESCRIPTION OF EUT

The EUT is an 802.11a/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:

2400 - 2483.5 MHz Authorized Frequency Band
Frequency Mode Power, Power, Power, Total Total
Range (MHz) Chain O Chain 1 Chain 2 power power
(dBm) (dBm) (dBm) (dBm) (mW)
2412 - 2472 1802.11b CDD 3Tx 20.55 20.71 20.61 25.40 346.34
2412 - 2472 1802.11g Legacy 1TX 19.78 19.78 95.06
2412 - 2472 1802.11n HT20 CDD 3TX 20.41 20.52 20.49 25.24 334.56
2412 - 2472 1802.11n HT20 TxBF 3TX 20.41 20.52 20.49 25.24 334.56
2422 - 2462 |802.11n HT40 1TX 18.16 18.16 65.46
2422 - 2462 1802.11n HT40 CDD 2TX 19.75 19.78 22.78 189.47
2422 - 2462 1802.11n HT40 CDD 3TX 15.79 15.72 15.25 20.36 108.75
2422 - 2462 |802.11n HT40 TxBF 3TX 19.75 19.78 19.73 24.52 283.44
5725 - 5850 MHz Authorized Frequency Band
Frequency Mode Power, Power, Power, Total Total
Range (MHz) Chain O Chain 1 Chain 2 power power
(dBm) (dBm) (dBm) (dBm) (mW)
5745 - 5825 |802.11a Legacy 1Tx 19.00 19.00 79.43
5745 - 5825 [802.11n HT20 CDD 2TX 18.90 19.2 22.06 160.80
5745 - 5825 [802.11n HT20 CDD 3TX 19.15 19.05 18.98 23.83 241.64
5745 - 5825 1802.11n HT20 TxBF 3TX 19.15 19.05 18.98 23.83 241.64
5755 -5795 1802.11n HT40 1TX 19.31 19.31 85.31
5755 - 5795 1802.11n HT40 CDD 2TX 19.10 19.35 22.24 167.38
5755 -5795 [802.11n HT40 CDD 3TX 19.41 18.89 19.09 23.91 245.84
5755 - 5795 [802.11n HT40 TxBF 3TX 19.41 18.89 19.09 23.91 245.84
5775 802.11ac VHT80 1TX 18.36 18.36 68.55
5775 802.11ac VHT80 CDD 3TX 16.05 16.53 16.51 21.14 130.02
5775 802.11ac VHT80 TxBF 3TX 16.05 16.53 16.51 21.14 130.02
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List of test reductions (non-beamforming modes):

Antenna Port Testing

Band Mode Covered by

2.4 GHz band [802.11b Legacy 1TX 802.11b HT20 CDD 3TX
2.4 GHz band [802.11b CDD 2TX 802.11b HT20 CDD 3TX
2.4 GHz band |802.11g CDD 2TX 802.11n HT20 CDD 3TX
2.4 GHz band [802.11g CDD 3TX 802.11n HT20 CDD 3TX
2.4 GHz band |802.11n HT20 1TX 802.11g Legacy 1TX

2.4 GHz band [802.11n HT20 CDD/SDM 2TX 802.11n HT20 CDD 3TX

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/SDM/STBC 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/SDM/STBC 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

2.4 GHz band |802.11b Legacy 1TX 802.11b HT20 CDD 3TX

2.4 GHz band [802.11b CDD 2TX 802.11b HT20 CDD 3TX

2.4 GHz band |802.11g CDD 2TX 802.11n HT20 CDD 3TX

2.4 GHz band |802.11g CDD 3TX 802.11n HT20 CDD 3TX

2.4 GHz band |802.11n HT20 1TX 802.11g Legacy 1TX

2.4 GHz band |802.11n HT20 CDD/SDM 2TX 802.11n HT20 CDD 3TX

2.4 GHz band [802.11g Legacy 1TX (Harmonics) 802.11n HT20 CDD 3TX (Harmonics)
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/SDM/STBC 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/SDM/STBC 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 reductions (beamforming modes):

Antenna Port Testing

Band Mode Covered by

2.4 GHz band |802.11n HT20 BF 2Tx 802.11n HT20 CDD 3Tx
2.4 GHz band |802.11n HT20 BF 2Tx 802.11n HT20 CDD 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

Radiated Testing

Band Mode Covered by

2.4 GHz band |802.11g BF 2TX 802.11n HT20 BF 3Tx
2.4 GHz band |802.11g BF 3TX 802.11n HT20 BF 3Tx
2.4 GHz band |802.11n HT20 BF 1Tx 802.11n HT20 BF 3Tx
2.4 GHz band |802.11n HT20 BF 2Tx 802.11n HT20 BF 3Tx

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 Type Model Peak gain@ Peak gain@
Manufacturer 2400-2483.5MHz 5725 -5850MHz

802.11abgn WLAN, | PCA-4077-

Bluetooth Antenna | 25GC1-A1-RT 3.33dBi 6.21

1 Maglayers

54. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE
The purpose of this C2PC is to test the device described under section 5.1 of this report in
accordance with part 15.247 Old Rules in the 5.8 GHz band. All data for the 2.4 GHz band was

leveraged from original report no. 15U20284-E2A, as the EUT firmware and hardware remained
unchanged. The original data was tested in accordance with part 15.247 New Rules.

5.5. 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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5.6. 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 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

For 2.4 GHz, band edge preliminary investigation showed that vertical polarization was worst
case for 11b, 11n HT20, and 11n HT40 CDD. Therefore only vertical polarization was tested for
these modes.

For 11g and 11n HT40 3Tx TxBF modes, preliminary investigation showed that horizontal
polarization was worst case. Therefore only horizontal polarization was tested for these modes.

Worst-case chains as provided by the client were:

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

For 2 TX modes:
- 2.4 and 5 GHz 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 HT20mode: MCSO
802.11n HT40mode: MCSO
802.11ac VHT80 mode: MCSO

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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5.7. 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
PCle Card Broadcom BCMINGFF2EC_1 1822863 N/A
/0 CABLES
1/0 Cable List

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

No ports Type Length (m)

1 AC 1 Us115v Unshielded |1

2 DC 1 19.5Vvdc Unshielded 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 AMF-4D-01000800-30-29P | 782 | 11/18/14| 11/18/15
Preamp 1-18GHz Miteq AFS$42-00101800-25-2-42 492 | 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 446 |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 558074 D01 v03r03, Section 6.0.

6 dB BW: KDB 558074 D01 v03r03, Section 8.1.
Output Power: KDB 558074 D01 v03r03, Section 9.2.3.2, and KDB 662911 D01 v02r01.

Power Spectral Density: KDB 558074 D01 v03r03, Section 10.3 and 10.5 and KDB 662911 D01
v02r01

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r03, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v03r03, Section 12.1.

AC Power Line Conducted Emissions: ANSI C63.10-2009, Section 6.2.
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8. ANTENNA PORT TEST RESULTS
8.1. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period [Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
802.11b CDD 3TX 100.000 | 100.000 1.000 100.00% 0.00 0.010
802.11g 1TX 2.061 2.082 0.990 98.99% 0.00 0.010
802.11n HT20 CDD 3TX 1.920 1.941 0.989 98.92% 0.00 0.010
802.11n HT20 BF 3TX 12.120 13.770 0.880 88.02% 0.55 0.083
802.11n HT40 CDD 3TX 0.650 0.669 0.971 97.13% 0.13 1.539
802.11n HT40 BF 3TX 22.400 25.320 0.885 88.47% 0.53 0.045
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 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. DCCF for BF was only used for
radiated testing.
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DUTY CYCLE PLOTS

2.4 GHz BAND

DUTY CYCLE 802.11b CDD MODE

d Agilent 14:26:49 Mar 18, 2015 Swee

Ref 30 dBm Atten 30 dB Sweep Time
#Peak I I 1650 s
Log
10 Sweep
dB/ Single Cont
Offst

12.3 Allo Sweep
dB -

Center 2.442 000 GHz Span 0 Hz
Res BW & MHz #VBW 50 MHz Sweep 1.65 s (1001 pts)

DUTY CYCLE 802.11g 1TX MODE
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DUTY CYCLE 802.11n HT20 CDD 3TX MODE

DUTY CYCLE 802.11n HT20 TxBF 3TX MODE (1 of 2)
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DUTY CYCLE 802.11n HT20 TxBF 3TX MODE (2 of 2)

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

DUTY CYCLE 802.11n HT40 TxBF 3TX MODE (2 of 3)
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DUTY CYCLE 802.11n HT40 TxBF 3TX MODE (3 of 3)
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5 GHz BANDS

DUTY CYCLE 802.11a Mode

e Agilenf 19:06:43 Mar 27, 2015

R T

Marker

Rel 30 dBm Atten 30 dB

A Mki2 2.084 ms
-0.18 dB

#Peak [ Lol [

o l

Log

10

dB/
Ofist

Select Marker
12 3 4

Naormal

13.5

dB

Deta

#PAvg

Deta Pair
ITracking Ret)
Ref A

Center 5.320 000 GHz

Span 0 Hz

Res BW & MHz #VBW 50 MHz Sweep 3.267 ms (1001 pts)

Maiker Tiace X Az Ampliiude
1) 888.2 us 22.48 dBm

2081 ms -0.44 dB

888.2 us 22.48 dBm

2084 ms -0.18 dB

Span Pair
Span

DUTY CYCLE 802.11n HT20 CDD 3TX MODE
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DUTY CYCLE 802.11n HT20 TxBF MODE (1 of 6)

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

Page 26 of 339

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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

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

DUTY CYCLE 802.11n HT20 TxBF MODE (4 of 6)
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DUTY CYCLE 802.11n HT20 TxBF MODE (5 of 6)

DUTY CYCLE 802.11n HT20 TxBF MODE (6 of 6)
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DUTY CYCLE 802.11n HT40 CDD 3TX MODE

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

DUTY CYCLE 802.11ac VHT80 CDD 3TX MODE
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DUTY CYCLE 802.11ac VHT80 TxBF MODE (1 OF 2)

DUTY CYCLE 802.11ac VHT80 TxBF MODE (2 OF 2)
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8.2. 802.11b CDD 3TX MODE IN THE 2.4 GHz BAND

8.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS

Channel|Frequency| 6dBBW | 6dBBW | 6 dB BW [Minimum
Chain O | Chain1 | Chain2 Limit
(MHz) (MHz) (MHz) (MHz) (MHz)

Low 2412 9.114 9.520 9.114 0.5
Mid 2442 9.520 9.576 9.548 0.5
High 2472 9.100 9.548 9.548 0.5
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6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH, Chain 0 LOW CH
W Agilent 14:39:46 Mar 18, 2015 R T Marker
A Mk 9114 MHz
Rel 20 dBm Atten 20 dB 0304p | Select Marker
#Peak -
Log
10
dB/
Ofist
12.3
dB Deta
DI
6.0 -
dBm Deta Pair
ITracking Rel
#PAvg Ref g }é

M1 52
53 FC
A4
nii):
FTun
Swp

Span Pair
Span

Center 2.412 000 GHz Span 14 MHz
#Res BW 100 kHz #UBW 300 kHz #5weep 1.4 ms (1001 pis)

6 dB BANDWIDTH, Chain 0 MID CH

- Agilent 14:48:13 Mar 18, 2015 R T Marker

3 Mki1 9.620 MHz
Rel 20 dBm Atten 20 dB 02045 | Select Marker
#Peak -

Log
10
dB/
Oftst
123
dB

b}

5.7 ;
dBm Deta Pair

ITracking Ret)
#PAvg Ref

A

M1 52
53 FC
A4
nii):
FTun
Swp

Span Pair
Span

Center 2.442 000 GHz Span 14 MHz
#Res BW 100 kHz #UBW 300 kHz #5weep 1.4 ms (1001 pis)
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6 dB BANDWIDTH, Chain 0 HIGH CH
- Agilent 15:05:08 Mar 18, 2015 R T Marker

A MEir1 9.100 MHz

Rel 20 dBm Atten 20 dB 07248 || Select Marker
#Peak 1 2 3 4

Log

10
dB/ MNormal

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

cif

Center 2.472 000 GHz Span 14 MHz
#Res BW 100 kHz #VBW 300 kHz #5weep 1.4 ms (1001 pis)

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH, Chain 1 LOW CH
- Agilent 14:41:17 Mar 18, 2015 R T Marker

A Mir1 9.520 MHz

Rel 20 dBm Atten 20 dB 060ds | Select Marker
#Peak 1 2 3 4

Normal

Deta Pair
ITracking Rel)
Ref A

Span Pair
Span

Swp

Center 2.412 000 GHz Span 14 MHz
#Res BW 100 kHz #VBW 300 kHz #5weep 1.4 ms (1001 pis)
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6 dB BANDWIDTH, Chain 1 MID CH

- Agilenf 14:49:20 Mar 18, 2015 R T Marker

A Mki1 9.676 MHz
Rel 20 dBm Atten 20 dB 02148 || Select Marker
#Peak |

Deta Pair
ITracking Ret)
Ref A

Span Pair
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6 dB BANDWIDTH, Chain 1 HIGH CH
- Agilent 15:04:06 Mar 18, 2015 R T Marker

A Mki1 9.648 NHz

Rel 20 dBm Atten 20 dB 06148 | Select Marker

#Peak 1 2 3 4

0 .
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Deta Pair
ITracking Rel)
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Span Pair
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#Res BW 100 kHz #VBW 300 kHz #5weep 1.4 ms (1001 pis)
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6 dB BANDWIDTH, Chain 2

6 dB BANDWIDTH, Chain 2 LOW CH
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Rel 20 dBm Atten 20 dB 0454p || Select Marker
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6 dB BANDWIDTH, Chain 2 HIGH CH
- Agilent 14:55:49 Mar 18, 2015 R T Marker

A Mki1 9.648 MHz
Rel 20 dBm Atten 20 dB 04248 || Select Marker
4P eak 1 2 3 4
Log
10 Py
dB/

MNormal

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

cif

Center 2.472 000 GHz Span 14 MHz
#Res BW 100 kHz #VBW 300 kHz #5weep 1.4 ms (1001 pis)
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8.2.2. OUTPUT POWER

LIMITS

FCC §15.247

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power is
the highest total transmit power occurring in any mode.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain, 3.33 dBi.
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RESULTS
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) |(dBm)
1 2412 3.33 30 30 36 30.00
7 2442 3.33 30 30 36 30.00
11 2462 3.33 30 30 36 30.00
12 2467 3.33 30 30 36 30.00
13 2472 3.33 30 30 36 30.00
Results
Channel | Frequency | Chain 0 |Chain1|Chain2 | Total |Power | Margin
Meas Meas Meas Corr'd | Limit
Power Power | Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm) |(dBm) | (dB)
1 2412 20.68 20.62 20.53 25.38 | 30.00 | -4.62
7 2442 20.55 20.37 20.57 25.27 | 30.00 | -4.73
11 2462 20.55 20.71 20.61 25.40 | 30.00 | -4.60
12 2467 18.54 18.88 19.10 23.62 | 30.00 | -6.38
13 2472 14.78 14.96 15.31 19.79 | 30.00 | -10.21

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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.2.3. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247

The transmitter power spectral density conducted from the transmitter to the antenna shall not
be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
This power spectral density shall be determined in accordance with the provisions of Section 5.4
(4), (i.e. the power spectral density shall be determined using the same method as is used to
determine the conducted output power).

RESULTS

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

PSD Results
Channel | Frequency | Chain 0 | Chain 1 | Chain 2 | Total | Limit | Margin
Meas Meas Meas |Corr'd
PSD
(MHz) (dBm) (dBm) (dBm) |(dBm) | (dBm) | (dB)
Low 2412 -1.352 -1.412 -1.993 | 3.20 8.0 -4.80
Mid 2442 -1.991 -2.035 -1.938 | 2.78 8.0 -5.22
High 2472 -1.472 -1.876 -2.033 | 2.98 8.0 -5.02
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

PSD, Chain 0

PSD, Chain 0 LOW CH

v Agilent 15:44:25 Mar 18, 2015

R T

Sweep

Ref 20 dBm Atten 20 dB

Mkr1 2.412 869 4 GHz
-1.352 dBm

#Avg
Log

10
dB/

Sweep Time
46.33 ms

Auto Man

Sweep

Single Cant

Otist
12.3

dB
b}

8.0
dBm

#PAvg
100

ALto Sweep
Time

orm Accy

Gate
On Cif

V1 52
53 FS

AA
afl):

FTun
Swp

Center 2.412 000 0 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 13.8 MHz
Sweep 46.33 ms (1001 pts)

‘ Gate Setup
Pairts
1001

PSD, Chain 0 MID CH

- Agilent 15:49:26 Mar 18, 2015

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.441 323 8 GHz
-1.991 dBm

#Avg
Log

10
dB/

Otist
12.3

dB
b}

8.0
dBm

#PAvg
100

Certer Freq
244200000 GHz
Stait Freq

2 43510000 GHz
Stop Freq

2 44890000 GHz

CF Step
1.38000000 MHz
Auto Man

W1 52
53 FS

AA
afl):

FTun

Swp

Center 2.442 000 0 GHz

#Res BW 30 kHz #VBW 91 kHz

Span 13.8 MHz

Sweep 46.33 ms (1001 pts)

Freq Cliset
0.00000000 Hz

Signal Track
On Cf

—
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

PSD, Chain 0 HIGH CH
- Agilent 15:56:26 Mar 18, 2015

R T

Peak Search

Rel 20 dBm

Atten 20 dB

Mkr1 2.472 828 0 GHz
-1.472 dBm

#Avg
Log

10
dB/

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Lelt
‘ Min Search

Center 2.472 000 0 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 13.8 MHz
Sweep 46.33 ms (1001 pts)

Pk-Pk Search

‘ Mkr € CF
Mare
12

PSD, Chain 1

PSD, Chain 1 LOW CH

- Agilent 15:45:35 Mar 18, 2015

R T

Peak Search

Rel 20 dBm

Atten 20 dB

Mkr1 2.412 772 8 GHz
-1.412 dBm

#Avg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Lelt

‘ Min Search

Center 2.412 000 0 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 11.8 MHz
Sweep 46.33 ms (1001 pts)

‘ Pk-Pk Search

‘ Mkr € CF
Mare
1¢cl2
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

PSD, Chain 1 MID CH

- Agilent 15:48:32 Mar 18, 2015

R T

Sweep

Ref 20 dBm

Atten 20 dB

Mkr1 2.441 254 8 GHz
-2.035 dBm

#Avg

Sweep Time
46.33 ms

Auto Man

Sweep

Single Cant

ALto Sweep
Time
orm Accy

Center 2.442 000 0 GHz
#Res BW 30 kHz

Span 13.8 MHz

#VBW 91 kHz Sweep 46.33 ms (1001 pts)

PSD, Chain 1 HIGH CH
@ Agilent 15:55:07 Mar 18, 2015

R T

Peak Search

Rel 20 dBm

Atten 20 dB

Mkr1 2.472 786 6 GHz
-1.876 dBm

#Avg
Log

10
dB/

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit
‘ Min Search

Center 2.472 000 0 GHz
#Res BW 30 kHz

Span 11.8 MHz

#VBW 91 kHz Sweep 46.33 ms (1001 pts)

‘ Pk-Pk Search

‘ Mkr € CF
Mare
1¢cl2
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

PSD, Chain 2

PSD, Chain 2 LOW CH

v Agilent 15:46:19 Mar 18, 2015

R T

Peak Search

Ref 20 dBm

Atten 20 dB

Mkr1 2.411 323 8 GHz
-1.993 dBm

#Avg
Log

10
dB/

Otist
12.3

dB
b}

8.0
dBm

#PAvg
100

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

‘ Min Search

W1 52
53 FC

AA
afl):

FTun
Swp

Center 2.412 000 0 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 13.8 MHz
Sweep 46.33 ms (1001 pts)

‘ Pk-Pk Search

‘ Mkr € CF
Mare
1cl2

PSD, Chain 2 MID CH

- Agilent 15:47:18 Mar 18, 2015

R T

Peak Search

Ref 20 dBm

Atten 20 dB

Mkr1 2.441 254 8 GHz
-1.938 dBm

#Avg
Log

10
dB/

Otist
12.3

dB
b}

8.0
dBm

#PAvg
100

‘ Next Peak
‘ Next Pk Rigrt

Next Pk Leit

‘ Min Search

W1 52
53 FS

AA

nii):
FTun

Swp

Center 2.442 000 0 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 13.8 MHz
Sweep 46.33 ms (1001 pts)

‘ Pk-Pk Search

‘ Mkr € CF
Mare
1cl2
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

PSD, Chain 2 HIGH CH
e Agilent 15:54:11 Mar 18, 2015

R T

Peak Search

Rel 20 dBm Atten 20 dB

Mkr1 2.472 745 2 GHz
-2.033 dBm

#Avg
Log

10
dB/

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Lelt
‘ Min Search

Center 2.472 000 0 GHz
#Res BW 30 kHz #VBW 91 kHz

Span 13.8 MHz
Sweep 46.33 ms (1001 pts)

Pk-Pk Search

‘ Mkr € CF
Mare
12
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.2.4. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

RESULTS

IN-BAND REFERENCE LEVEL, Chain 0

REFERENCE LEVEL Chain 0 MID CH

- Agilent 18:07:09 Mar 24, 2015

R T

Marker

Rel 20 dBm Atten 20 dB

Mkr1 2.440 64 GHz
10.78 dBm

#Peak

Select Marker
1 2

3 4

Log

10
dB/

Ofist

Marker Trace

Auto

12 3

123

dB

DI

Readolt ||
Frequency

19.2
dBm

#PAvg

Marker Table

Center 2.442 00 GHz
#Res BW 100 kHz #VBW 300 kHz

Span 20 MHz
Sweep 2 ms (2001 pts)

Maiker Tiace A iz
1 ) 2.440 84 GHz

Amglilude
10.78 dBm

On Cf

‘ Marker All Cif
Mare
2ci2
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW CH

v Agilent 18:10:05 Mar 24, 2015

R T

Peak Search

Rel 20 dBm Atten 20 dB

Mkr1 2.400 000 GHz
-31.37 dBm

#Peak

‘ Next Peak
‘ Next Pk Rigrt

‘ Next Pk Leit

‘ Min Search

Swp

Center 2.400 000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (2001 pts)

‘ Pk-Pk Search

‘ Mkr € CF
Mare
1cl2

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH CH

- Agilent 18:11:52 Mar 24, 2015

R T

Rel 20 dBm Atten 20 dB

Mkr1 2.483 500 GHz
-27.64 dBm

#Peak
Log

10
dB/

Otist
12.3

dB
DI

Clear Write

Max Hold

-19.2
dBm

#PAvg

Min Hald

V1 52

53 FC
AA

n(i):
FTun

Swp

Center 2.483 500 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (2001 pts)
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

OUT-OF-BAND EMISSIONS, Chain 0

OUT OF BAND Chain 0 LOW CH

- Agilent 18:17:53 Mar 24, 2015 R T Marker

Rel 20 dBm

Atten 20 dB

Mkr3 9.652 GHz
-52.95 dBm

#Peak *
Py

Select Marker

1 2 3 4

Log

10
dB/

Otist

MNormal

123

dB

Dl

Deta

19.2
dBm

#PAvg

Deta Pair
ITracking Rel)

Ref A

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz |
Sweep 2.482 s (2001 pts)

Tiace
i1
)
11

Maker

X Axiz
2.418 GHz

448 MHz
9852 GHz

Amplifude
8.65 dBm
-51.20 dBm
-52.95 dBm

Span Pair
Span

OUT OF BAND Chain 0 MID CH

- Agilent 18:16:69 Mar 24, 2015

R T

Marker

Rel 20 dBm

Atten 20 dB

Mkr2 21.507 GHz
-49.45 dBm

#Peak

F
L+,

Select Marker

T2 3 4

Log

10
dB/

Otist

Norma

123

dB

DI

Deta

19.2
dBm

#PAvg

Deta Pair
ITracking Rel)

Ref A

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz |
Sweep 2.482 s (2001 pts)

Maiber Tiace
1 1

2 1)

X Axis
2.445 GHz
21.507 GHz

Ampliiude
10.05 dBm
-49.45 dBm

Span Pair

Span
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT OF BAND Chain 0 HIGH CH
- Agilent 18:14:38 Mar 24, 2015 R T Marker
Mkr3 24.909 GHz

Rel 20 dBm Atten 20 dB -48.70 dBm

#Peak L
&

Select Marker
12 3 4

MNormal

Deta Pair
ITracking Ret)
Ref A

Start 30 MHz Stop 26.000 GHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pts)
Maiker Tiace X Az Amplilude

) 2.471 GHz 875 dBm

i 510 MHz -54.70 dBm

1 24,808 GHz .48.70 dBm Cif

Span Pair

Span

IN-BAND REFERENCE LEVEL, Chain 1

REFERENCE LEVEL Chain 1 MID CH
e Agilent 16:46:00 Mar 18, 2015 R T Display
Mkr1 2.440 59 GHz

Rel 20 dBm Atten 20 dB 11.71 dBm Full Screen
#Peak

|;
Display Line
-18.30 dBm

Center 2.442 00 GHz Span 20 MHz Active Fctn
#Res BW 100 kHz #UBW 300 kHz Sweep 2 ms (2001 pts) Paosition *

Maiber Tiace X Axis Amplitude Center
1 M 2.440 58 GHz 11.71 dBm

Title »

Preferences *
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW CH

i Agilent 16:63:35 Mar 18, 2015 R T

Mkr1 2.400 000 GHz
Rel 20 dBm Atten 20 dB -31.27 dBm Certer Freq
#Peak ‘ ‘ 2.40000000 GHz

Freg/Channel

Log

10 Stait Freq

dB/ 2.37500000 GHz
Ofist
12.3

Stop Freq

242500000 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Clfset
0.00000000 Hz

Signal Track
cif

On

Center 2.400 000 GHz Span 50 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (2001 pis)

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 HIGH CH
- Agilent 16:56:00 Mar 18, 2015 R T |Freg/Channel

Mkr1 2.483 500 GHz
Rel 20 dBm Atten 20 dB -27.41 dBm Certer Freq
#Peak ‘ 2.48350000 GHz
i Stant Freq
2.45850000 GHz
Stop Freq
2.50850000 GHz

CF Step
5£.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Swp On

Center 2.483 500 GHz Span 50 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (2001 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT-OF-BAND EMISSIONS, Chain 1

OUT OF BAND Chain 1 LOW CH
- Agilent 17:08:06 Mar 18, 2015 R T |Freg/Channel
Mkr1 2.406 GHz

Rel 20 dBm Atten 20 dB 10.17 dBm

1
#Peak N

Certer Freq
13.0150000 GHz

Stait Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

dBI.TI CF Step
| 2.59700000 GHz
#PAVgI Auto Man

Start 30 MHz Stop 26.000 GHz
P Freq Cliset

#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pis) 0.00000000 Hz

Maiker Tisce T Amplilude
1 11} 2.408 GHz 10.17 dBm

”:, 448 MHz -£0.27 dBm Signal Track
On cf

|

i 9.852 GHz -54.54 dBm

OUT OF BAND Chain 1 MID CH
5t Agilent 17:13:01 Mar 18, 2015 R T [ Maker |

Select Marker
1 2 3 4

Rel 20 dBm Atten 20 dB
#Peak

T
<

MNormal

Deta

=
o

dBm Deta Pair
| ITracking Rel)
#PAvg Ref A

Start 30 MHz Stop 26.000 GHz )
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pts)

Maiker Tiace X Az Amplilude
1 11} 2.445 GHz
2 i 484 MHz

Span Pair
Span
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

OUT OF BAND Chain 1 HIGH CH

- Agilent 17:03:20 Mar 18, 2015

R T

Mkr2 510 MHz
-54.22 dBm

Freg/Channel

Certer Freg
13.0150000 GHz

Rel 20 dBm
#Peak 4

Atten 20 dB

Stait Freq
300000000 MHz

Stop Freq
26.0000000 GHz

CF Step
2 59700000 GHz

Start 30 MHz
#Res BW 100 kHz

Maiker

Stop 26.000 GHz

Sweep 2.482 s {2001 pts) Freq Cifset

#VBW 300 kHz 0.00000000 Hz

Tiace X Axiz
i) 2.471 GHz
510 MHz

Ampliude
10.82 dBm
-54.22 dBm

Signal Track
On cif

IN-BAND REFERENCE LEVEL, Chain 2

REFERENCE LEVEL Chain 2 MID CH

w- Agilent 16:44:45 Mar 18, 2015

R T

Mkr1 2.443 56 GHz
11.99 dBm

Display

Rel 20 dBm
#Peak

Atten 20 dB

Lk

Full Screen

Display Line
-18.00 dBm

Center 2.442 00 GHz

Span 20 MHz

Active Fcin

#Res BW 100 kHz

#YBW 300 kHz

Sweep 2 ms (2001 pts)

Maiker Tiace
1 11

X Axiz
2.442 58 GHz

Amplilude
11.98 dBm

Pasition *
Center

Title ¥

Preferences *
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

LOW CHANNEL BANDEDGE, Chain 2

AUTHORIZED BAND EDGE Chain 2 LOW CH
e Agilent 16:62:42 Mar 18, 2015 R T |Freg/Channel

Mkr1 2.400 000 GHz

Rel 20 dBm Atten 20 dB -31.50 dBm Certer Freq
#Peak | ‘ 2.40000000 GHz

Stait Freg
237500000 GHz

Stop Freq
2 42500000 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
On Cif

Center 2.400 000 GHz Span 50 MHz
#Res BW 100 kHz #JYBW 300 kHz Sweep 4.8 ms (2001 pts)

HIGH CHANNEL BANDEDGE, Chain 2

AUTHORIZED BAND EDGE Chain 2 HIGH CH

- Agilent 16:56:42 Mar 18, 2015 R T |Freg/Channel

Mkr1 2.483 500 GHz
Rei 20 dBm Atten 20 dB -28.75 dBm Certer Freq
#Peak ‘ 2.48350000 GHz
aila Stant Freq
245850000 GHz
Stop Freq
250850000 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz
Signal Track
On Cif
Center 2.483 500 GHz Span 50 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (2001 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT-OF-BAND EMISSIONS, Chain 2

OUT OF BAND Chain 2 LOW CH
@ Agilent 17:07:14 Mar 18, 2015 R T | Peak Search

Mkr1 2.406 GHz
Rel 20 dBm Atten 20 dB 10.10 dBm Next Peak

#Peak N
‘ Next Pk Rigrt

<
Next Pk Lelt

dBm
#PAvgi

Start 30 MHz Stop 26.000 GHz )
#Res BV 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pts) Pk-Pk Search
Maiker Tisce T Amplilude

1 ) 2.408 GHz 10.10 dBm
i 448 MHz -E0.48 dBm

i 9.652 GHz -£4.08 dBm Mkr € CF

KX
-

Tel2

‘ Min Search

OUT OF BAND Chain 2 MID CH
i Agilent 17:14:15 Mar 18, 2015 R T |FrequhanneI '

Rel 20 dBm Atten 20 dB Certer Freq
#Peak 13.0150000 GHz

Stait Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

T
<

dBm . PRRIEER R CF Step
259700000 GHz
Man

#PAvgi

Start 30 MHz Stop 26.000 GHz )
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pts)

Maiker Tiace X Az Amplilude

1 11} 2.445 GHz 8.61 dBm
2 11 484 MHz -51.81 dBm Slgnal Track
On [

Freq Cliset
0.00000000 Hz
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.3. 802.11g LEGACY 1TX MODE IN THE 2.4 GHz BAND

8.3.1. OUTPUT POWER

LIMITS

FCC §15.247

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power is
the highest total transmit power occurring in any mode.

DIRECTIONAL ANTENNA GAIN

This is SISO mode, AG is the highest (worst-case) = 3.33 dBi
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) |(dBm)
1 2412 3.33 30 30 36 30
2 2417 3.33 30 30 36 30
10 2457 3.33 30 30 36 30
11 2462 3.33 30 30 36 30
12 2467 3.33 30 30 36 30
13 2472 3.33 30 30 36 30
Results
Channel | Frequency | Chain 0 Total | Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
1 2412 16.86 16.86 30 -13.14
2 2417 19.76 19.76 30 -10.24
10 2457 19.78 19.78 30 -10.22
11 2462 16.12 16.12 30 -13.88
12 2467 14.63 14.63 30 -15.37
13 2472 10.86 10.86 30 -19.14

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: 15U21486-E1A

FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

8.4.

802.11n HT20 CDD 3TX MODE IN THE 2.4 GHz BAND

8.4.1. 6 dB BANDWIDTH

LIMITS

FCC §15.

247 (a) (2)

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

RESULTS
Channel|Frequency| 6 dBBW | 6dB BW | 6 dB BW |Minimum
Chain 0 | Chain1 | Chain 2 Limit
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 2412 17.58 17.67 17.61 0.5
Mid 2442 17.61 17.67 17.64 0.5
High 2472 17.61 17.64 17.49 0.5
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

6 dB BANDWIDTH, Chain 0 HIGH CH
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6 dB BANDWIDTH, Chain 1 MID CH
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6 dB BANDWIDTH, Chain 2 HIGH CH
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.4.2. OUTPUT POWER

LIMITS

FCC §15.247

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power is
the highest total transmit power occurring in any mode.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain, 3.33 dBi.
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REPORT NO: 15U21486-E1A
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DATE: AUGUST 24, 2015

RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) |(dBm)
1 2412 3.33 30 30 36 30.00
2 2417 3.33 30 30 36 30.00
7 2442 3.33 30 30 36 30.00
10 2457 3.33 30 30 36 30.00
11 2462 3.33 30 30 36 30.00
12 2467 3.33 30 30 36 30.00
13 2472 3.33 30 30 36 30.00
Results
Channel | Frequency | Chain 0 |Chain1|Chain2 | Total |Power | Margin
Meas Meas Meas Corr'd | Limit
Power Power | Power | Power
(MHz) (dBm) (dBm) | (dBm) [ (dBm) |(dBm) | (dB)
1 2412 14.67 15.27 15.11 19.80 | 30.00 | -10.20
2 2417 17.24 17.75 17.87 22.40 | 30.00 | -7.60
7 2442 20.41 20.52 20.49 25.24 | 30.00 | -4.76
10 2457 17.63 18.03 18.05 22.68 | 30.00 | -7.32
11 2462 14.63 15.27 15.12 19.79 | 30.00 | -10.21
12 2467 11.41 11.83 11.80 16.46 | 30.00 | -13.54
13 2472 7.66 8.06 8.04 12.70 | 30.00 | -17.30

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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.4.3. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247

The transmitter power spectral density conducted from the transmitter to the antenna shall not
be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
This power spectral density shall be determined in accordance with the provisions of Section 5.4
(4), (i.e. the power spectral density shall be determined using the same method as is used to
determine the conducted output power).

RESULTS

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

PSD Results
Channel | Frequency | Chain 0 | Chain 1 | Chain 2 | Total | Limit | Margin
Meas Meas Meas |Corr'd
PSD
(MHz) (dBm) (dBm) (dBm) |(dBm) | (dBm) | (dB)

Low 2412 -9.181 -8.995 -9.880 | -4.56 8.0 | -12.56
Mid 2442 -9.786 -9.887 -9.941 | -5.10 8.0 |[-13.10
High 2472 -9.489 | -10.224 | -9.862 | -5.08 8.0 | -13.08
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.4.4. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.
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RESULTS
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AUTHORIZED BAND EDGE Chain 0 LOW CH

e Agilent 17:44:14 May 8, 2014 R T Marker
Mkr1 2.399 88 GHz

Rel 20 dBm Atten 20 dB 21.09 dBm || Select Marker

#Peak 1 2 3 4

Log

10

dB/ Normal

Ofist

1

a8 Deta

1) b

20,6 I .

dBm Deta Pair
B ITracking Ret)

#PAvg Ref s

s Span Pair

s B Span Center

AA

a(i):

FTun Cif

Swp

Center 2.400 00 GHz Span 60 MHz 1'”1?;‘9

#Res BW 100 kHz #VBW 300 kHz  Sweep 5.733 ms (2001 pis)

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH CH
% Agilent 17:46:29 May 8, 2015 R T [PeakSearch |

Mkr1 2.483 53 GHz ‘
Rel 20 dBm Atten 20 dB -21.72 dBm MNext Peak
#Peak
Log
10 h
dB/ ‘ Next Pk Rigrt
Ofist
11
dB Next Pk Leit
ol

-20.6
dBm

#PAvg

V1 §2

53 FC Pk-Pk Search
AA

aif):

FTun Mkr € CF

Swp

Center 2.483 50 GHz Span 60 MHz ‘ 1“1?;9

#Res BW 100 kHz #VBW 300 kHz  Sweep 5.733 ms (2001 pis)

‘ Min Search
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT-OF-BAND EMISSIONS, Chain 0

OUT OF BAND Chain 0 LOW CH
@ Agilent 17:53:18 May 8, 2015 R T | Peak Search

Mkr1 2.406 GHz

Rel 20 dBm Atten 20 dB 4.69 dBm Mext Peak
#Peak |

Log 3
dB/ ‘ Next Pk Rigrt

Next Pk Lelt

dBm . “ i il oty .
| Min Search
#PAvg |

Start 30 MHz Stop 26.000 GHz )
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pts) Pk-Pk Search
Maiker Tiace K Aniz Amplitude

1 1 2.408 GHz 4.88 dBm
2 ) 25,458 GHz -52.78 dBm

Mkr € CF

KX
-

Tel2

OUT OF BAND Chain 0 MID CH
- Agilent 17:50:21 May 8, 2015 R T |Freg/Channel

Mki2 25.714 GHz
52.80 dBm Certer Freq

13.0150000 GHz

Rel 20 dBm Atten 20 dB
#Peak T

1

Log G
Stait Freq
dB/f 30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm - . CF Step

i [ 2.59700000 GHz
#PAvg | | Auto Man

Start 30 MHz Stop 26.000 GHz ) Freq Cfiset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pts) 0.00000000 Hz
Maiker Tisce X Aniz Amplitude
1 1) 2.445 GHz £.22 dBm
2 ) 25714 GHz -52.80 dBm Slgnal Tfack
On Cif
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

OUT OF BAND Chain 0 HIGH CH

e Agilent 18:00:24 May 8, 2015

R T

Mkr2 25.714 GHz
-52.95 dBm

Freg/Channel

Certer Freq

Rel 20 dBm 13.0150000 GHz

#Peak |

1

&

Atten 20 dB

Stait Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

z

CF Step
| 2.59700000 GHz
| Auto Man

Stop 26.000 GHz |

Start 30 MHz

#Res BW 100 kHz

#VBW 300 kHz

Sweep 2.482 s (2001 pts)

Tiace
1)

2 1)

Maher

X Axiz
2.471 GHz
25.714 GHz

Amplilude
472 dBm
-52.95 dBm

Freq Ctiset
0.00000000 Hz

Signal Track
On Cif

IN-BAND REFERENCE LEVEL, Chain 1

REFERENCE LEVEL Chain 1 MID CH
- Agilent 16:18:11 May 8, 2015 R T

Mkr1 2.437 025 GHz
8.80 dBm

Freg/Channel

Certer Freq

244200000 GHz

Stait Freq

dB/ 241700000 GHz

Ofist

1 R

dB Stap Freq

ol 2 46700000 GHz

21.2

B CF Step
L 500000000 MHz

#PAvg Auto Man

Freq Cliset
0.00000000 Hz

Rel 20 dBm
#Peak
Log
10

Atten 20 dB

V1 52
S3 FC
AA
a(i):
FTun

Signal Track
Swp cif

Cn

Center 2.442 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (2001 pts)

—
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW CH

- Agilent 17:66:52 May 8, 2014 R T Marker
Mkr1 2.339 225 GHz

Ref 20 dBm Atten 20 dB 21.70 dBm _ || Select Marker

#Peak 1 2 3 4

Log

10

dB/ Normal

Ofist

1

a8 Deta

DI 1

21.2 ,

dBm Deta Pair
ITracking Rel)

#PAvg Ref s

w2 Span Pair

RN B Sgan Center

AA

al):

FTun Cif

Swp

Center 2.400 000 GHz Span 50 MHz 1'”1?;‘9

#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (2001 pts)

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 HIGH CH
% Agilent 17:58:31 May 8, 2015 R T [ Marker |

Mkr1 2.484 525 GHz
Rel 20 dBm Atten 20 dB -21.27 dBm
#Peak
Log
10
dB!
Ofst
11
dB Defla
DI
212 Deta Pair

dBm
i ITracking Rel)
#PAVg 3 Ref A

Select Marker
1 2 3 4

MNormal

V1 52 Span Pair
S3 FC Sgan

AA
nii):
FTun
Swp

Center 2.483 500 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (2001 p1s)
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

OUT-OF-BAND EMISSIONS, Chain 1

OUT OF BAND Chain 1 LOW CH

@ Agilent 18:02:51 May 8, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr2 24.078 GHz
-53.78 dBm

#Peak ]

1

Certer Freq
13.0150000 GHz

Log [+

dB/

Stait Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm

#PAvgi i

CF Step
2 69700000 GHz
Auto Man

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz |

Sweep 2.482 s (2001 pts)

Maker Tiace
1 1

2 1)

X Axiz
2.418 GHz
24078 GHz

Amplifude
£5.81 dBm
-53.78 dBm

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Cn

|

OUT OF BAND Chain 1 MID CH

- Agilent 18:01:45 May 8, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 2.445 GHz
8.18 dBm

#Peak

Certer Freq
13.0150000 GHz

Log

dB/

Stait Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm

#PAvgi i

CF Step
2 69700000 GHz
Auto Man

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Maiber Tiace
1 1

2 1)

X Axis
2.445 GHz
14.458 GHz

Ampliiude
8.18 dBm
-55.08 dBm

Freq Cliset
0.00000000 Hz

Signal Track
On Cf
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

OUT OF BAND Chain 1 HIGH CH

e Agilent 18:20:51 May 8, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 2.484 GHz
4.24 dBm

#Peak |

1

Certer Freq
13.0150000 GHz

4

Stait Freq
30.0000000 MHz

-1

Stop Freq
26.0000000 GHz

CF Step
2.59700000 GHz
Auto Man

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz |

Sweep 2.482 s (2001 pts)

Tiace
1)

2 1)

Maher

X Axiz
2.484 GHz
25.848 GHz

Amplilude
4.24 dBm
-52.28 dBm

Freq Ctiset
0.00000000 Hz

Signal Track
On Cif

IN-BAND REFERENCE LEVEL, Chain 2

REFERENCE LEVEL Chain 2 MID CH

e Agilent 16:19:55 May 8, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 2.443 275 GHz
8.18 dBm

#Peak
Log

10
dB/

Otist
11

dB
DI

Certer Freq
244200000 GHz
Stait Freq
241700000 GHz
Stop Freq

2 46700000 GHz

21.8
dBm

#PAvg

CF Step
5£.00000000 MHz
Auto Man

V1 52
S3 FC

AA
tf):

FTun

Swp

Center 2.442 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (2001 pts)

Freq Cliset
0.00000000 Hz

Signal Track
cf

Cn
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

LOW CHANNEL BANDEDGE, Chain 2

AUTHORIZED BAND EDGE Chain 2 LOW CH

- Agilent 18:08:03 May 8, 2014 R T Marker
Mkr1 2.339 825 GHz

Ref 20 dBm Atten 20 dB 22.04 dBm_ || Select Marker

#Peak 1 2 3 4

Log

10

dB/ Normal

Ofist

1

a8 Deta

b]] :I’

21.8 . _

dBm Deta Pair
ITracking Rel)

#PAvg Ref s

w2 Span Pair

53 i Sgan Center

AA

al):

FTun Cif

Swp

Center 2.400 000 GHz Span 50 MHz 1'”1?;‘9

#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (2001 pts)

HIGH CHANNEL BANDEDGE, Chain 2

AUTHORIZED BAND EDGE Chain 2 HIGH CH
% Agilent 1810:25 May 8, 2015 R T [ Marker |

Mkr1 2.483 575 GHz
Rel 20 dBm Atten 20 dB -22.99 dBm
#Peak
Log
10
dB!
Ofst
11
dB Defla
DI
218 Deta Pair

dBm
- ARH] ITracking Ret)
#PAvg Ref =

Select Marker
1 2 3 4

MNormal

V1 52 Span Pair
$3 FC . Span

AA
aff):
FTun
Swp

Center 2.483 500 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (2001 p1s)
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

OUT-OF-BAND EMISSIONS, Chain 2

OUT OF BAND Chain 2 LOW CH

@ Agilent 18:15:05 May 8, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr2 25.429 GHz
-52.65 dBm

#Peak

Certer Freq
13.0150000 GHz

Log

1
<

dB/

Stait Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm

#PAvgi

CF Step
2 69700000 GHz
Auto Man

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz |

Sweep 2.482 s (2001 pts)

Maker
1

2

Tiace
i1
1y

X Axiz
2.408 GHz
25.428 GHz

Amplifude
4.42 dBm
-52.85 dBm

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Cn

|

OUT OF BAND Chain 2 MID CH

- Agilent 18:13:22 May 8, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 2.445 GHz
4.66 dBm

#Peak |

1

Certer Freq
13.0150000 GHz

Log fe

dB/

Stait Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm

#PAvgi i

CF Step
2 69700000 GHz
Auto Man

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Maiber Tiace
1 1

2 1)

X Axis
2.445 GHz
24384 GHz

Ampliiude
4.88 dBm
-53.88 dBm

Freq Cliset
0.00000000 Hz

Signal Track
On Cf
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT OF BAND Chain 2 HIGH CH
e Agilent 18:12:08 May 8, 2015 R T |Freg/Channel

Mkr2 24.429 GHz

Certer Freq
Rel 20 dB Atten 20 dB 53.75 dB
#Peak[ ] = T 1| 13 0150000 GHz

<&

Stait Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz
2

iF

' ol b s dy s bl CF Step
I 2.59700000 GHz

| Auto Man
Start 30 MHz Stop 26.000 GHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pts)

Maiker Tiace X Az Amplilude
1) 2.471 GHz 282 dBm
2 1) 24.428 GHz -52.75 dBm

Freq Ctiset
0.00000000 Hz

Signal Track
Cif

On

—
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.5. 802.11n HT20 TxBF 3TX MODE IN THE 2.4 GHz BAND
8.5.1. OUTPUT POWER

LIMITS

FCC §15.247

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power is
the highest total transmit power occurring in any mode.

DIRECTIONAL ANTENNA GAIN

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

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

3.33 4.77 8.10
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) |(dBm)
1 2412 8.10 30 30 36 27.90
2 2417 8.10 30 30 36 27.90
7 2442 8.10 30 30 36 27.90
10 2457 8.10 30 30 36 27.90
11 2462 8.10 30 30 36 27.90
12 2467 8.10 30 30 36 27.90
13 2472 8.10 30 30 36 27.90
Results
Channel | Frequency | Chain 0 |Chain1|Chain2 | Total |Power | Margin
Meas Meas Meas | Corr'd | Limit
Power Power | Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm) |(dBm) | (dB)
1 2412 14.62 14.63 14.26 19.28 | 27.90 | -8.62
2 2417 19.46 19.48 18.88 24.05 | 27.90 | -3.85
7 2442 20.41 20.52 20.49 2524 | 27.90 | -2.66
10 2457 18.32 18.39 17.80 2295 | 27.90 | -4.95
11 2462 14.52 14.43 13.82 19.04 | 27.90 | -8.86
12 2467 11.25 11.21 10.78 15.86 | 27.90 | -12.04
13 2472 5.38 5.12 4.88 9.90 27.90 | -18.00

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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.6. 802.11n HT40 CDD 1TX MODE IN THE 2.4 GHz BAND
8.6.1. OUTPUT POWER

LIMITS

IC RSS-210 A8.4
For systems employing digital modulation techniques operating in the bands 902-928 MHz,

2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

DIRECTIONAL ANTENNA GAIN

This is SISO mode, AG is the highest (worst-case) = 3.33 dBi
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

RESULTS
Limits
Channel | Frequency | Directional | FCC IiC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) |(dBm)
3 2422 3.33 30 30 36 30
4 2427 3.33 30 30 36 30
5 2432 3.33 30 30 36 30
6 2437 3.33 30 30 36 30
7 2442 3.33 30 30 36 30
8 2447 3.33 30 30 36 30
9 2452 3.33 30 30 36 30
10 2457 3.33 30 30 36 30
11 2462 3.33 30 30 36 30
Results
Channel | Frequency | Chain 0 Total | Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
3 2422 16.03 16.03 30 -13.97
4 2427 16.65 16.65 30 -13.35
5 2432 17.14 17.14 30 -12.86
6 2437 18.16 18.16 30 -11.84
7 2442 17.72 17.72 30 -12.28
8 2447 15.36 15.36 30 -14.64
9 2452 14.77 14.77 30 -15.23
10 2457 13.92 13.92 30 -16.08
11 2462 13.35 13.35 30 -16.65

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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.7. 802.11n HT40 CDD 2TX MODE IN THE 2.4 GHz BAND
8.7.1. OUTPUT POWER

LIMITS

FCC §15.247

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power is
the highest total transmit power occurring in any mode.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain, 3.33 dBi.
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
3 2422 3.33 30.00 30 36 30.00
4 2427 3.33 30.00 30 36 30.00
6 2437 3.33 30.00 30 36 30.00
8 2447 3.33 30.00 30 36 30.00
9 2452 3.33 30.00 30 36 30.00
10 2457 3.33 30.00 30 36 30.00
11 2462 3.33 30.00 30 36 30.00
Results
Channel | Frequency | Chain0 |Chain1| Total Power | Margin
Meas Meas | Corr'd Limit
Power Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm) (dB)
3 2422 14.75 14.67 17.72 30.00 -12.28
4 2427 14.81 14.74 17.79 30.00 -12.21
6 2437 19.75 19.78 22.78 30.00 -7.22
8 2447 13.70 13.66 16.69 30.00 -13.31
9 2452 13.03 12.89 15.97 30.00 -14.03
10 2457 12.12 12.03 15.09 30.00 -14.91
11 2462 12.07 11.98 15.04 30.00 -14.96

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: 15U21486-E1A

FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

8.8.

802.11n HT40 CDD 3TX MODE IN THE 2.4 GHz BAND

8.8.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS
Channel|Frequency| 6 dBBW | 6dB BW | 6 dB BW |Minimum
Chain 0 | Chain1 | Chain 2 Limit
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 2422 36.00 36.18 35.82 0.5
Mid 2437 36.30 36.30 36.24 0.5
High 2452 36.36 36.48 36.42 0.5
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REPORT NO: 15U21486-E1A

DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH, Chain 0 LOW CH

we Agilent 13:37:41 Apr 11, 2015 R T

A Mkt 36.00 MHz
-0.19 dB

Marker

Rel 20 dBm

#Aten 30 dB
#Peak

Select Marker

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 2.422 00 GHz Span 60 MHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 5.8 ms (1001 pts)

6 dB BANDWIDTH, Chain 0 MID CH

- Agilent 13:54:31 Apr 11, 2015

R T

Marker

Rel 20 dBm
#Peak

#Atten 30 dB

4 Mkr1 36.30 MHz
0.29dB

Select Marker

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 2.437 00 GHz Span 60 MHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 5.8 ms (1001 pts)
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

6 dB BANDWIDTH, Chain 0 HIGH CH
- Agilent 14:02:05 Apr 11, 2015

R T

A Mkr1 36.36 MHz
-0.34 dB

Freg/Channel

Certer Freq
2 45200000 GHz
Stait Freq
242200000 GHz
Stop Freq
248200000 GHz

Rel 20 dBm
#Peak

#Atten 30 dB

Auto

CF Step
6.00000000 MHz
Man

Freq Ctiset
0.00000000 Hz

On

Center 2.452 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Signal Track
Cif

Span 60 MHz ‘
Sweep 5.8 ms (1001 pts)

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH, Chain 1 LOW CH
W Agilent 13:50:42 Apr 11, 2015 R T

A Mir1 36.18 MHz
-0.29 dB

Marker

Select Marker

Rel 20 dBm 4 > 3 4

#Peak
Log
10
dB/
Ofist
12

dB Deta
ol

0.9 -
Deta Pair

dBm
ITracking Rel)
#PAvg Ref A

#Atten 30 dB

Normal

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

Span Pair

Span

Center 2.422 00 GHz
#Res BW 100 kHz

Span 60 MHz
Sweep 5.8 ms (1001 pts)

#VBW 300 kHz
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

6 dB BANDWIDTH, Chain 1 MID CH
- Agilent 13:568:52 Apr 11, 2015 R T Marker

&Mkl 36.30 MHz
Ref 20 dBm #Atten 30 dB 01gdp || Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

Swp

Center 2.437 00 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.8 ms (1001 pts)

6 dB BANDWIDTH, Chain 1 HIGH CH
we Agilent 14:03:05 Apr 11, 2015 R T Marker

AMki1 36.48 MHz
Rel 20 dBm #Atten 30 dB 05148 || Select Marker
#Peak -

Normal

Deta Pair
ITracking Rel)
Ref A

Span Pair

Span

Center 2.452 00 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.8 ms (1001 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

6 dB BANDWIDTH, Chain 2

6 dB BANDWIDTH, Chain 2 LOW CH
e Agilent 13:62:42 Apr 11, 2015 R T Marker
&Mkl 35.82 MHz
Ref 20 dBm #Atten 30 dB 021dp || Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 2.422 00 GHz Span 60 MHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 5.8 ms (1001 pts)

6 dB BANDWIDTH, Chain 2 MID CH

- Agilent 14:00:04 Apr 11, 2015

R T Marker
A Mki1 36.24 MHz
Ref 20 dBm #Atten 30 dB 032dp || Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 2.437 00 GHz Span 60 MHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 5.8 ms (1001 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

6 dB BANDWIDTH, Chain 2 HIGH CH
e Agilent 14:04:19 Apr 11, 2015 R T Marker

A Mkl 36.42 MHz
Rel 20 dBm #Atten 30 dB 41adp || Select Marker
#Peak -

MNormal

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

cif

Center 2.452 00 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.8 ms (1001 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.8.2. OUTPUT POWER

LIMITS

FCC §15.247

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power is
the highest total transmit power occurring in any mode.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain, 3.33 dBi.
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) |(dBm)
3 2422 3.33 30 30 36 30.00
4 2427 3.33 30 30 36 30.00
5 2432 3.33 30 30 36 30.00
6 2437 3.33 30 30 36 30.00
7 2442 3.33 30 30 36 30.00
8 2447 3.33 30 30 36 30.00
9 2452 3.33 30 30 36 30.00
10 2457 3.33 30 30 36 30.00
11 2462 3.33 30 30 36 30.00
Results
Channel | Frequency | Chain 0 |Chain1|Chain2 | Total |Power | Margin
Meas Meas Meas Corr'd | Limit
Power Power | Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm) |[(dBm) | (dB)
3 2422 13.22 13.13 12.71 17.80 | 30.00 | -12.20
4 2427 13.18 13.00 12.63 17.71 30.00 | -12.29
5 2432 15.21 15.25 14.81 19.87 | 30.00 | -10.13
6 2437 15.79 15.72 15.25 20.36 | 30.00 | -9.64
7 2442 14.70 14.69 14.34 19.35 | 30.00 | -10.65
8 2447 11.87 11.73 11.30 16.41 30.00 | -13.59
9 2452 11.94 11.87 11.25 16.47 | 30.00 | -13.53
10 2457 10.97 10.84 10.51 15.55 | 30.00 | -14.45
11 2462 10.44 10.39 10.01 15.06 | 30.00 | -14.94

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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.8.3. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247

The transmitter power spectral density conducted from the transmitter to the antenna shall not
be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
This power spectral density shall be determined in accordance with the provisions of Section 5.4
(4), (i.e. the power spectral density shall be determined using the same method as is used to
determine the conducted output power).

RESULTS

Duty Cycle CF (dB)| 0.13 [|Included in Calculations of Corr'd PSD

PSD Results
Channel | Frequency | Chain 0 | Chain 1 | Chain 2 | Total | Limit | Margin
Meas Meas Meas |Corr'd
PSD
(MHz) (dBm) (dBm) (dBm) |(dBm) | (dBm) | (dB)

Low 2422 -3.178 -3.100 -3.437 1.67 8.0 -6.33
Mid 2437 -3.013 -3.209 -3.857 1.56 8.0 -6.44
High 2452 -2.844 -3.447 -4.356 1.40 8.0 -6.60
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

PSD, Chain 0

PSD, Chain 0 LOW CH

v Agilent 15:16:17 Apr 11, 2015 R T [Freg/Channel

Mkr1 2.414 €71 GHz Certer E

) erter Freq

Rel 20 dBm #Atten 30 dB 3478 dBm [ == 0000 OHs
#hvg

Stait Freq

2.39200000 GHz

Stop Freq

2.45200000 GHz

CF Step
6.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
cf

Swp On

Center 2.422 00 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 18.57 ms (8192 pts)

PSD, Chain 0 MID CH
e Agilent 15:19:08 Apr 11, 2016 R T |FregiChannel

Mkr1 2.419 €672 GHz Certer E

) erter Freq

Rel 20 dBm #Atten 30 dB 3013 dBm _ff o == 000 GHs
#hvg

Stait Freq

2.40700000 GHz

Stop Freq

2.46700000 GHz

CF Step
6.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
cf

Swp On

Center 2.437 000 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 18.57 ms (8192 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015

FCC: QDS-BRCM1088

PSD, Chain 0 HIGH CH
e Agilent 15:21:24 Apr 11, 2015

R T

Mkr1 2.469 621 GHz
-2.844 dBm

Freg/Channel

Certer Freq

2 45200000 GHz

Stait Freq

242200000 GHz

Stop Freq

248200000 GHz
CF Step

N¥7ad|| 600000000 MHz
Auta Man

Freq Ctiset
0.00000000 Hz

Rel 20 dBm
#Avg

#Atten 30 dB

Signal Track
On Cif

—

Swp

Center 2.452 000 GHz
#Res BW 100 kHz

Span 60 MHz
Sweep 18.57 ms (8192 pts)

#VBW 300 kHz

PSD, Chain 1

PSD, Chain 1 LOW CH
e Agllent 15:4713 Apr 11, 2015 R T

Mkr1 2.425 901 GHz
-3.100 dBm

Freg/Channel

Certer Freq

2.42200000 GHz

Stait Freq

dB/ 2.39200000 GHz
Ofist _

12
dB Stop Freq
ol 2.45200000 GHz

8.0

S CF Step
- 6.00000000 MHz

#PAvg MAute Man

100
Freq Cliset
0.00000000 Hz

Rel 20 dBm
#Avg
Log
10

#Atten 30 dB

w1 52
S3 FS
AA
a(i):
FTun
Swp

Signal Track
Cif

On

—

Center 2.422 00 GHz
#Res BW 100 kHz

Span 60 MHz
Sweep 18.57 ms (8192 pts)

#VBW 300 kHz
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

PSD, Chain 1 MID CH

- Agilent 15:19:58 Apr 11, 2015

R T

Freg/Channel

Rel 20 dBm #Atten 30 dB

Mkr1 2.432 147 GHz
-3.209 dBm

#hvg

Certer Freq
243700000 GHz

Stait Freq
240700000 GHz

Stop Freq
2.46700000 GHz

CF Step

6.00000000 MHz
| Auta Man

Freq Cliset
0.00000000 Hz

Swp

Signal Track
On Cif

Center 2.437 000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 60 MHz
Sweep 18.57 ms (8192 pts)

—

PSD, Chain 1 HIGH CH
@ Agilent 15:22:06 Apr 11, 2015

R T

Freg/Channel

Rel 20 dBm #Atten 30 dB

Mkr1 2.469 628 GHz
-3.447 dBm

#Avg

Certer Freq
2 45200000 GHz
Stait Freq
242200000 GHz
Stop Freq
248200000 GHz

CF Step
l| 6.00000000 MHz
i||Auta Man

Swp

Center 2.452 000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 60 MHz
Sweep 18.57 ms (8192 pts)

Freq Cliset
0.00000000 Hz

Signal Track
cif

On
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

PSD, Chain 2

PSD, Chain 2 LOW CH

v Agilent 15:17:54 Apr 11, 2015 R T [Freg/Channel

Mkr1 2.417 206 GHz Certer E

) erter Freq

Rel 20 dBm #Atten 30 dB 3431 dBm [ = 0000 OHs
#hvg

Stait Freq

2.39200000 GHz

Stop Freq

2.45200000 GHz

CF Step
6.00000000 MHz
| Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
cf

Swp On

Center 2.422 00 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 18.57 ms (8192 pts)

PSD, Chain 2 MID CH
e Agilent 15:20:35 Apr 11, 2015 R T |FregiChannel

Mkr1 2.432 162 GHz Certer E

] erter Freq

Rel 20 dBm #Atten 30 dB 3857 dBm [ o == 00 GHs
#hvg

Stait Freq

2.40700000 GHz

Stop Freq

2.46700000 GHz

CF Step
6.00000000 MHz
1| Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
cf

Swp On

Center 2.437 000 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 18.57 ms (8192 pts)
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

PSD, Chain 2 HIGH C
e Agilent 15:22:581 Apr 11, 2015

H

R T

Freg/Channel

Rel 20 dBm #Atten 30 dB

Mkr1 2.469 701 GHz
-4.356 dBm

#Avg

Certer Freq
2 45200000 GHz
Stait Freq
242200000 GHz
Stop Freq
248200000 GHz

CF Step
6.00000000 MHz
|| Auta Man

Swp

Center 2.452 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 60 MHz
Sweep 18.57 ms (8192 pts)

Freq Ctiset
0.00000000 Hz

Signal Track
Cif

On
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.8.4. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

RESULTS

IN-BAND REFERENCE LEVEL, Chain 0

REFERENCE LEVEL Chain 0 MID CH
e Agilent 14:29:25 May 8, 2015 R T [PeakSearch |
Mki1 2.428 33 GHz

Rel 20 dBm Atten 20 dB 7.03 dBm Next Peak
#Peak 1
W

Next Pk Rigrt

Next Pk Leit

Min Search

#PAvg

Center 2.437 0 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 5.733 ms (2001 pts) Pk-Pk Search

Maiker Tiace X Az Amglilude
1 ) 2.428 33 GHz 7.03 dBm
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW CH

@ Agilent 14:46:05 May 8, 2015 R T Marker
Mkr1 2.398 70 GHz

Rel 20 dBm Atten 20 dB 23.69 dpm || Select Marker

#Peak 1 2 3 4

Log

10 o

dB/ MNormal

Ofist -

11 R

dB Defa

DI

230 .

dBm Deta Pair

ITracking Rel)

#PAVQ Ref A

Center 2.400 00 GHz Span 100 MHz s Pai

#Res BW 100 kHz #VBW 300 kHz Sweep 9.6 ms {2001 pts) pan Fair
Span Center

Maiker Tiace Type K Aniz Amplitude
1 1) Fieg 2.388 70 GHz -23.88 dBm

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH CH

- Agilent 19:15:26 May 13, 2015 R T |FrequhanneI |

Mkr2 2.486 05 GHz
-23.67 dBm

Certer Freq
2.48350000 GHz

Rel 20 dBm
#Peak |

#Atten 20 dB

Stait Freq
243350000 GHz

Stop Freq
2.53350000 GHz

CF Step
10.0000000 MHz
Auta

dB;11
#PAvg

Center 2.483 50 GHz
#Res BW 100 kHz
MManker

1

2

Span 100 MHz
Sweep 9.6 ms (2001 pts)
Amplifude
-24.32 dBm
-23.87 dBm

Freq Cliset

VBW 300 kHz 0.00000000 Hz

X Axiz
2,482 50 GHz
2.488 05 GHz

Tiace
i1
T

Signal Track
oif
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE:

AUGUST 24, 2015

OUT-OF-BAND EMISSIONS, Chain 0

OUT OF BAND Chain 0 LOW CH

@ Agilent 15:20:45 May 8, 2015

R T Peak Search

Rel 20 dBm

Atten 20 dB

Mkr1 2.419 GHz
3.53 dBm

#Peak o

Next Peak

Log &

dBf

Next Pk Lelt

‘ Next Pk Rigrt

dBm

#PAvgi i

‘ Min Search

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Marker Tiace
1 1

2 1)

X Axiz
2.418 GHz
25701 GH=z

Amplijude
£.532 dBm
-62.27 dBm

‘ Pk-Pk Search

Mkr € CF

Tel2

KX
-

OUT OF BAND Chain 0 MID CH

- Agilent 15:17:19 May 8, 2015

R T | Marker |

Rel 20 dBm

Atten 20 dB

#Peak

Select Marker
1 2 3 4

Log

dB/

MNormal

Deta

dBm

#PAvgi i

Deta Pair
ITracking Rel)

Ref A

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz |

Sweep 2.482 s (2001 pts)

Maiber Tiace
1 1

2 1)

X Axis
2.422 GHz
13.485 GHz

Ampliiude
4.58 dBm
-65.27 dBm

Span Pair
Span
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT OF BAND Chain 0 HIGH CH
- Agilent 19:25:26 May 13, 2015 R T |Freg/Channel

Mkr2 13.924 GHz

Re 20 dBm #Atten 20 dB -54.39 dBm Certer Freq
#Peak | 13.0150000 GHz

1

Log 4
10 Stait Freq
dB/ 30.0000000 MHz
Ofist

10.6
dB Stop Freq
oI 26.0000000 GHz

23.0
dBm SV I CF Step

2 59700000 GHz
|
#PAvg Auto Man

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 2.482 s (2001 pis)
Maiker Tiace X Axiz Amplilude
1y 2.458 GHz 2.78 dBm
1y 12.824 GHz -£4.38 dBm

Freq Ctiset
0.00000000 Hz

Signal Track
On Cif

—

IN-BAND REFERENCE LEVEL, Chain 1

REFERENCE LEVEL Chain 1 MID CH
% Agilent 14:31:39 May 8, 2015 R T Display
Mkl 2.428 33 GHz

Rel 20 dBm Atten 20 dB 6.82 dBm Full Screen
#Peak 1
Log Y - -
10 sl beluld DIS22|E213‘ L_éne
dB/ -23.20 dBm
Ofist On il
11
dB
DI
232
dBm

#PAvg

LimitsH

Center 2.437 0 GHz Span 60 MHz Active Fcin
#Res BW 100 kHz #VBW 300 kHz  Sweep 5.733 ms (2001 pis) Position 4

Maiber Tiace X Aniz Amplitude Center
1 1) 2.428 32 GHz 8.82 dBm

Title ¥

Preferences *
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW CH

@ Agilent 14:43:09 May 8, 2015 R T Marker
Mkr1 2.399 05 GHz

Rel 20 dBm Atten 20 dB 23.50dBm || Select Marker

#Peak 1 2 3 4

Log

10

dB/ MNormal

Ofist o

11 i

dB Defa

DI

232 I§R .

dBm Deta Pair

ITracking Rel)

#PAVQ Ref A

Center 2.400 00 GHz Span 100 MHz s Pai

#Res BW 100 kHz #VBW 300 kHz Sweep 9.6 ms {2001 pts) pan Fair
Span Center

Maiker Tiace Type K Aniz Amplitude
1 1) Fieg 2.388 05 GHz -23.50 dBm

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 HIGH CH

- Agilent 19:18:13 May 13, 2015 R T |FrequhanneI |

Mkr2 2.484 50 GHz
-23.59 dBm

Certer Freq
2.48350000 GHz

Rel 20 dBm
#Peak |

#Atten 20 dB

Stait Freq
243350000 GHz

Stop Freq
2.53350000 GHz

CF Step
10.0000000 MHz
Auta

dB;11
#PAvg

Center 2.483 50 GHz
#Res BW 100 kHz

MManker Tiace
1 i

2 1y

Span 100 MHz
Sweep 9.6 ms (2001 pts)
Amplifude
-25.21 dBm
-23.58 dBm

Freq Cliset

VBW 300 kHz 0.00000000 Hz

X Axiz
2,482 50 GHz
2.484 50 GHz

Signal Track
oif
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT-OF-BAND EMISSIONS, Chain 1

OUT OF BAND Chain 1 LOW CH
- Agilent 15:19:02 May 8, 2015 R T Marker
Mkr2 19.443 GHz

Rel 20 dBm Atten 20 dB -54.12 dBm
#Peak T

1

Log G

Select Marker
12 3 4

dB/ MNormal

Deta

dBm i ot Deta Pair
| | ITracking Rel)
#PAvg | | Ref A

Start 30 MHz Stop 26.000 GHz )
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pts)

Maiker Tiace K Aniz Amplitude
1 1) 2.418 GHz £5.02 dBm
2 ) 18.443 GHz -54.12 dBm

Span Pair
Span

OUT OF BAND Chain 1 MID CH
- Agilent 15:13:31 May 8, 2015 R T | Peak Search

Mkr1 2.445 GHz

Rel 20 dBm Atten 20 dB 2.13 dBm Mext Peak
#Peak |

1

Log pr
dB/ ‘ Next Pk Rigrt

Next Pk Lelt

dBm
#PAvg i i

Start 30 MHz Stop 26.000 GHz )
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pts) Pk-Pk Search
Maker Tiace X Az Ampliiude

1 1) 2.445 GHz 2.12 dBm

2 " 4.880 GHz -E.83 dBm

3 i 24,273 GHz -52.20 dBm Mkr € CF
More
1ci2

‘ Min Search
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

OUT OF BAND Chain 1 HIGH CH

- Agilent 19:24:02 May 13, 2015

R T

Freg/Channel

Rel 20 dBm

#Atten 20 dB

Mkr2 13.859 GHz
-55.15 dBm

#Peak |

1

Certer Freq
13.0150000 GHz

Log 4
10

dB/

Otist

Stait Freq
30.0000000 MHz

10.6

dB

b}

Stop Freq
26.0000000 GHz

-23.2

dBm

#PAvgi |

CF Step
2.59700000 GHz
Auto Man

Start 30 MHz
#Res BW 100 kHz

VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Tiace
1y
1y

Manber

X Axiz
2.445 GHz
12.858 GHz

Amplilude
2.45 dBm
-65.15 dBm

Freq Ctiset
0.00000000 Hz

Signal Track
On Cif

—

IN-BAND REFERENCE LEVEL, Chain 2

REFERENCE LEVEL Chain 2 MID CH
W Agilent 14:33:27 May 8, 2015 R T

Mkr1 2.419 57 GHz
6.18 dBm

Displa

Rel 20 dBm Atten 20 dB
#Peak N
Log ]
10

Full Screen

Display Line
dB/ o -23.80 clElrg_f
Ofist == =

o -
dB
DI

-23.8 ‘

dBm
#PAvg

LimitsH

Center 2.437 0 GHz
#Res BW 100 kHz

Maher Tiace
1 1)

Span 60 MHz
Sweep 5.733 ms (2001 pis) Paosition ¥
Ampliude Center

.18 dBm
‘ Title v

Preferences M

Active Fcin
#UBW 300 kHz
X Axiz

2.418 57 GHz
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REPORT NO: 15U21486-E1A

FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

LOW CHANNEL BANDEDGE, Chain 2

AUTHORIZED BAND EDGE Chain 2 LOW CH

@ Agilent 14:41:27 May 8, 2015 R T | Peak Search
Mkr1 2.397 30 GHz

Rel 20 dBm Atten 20 dB -24.41 dBm MNext Peak
#Peak
Log
" T Next Pk Rigrt
dB/ ex 1J
Ofist >
1 — |
dB Nexi Pk Leit
b]]
238 I
dBm )

Min Search
#PAvg
Center 2.400 00 GHz Span 100 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.6 ms (2001 pis) Pk-Pk Search

Maiker Tiace Type K Aniz Amplitude
1 1) Fieg 2.387 30 GHz -24.41 dBm
‘ Mkr € CF
More
1ci2

HIGH CHANNEL BANDEDGE, Chain 2

AUTHORIZED BAND EDGE Chain 2 HIGH CH

- Agilent 19:20:32 May 13, 2015 R T |FrequhanneI |

Rel 20 dBm

#Atten 20 dB 25.65dBm || Certer Freq

Mkr2 2.485 45 GHz

#Peak

2.48350000 GHz

Stait Freq

243350000 GHz

Stop Freq
2.53350000 GHz

dBm

CF Step

10.0000000 MHz

#PAvg

Auta

Center 2.483 50 GHz
#Res BW 100 kHz

Span 100 MHz

VBW 300 kHz Sweep 9.6 ms (2001 pts) Freq Ciiset

0.00000000 Hz

MManker Tiace
1 i

2 1y

TH Amplifude
2,482 50 GHz -28.71 dBm
2.485 45 GHz -25.85 dBm

Signal Track
oif
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT-OF-BAND EMISSIONS, Chain 2

OUT OF BAND Chain 2 LOW CH
- Agilent 15:04:59 May 8, 2014 R T |Freg/Channel

Mkr1 2.432 GHz

Certer Freqg
Rel 20 dBm Atten 20 dB 2.12 dBm
#Peak | 13.0150000 GHz

1

Log 4
Stait Freq
dBf 30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm . A - — CF Step
| 2.59700000 GHz
#PAvg | Auto Man
Start 30 MHz Stop 26.000 GHz )
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pts)

Freq Cliset
0.00000000 Hz

Maiker Tiace K Aniz Amplitude
1 1) 2.422 GHz 2.12 dBm
2 11 13.728 GH=z -68.11 dBm SignaleaCk
QOn Cif

|

OUT OF BAND Chain 2 MID CH
- Agilent 15:06:26 May 8, 2015 R T Marker

Mkr2 13.703 GHz

Ref 20 dBm Atten 20 dB 5518 aBm || Select Marker
#Peak | 1 2 3 4

1

Log P

dB! MNormal

Deta

HB;n . - g P Deta Pair

[ ITracking Rel)

Start 30 MHz Stop 26.000 GHz )
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pts)

Maiker Tisce X Aniz Amplitude
1 1) 2.422 GHz 2.70 dBm
2 ) 13.703 GHz -65.18 dBm

Span Pair
Span
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

OUT OF BAND Chain 2 HIGH CH

- Agilent 19:22:36 May 13, 2015

R T

Freg/Channel

Rel 20 dBm #Atten 20 dB

Mkr2 13.742 GHz
-54.74 dBm

#Peak |

Certer Freq
13.0150000 GHz

Log P

10

dB/
Otist

Stait Freq
30.0000000 MHz

10.6

dB

b}

Stop Freq
26.0000000 GHz

.23.8
dBm

#PAvg

CF Step
2.59700000 GHz
Auto Man

Start 30 MHz
#Res BW 100 kHz

VBW 300 kHz

Stop 26.000 GHz |

Sweep 2.482 s (2001 pts)

Manber Tiace
1y
1y

X Axiz
2.445 GHz
12.742 GHz

Amplilude
2.22 dBm
-E4.74 dBm

Freq Ctiset
0.00000000 Hz

Signal Track
Cif

On

—
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.9. 802.11n HT40 TxBF 3TX MODE IN THE 2.4 GHz BAND
8.9.1. OUTPUT POWER

LIMITS

FCC §15.247

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power is
the highest total transmit power occurring in any mode.

DIRECTIONAL ANTENNA GAIN

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

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

3.33 4.77 8.10
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) |(dBm)
3 2422 8.10 30 30 36 27.90
4 2427 8.10 30 30 36 27.90
6 2437 8.10 30 30 36 27.90
8 2447 8.10 30 30 36 27.90
9 2452 8.10 30 30 36 27.90
10 2457 8.10 30 30 36 27.90
11 2462 8.10 30 30 36 27.90
Results
Channel | Frequency | Chain 0 |Chain1|Chain2 | Total |Power | Margin
Meas Meas Meas Corr'd | Limit
Power Power | Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm) |(dBm) | (dB)
3 2422 14.22 14.05 13.88 18.82 | 27.90 | -9.08
4 2427 15.34 15.21 15.02 19.96 | 27.90 | -7.94
6 2437 19.75 19.78 19.73 2452 | 27.90 | -3.38
8 2447 15.28 15.12 14.99 19.90 | 27.90 | -8.00
9 2452 14.01 13.84 13.69 18.62 | 27.90 | -9.28
10 2457 14.05 13.76 13.71 18.61 27.90 | -9.29
11 2462 11.74 11.48 11.22 16.26 | 27.90 | -11.64

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: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

8.10.

802.11a LEGACY MODE IN THE 5.8 GHz BAND

8.10.1.

LIMITS

IC RSS-210 A8.4

OUTPUT POWER

For systems using digital modulation in the 2400-2483.5 MHz, and 5725-5850 MHz bands: 1
Watt, based on the use of antennas with directional gains that do not exceed 6 dBi. If
transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced by the amount in dB that the directional
gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

This is SISO mode, AG is the highest (worst-case) = 6.21 dBi

RESULTS
Limits
Channel |Frequency | Directional| FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 5745 6.21 N/A 30 36 29.79
High 5825 6.21 N/A 30 36 29.79
Results
Channel |Frequency| Chain 0 Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 5745 19.00 19.00 29.79 -10.79
High 5825 18.90 18.90 29.79 -10.89

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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.10.2. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
5 Agilent 13:41:12 Mar 28, 2015 RL [ Display

Mkrl 5.792 47 GHz
Ref 28 dBm Atten 20 dB 7.85 dBm Full Screen
#Peak

Display Line
-22.18 dBEm
On g

0 L L ‘
4Bm ! - Limits»
#PAvg

ul sobafl Active Fctn
53 FC Position:
AA Tap

£
FTun Titler
Swp
Center 5.785 0@ GHz Span 66 MHz ‘ Preferences»
#Res B 108 kHz #UBH 300 kHz  Sweep 5.733 ms (2001 pts)

|
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
% Agilent 12:47:42 Mar 26, 2015 RL |Freq/ChanneI

Mkrl G5.724 368 GHz Center Freq
Ref 20 dBm Atten 26 dB “2a:2o B fl o 2 Co0600 GHz
Log
19 StartFreq
4B/ 5.639000008 GHz
Offst
135
2 StopFreq
o C.76000000 GHz

Jéfn'l 49 CF Step
P 7.06000000 MHz
#PHVY Auto Man
vl s2 ' ‘ Freq Offset
53 FC L ol B.008aa0a08 Hz
AR

£ ;

FTun Signal Track
Swp On O

Center 5.725 006 GH

Span 78 MHz
#Res BH 100 kHz #\BH 3608 kHz Sweep 6.8 ms (2001 pts) ‘

™~

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
- Agilent 12:53:39 Mar 20, 2015 RL [Freq/Channel

Mkrl 5.851 505 GHz Center Freq

mai@ dBm Atten 28 dB —39.47 dBn fl o o000 Ghiz
StartFreq
5.81580080 GHz
StopFreq
585500000 GHz

CF Step
7.00000008 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off]

Center 5.850 A0A GHz Span 78 MHz ‘
#Res BW 100 kHz #\BH 388 kHz Sweep 6.8 ms (2081 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

W Agilent 12:56:49 Mar 20, 2815 RL [Freg/Channel
Mkrl 5.746 GHz

Center Freq
Ref 20 dBm Atten 26 dB 833 dBm || -5 5150000 GHz

Log

19 StartFreq
dB/ 30.0000000 MHz
Offst ,

StopFreq
40.0000008 GHz

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz Stop 40,6800 GHz
#Res BH 100 kHz #UBH 300 kHz _ Sween 3.82 s (2001 pio) | , ggge@%g@fgsﬁi
Markar Trace Typa H Axiz Amplituda :

1 (&) Freg E.74E GH= 2.93 dBm
2 1 Freqg 3.827 GHz -50.95 dBm Slgnal Track

On Off]

|

OUT OF BAND HIGH CH

- Agilent 12:55:41 Mar 20, 2015 RL [Freq/Channel
Mkr2 3.887 GHz

~ Center Freq
Ref 20 dBm Atten 20 dB 4732 dBm Jl 550150008 GHz

StartFreq
30.0000008 MHz

StopFreq
40.0000860 GHz

2

$
Al CF Step
3.99700000 GHz
Auto Man

Start 30 MHz Stop 40.800 GHZ
#Res BH 160 kHz WUBH 300 Kz Sweep 3.82 5 (2001 prs) || , P Fed DFfset
Marker Trace ¥ Axiz Amplitude :
1 1 E.826 GHz 3.65 dBm
2 1y 3.887 GHz -47.32 dBm Slgnal Track
On Off]
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015

FCC: QDS-BRCM1088

8.11. 802.11n HT20 CDD 2TX MODE IN THE 5.8 GHz BAND
8.11.1. OUTPUT POWER
LIMITS
FCC §15.247

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power is
the highest total transmit power occurring in any mode.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain, 6.21 dBi.

RESULTS
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) [ (dBm) | (dBm)
Low 5745 6.21 N/A 30 36 29.79
High 5825 6.21 N/A 30 36 29.79
Results
Channel |[Frequency | Chain0 |Chain 1| Total Power | Margin
Meas Meas | Corr'd Limit
Power Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm) (dB)
Low 5745 18.78 19.10 21.95 29.79 -7.84
High 5825 18.90 19.20 22.06 29.79 -7.73

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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.11.2. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

IN-BAND REFERENCE LEVEL, Chain 0

REFERENCE LEVEL Chain 0 MID CH
% Agilent 10:35:17 Mar 26, 2015 RL |Freq/ChanneI

Mkrl 5.792 63 GHz Center Freq
ES;ai@ dBm Atten 28 dB 7.47 dBm 5 78500000 GHa
Log
19 StartFreq
dB/ 5.75000000 GHz
Offst
135
dB StopFreq
0l 5.81500008 GHz
Ve Ll "

Lo I

dB CF Step
P[;” 6.00000000 Mz
#rhvg Auto tan
vt s Freq Offset
$3 FC ‘ 000058008 Hz
AR

£(fx .

FTun Signal Track
Swp On Oft

Center 5.785 B0 GHz Span 6@ MHz
#Res BH 100 kHz #UBH 360 kHz  Sweep 5.733 ms (2001 pts) ‘
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW CH
% Agilent 10:48:34 Mar 20, 2015 RL |Freq/ChanneI

kel 5724 76 Grell— Freq
Ref 20 dom Ftten 20 dB —22.ro dBn fl o 2 co0600 Ghz
Log
19 StartFreq
dB/ 569500000 GHz
Offst
135
dB StopFreq
ol | 5.75500000 GHz
225 w i

;i CF St
dB o
P[;” 6.00000000 MHz
#PHvyg Auto Man
VL2 i ‘ Freq Offset
$3 FCly abdinabiht® 0.00000000 Hz
AR

£ .

FTun Signal Track
Swp On O

Center 5.725 B0 GHz Span 6@ MHz
#Res BH 100 kHz #UBH 360 kHz  Sweep 5.733 ms (2001 pts) ‘

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH CH
#- Agilent 10:56:59 Mar 28, 2815 RL Freq/Channel

(SR e—
Ref 20 déin Atten 20 dB =33:83 dBm || ¢ Sce00006 GHz

Log

18 Start Freq

dB/ 2.81500008 GHz
Otfst

StopFreq
C.28500088 GHz

CF Step
700000008 MHz
Auto Man

Freq Offset
B.00000006 Hz

Signal Track
On Off

Center 5.558 808 GH Span 78 MHz
#Res BH 100 kHz #UBH 388 kHz Sweep 6.8 ms (2081 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT-OF-BAND EMISSIONS, Chain 0

OUT OF BAND Chain 0 LOW CH

% Agillent 12:21:08 Mar 20, 2015 RL  [Freq/Channel
Mkrz 13.240 GHz

B Center Freq
EF?Lazk@ dBm Atten 28 dB 20.13 dBm Jl - 51 50000 GHz

StartFreq
300000008 MHz

Stop Freq
400000008 GHz

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz Stop 40.060 GHZ
*Res BN 100 kHz +UBH 300 Kz Sweep 3.82 5 (2081 pro) || , Fed Offset

Marker Trace # Axiz Amplitude
1 [& )] B.74E GHz 4.45 dBm
2 (&) 13.248 GHz -58.19 dBm Slgnal Track

On

OUT OF BAND Chain 0 HIGH CH

H# Agilent 12:23:06 Mar 28, 2015 RL Freq/Channel

Mkrl 5.786 GHz

Center Freq
Eséai@ dBm Atten 20 dB 3.49 dBm | 559150000 Ghz

StartFreq
30.0000080 MHz

Stop Freq
4000000868 GHz

CF Step
3.99700000 GHz
Auto Man

Start 38 MHz Stop 40,8808 GHZ
#Res BH 18@ kHz #UBH 308 kHz Sweep 3.82 5 (2001 pts)

Marker Trace # Axiz Amplitude
1 12 5.786 GHz 4.49 dBm

> 15 3.847 GHz -49.27 dBm Signal Track
Ot

Freq Offset
A.GEARAGEE Hz

On

=" .1

[Copyright 2600-2011 Agilent Technologies |
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

IN-BAND REFERENCE LEVEL, Chain 1

REFERENCE LEVEL Chain 1 MID CH
% Agilent 10:36:51 Mar 26, 2015 RL |Freq/ChanneI

Wkl 5.786 41 GHz Conter Freq
Ref 20 dom Ftten 20 dB 8.78 dBn || < 5500000 GHz
Log 1

19 StartFreq
dB/ 575500000 GHz
Offst

135

dB StopFreq
o 5.31500000 GHz
o CF Step
- ; 6.00000000 MHz
Hrve Auto Man
v sef” Freq Offset
oL ‘ 0.00000000 1z

£0f .
FTun Signal Track
Swp On Oft

Center 5.785 B0 GHz Span 6@ MHz
#Res BH 100 kHz #UBH 360 kHz  Sweep 5.733 ms (2001 pts) ‘
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW CH

s Aglent 10:55:00 Mar 28, 2015 RL [Freq/Channel
COREEEEE RPS—
Ref 20 dBm Atten 20 dB 2313 dBn )l ¢ 5osh0a00 Ghz

Log

19 StartFreq
dB/ 5.65000008 GHz
Offst
135
dB Stop Freq
0l 5.76000008 GHz

=

aé}nf 1 CF Step
s : 700000000 MHz
#PHVY Auto Man
Wl 32 ‘ Freq Offset
53 FC LD L B.00006008 Hz
AR

£ :

ETun Signal Track
Swp On O

Center 5.725 006 GH

Span 78 MHz
#Res BH 100 kHz #\BH 3608 kHz Sweep 6.8 ms (2001 pts) ‘

HIGH CHANNEL BANDEDGE, Chain 1

™~

AUTHORIZED BAND EDGE Chain 1 HIGH CH
- Agilent 18:53:54 Mar 20, 2015 RL [Freq/Channel

Mirl 5.650 000 GHz Center Freq

mai@ dBm Atten 28 dB —36.44 dBn fl o o000 Ghiz
StartFreq
5.81580080 GHz
StopFreq
585500000 GHz

CF Step
7.00000008 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off]

Center 5.850 A0A GHz Span 78 MHz ‘
#Res BW 100 kHz #\BH 388 kHz Sweep 6.8 ms (2081 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT-OF-BAND EMISSIONS, Chain 1

OUT OF BAND Chain 1 LOW CH

W Agilent 12:28:39 Mar 20, 2815 RL [Freg/Channel
Mkrl 5.746 GHz

Center Freq
Ref 20 dBm Atten 26 dB 462 dBn || -5 5150000 GHz

Log

19 StartFreq
dB/ 30.0000000 MHz
Offst

StopFreq
40.0000008 GHz

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz Stop 40,6800 GHz
#Res BH 100 kHz #UBH 300 kHz _ Sween 3.82s (2001 pio) | ggge@%g@fgsﬁi
Markar Trace H Axiz Amplituda :

1 (&) E.74E GH= 4.62 dBm
2 1 17.237 GHz -49.85 dBm Slgnal Track

On Off]

|

OUT OF BAND Chain 1 HIGH CH

- Agilent 12:25:40 Mar 20, 2015 RL [Freq/Channel
Mkrl 5.826 GHz

Center Freq
Ref 20 dBm Atten 20 dB 419 dBn Il o 5150000 Gz

StartFreq
30.0000008 MHz

StopFreq
- 40.0000860 GHz

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz Stop 40.800 GHZ
#Res BH 160 kHz WUBH 300 Kz Sweep 3.82 5 (2001 pis) || , P 1ed DFfset
Marker Trace ¥ Axiz Amplitude :
1 1 E.826 GHz 4.19 dBm
2 1y 13.26A GHz -BA.5E dBm Slgnal Track
On Off]
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.12. 802.11n HT20 CDD 3TX MODE IN THE 5.8 GHz BAND
8.12.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS

Channel|Frequency| 6 dB BW | 6 dB BW | 6 dB BW [Minimum
Chain 0 | Chain1 | Chain2 Limit
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5745 17.579 17.5824 17.611 0.5
Mid 5785 16.6584 17.585 17.632 0.5
High 5825 17.6088 | 17.6088 | 17.129 0.5
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH, Chain 0 LOW CH

6 dB BANDWIDTH, Chain 0 MID CH
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

6 dB BANDWIDTH, Chain 0 HIGH CH

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH, Chain 1 LOW CH
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

6 dB BANDWIDTH, Chain 1 MID CH

6 dB BANDWIDTH, Chain 1 HIGH CH
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

6 dB BANDWIDTH, Chain 2

6 dB BANDWIDTH, Chain 2 LOW CH

6 dB BANDWIDTH, Chain 2 MID CH
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

6 dB BANDWIDTH, Chain 2 HIGH CH
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.12.2. OUTPUT POWER

LIMITS

FCC §15.247

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power is
the highest total transmit power occurring in any mode.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain, 6.21 dBi.
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) |(dBm)
Low 5745 6.21 N/A 30 36 29.79
Mid 5785 6.21 N/A 30 36 29.79
High 5825 6.21 N/A 30 36 29.79
Results
Channel | Frequency | Chain 0 |Chain1| Chain2 | Total |Power | Margin
Meas Meas Meas Corr'd | Limit
Power Power | Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm) |(dBm) | (dB)
Low 5745 19.05 18.95 18.90 23.74 | 29.79 | -6.05
Mid 5785 19.10 19.07 18.97 23.82 | 29.79 | -5.97
High 5825 19.15 19.05 18.98 23.83 | 29.79 | -5.96

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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.12.3. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247

The transmitter power spectral density conducted from the transmitter to the antenna shall not
be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
This power spectral density shall be determined in accordance with the provisions of Section 5.4
(4), (i.e. the power spectral density shall be determined using the same method as is used to
determine the conducted output power).

RESULTS

Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd PSD

PSD Results

Channel | Frequency | Chain 0 | Chain 1 | Chain 2 | Total | Limit | Margin

Meas Meas Meas |Corr'd

PSD
(MHz) (dBm) (dBm) (dBm) |(dBm)| (dBm) | (dB)
Low 5745 -8.417 -6.744 -6.174 | -224 | 8.0 |-10.24
Mid 5785 -8.215 -6.547 -6.612 | -229 | 8.0 |-10.29
High 5825 -8.414 -6.604 -6.738 | -2.41 8.0 |-10.41
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

PSD, Chain 0

PSD, Chain 0 LOW CH
i Agilent 16:54:16 Mar 19, 2015 RL |Freq/ChanneI

SR ——
kel 20 dBin Atten 20 dB —6.417 dBm| 5 74500000 GHz
16 StartFreq

573000000 GHz
. i ~- o StopFreq
576000000 GHz

CF Step
3.00000008 MHz
Auto Man

Freq Offset
B.00006006 Hz
Signal Track
On Off
Center 5.745 @88 GHz Span 38 MHz ‘
#Res BH 30 kHz #YBH 91 kHz Sweep 100.7 ms (2001 pts)

PSD, Chain 0 MID CH
% Agilent 16:52:04 Mar 19, 2015 RL | Peak Search

Mkrl G5.784 145 GHz
Ref 26 dBm Atten 26 dB -8.215 dBm Next Peak
#Avy |
10 ‘ Next Pk Right
' ' ‘ Next Pk Left
‘ Min Search
‘ Pk-Pk Search
‘ Mkr 3 CF
Center 5.785 008 GHz Span 30 MHz ‘ 1”‘;{3
#Res BH 30 kHz #YBH 91 kHz Sweep 100.7 ms (2001 pts)
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

PSD, Chain 0 HIGH CH
- Agilent 16:47:49

Mar 19, 2615

RL

Peak Search

Ref 28 dBm

Atten 20 dB

Mkrl 5.824 138 GHz
-8.414 dBm

#Avg

19

|‘ Mext Peak

‘ Next Pk Right
‘ MNext Pk Left
‘ Min Search

Center 5,825 800 GH
#Res BH 30 kHz

#YBH 91 kHz

Span 38 MHz
Sweep 100.7 ms (2001 pts)

Pk-Pk Search

‘ Mkr » CF
More
1of 2

PSD, Chain 1

PSD, Chain 1 LOW CH

# Agilent 17:05:09

Mar 19, 2615

RL

Peak Search

Ref 28 dBm

Atten 20 dB

Mkrl 5.744 585 GHz
-6.744 dBm

#Avg
Log

18
dB/

Offst

|‘ Mext Peak

‘ Next Pk Right
‘ MNext Pk Left

‘ Min Search

Center 5.745 080 GH
#Res BH 30 kHz

#YBH 91 kHz

Span 30 MHz
Sweep 106.7 ms (2001 pts)

‘ Pk-Pk Search
‘ Mkr 5 CF
More
1of 2
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

PSD, Chain 1 MID CH
- Agilent 17:63:44 Mar 19, 2015 RL [Freq/Channel

RO pe—
kel 20 dBin Atten 20 dB ~6.347 dBm| 5 76500000 GHz
1@ StartFreq

577000000 GHz
. StopFreq
550000000 GHz

CF Step
3.00000008 MHz
Auto Man

Freq Offset
B.00006006 Hz
Signal Track
On Off
Center 5.735 @08 GHz Span 38 MHz ‘
#Res BH 30 kHz #YBH 91 kHz Sweep 100.7 ms (2001 pts)

PSD, Chain 1 HIGH CH
W Agilent 17:10:57 Mar 19, 2815 RL Freg/Channel

Mkrl 5.824 100 GHz Center Freg
53592@ dBm Atten 20 dB -6.604 dBm C 67000008 Gl
Log |
16 Start Freq
dB/ 5.310060008 GHz
Offst
’ 15 LALAMSSRE | W AAARERASRERLELL StOp Freq
5.34006008 GHz
CF Step
Al 3.60006068 MHz
Auto Man
Freq Offset
000000008 Hz
Signal Track
On Off]
Center 5.825 008 GH Span 30 MHz ‘
#Res BH 30 kHz #UBH 91 kHz  Sweep 108.7 ms (2601 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

PSD, Chain 2

PSD, Chain 2 LOW CH
i Agilent 17:15:93 Mar 19, 2015 RL |Freq/ChanneI

SR ——
kel 20 dBin Atten 20 dB -6.174 dBm| 5 74500000 GHz
16 StartFreq

573000000 GHz
. StopFreq
576000000 GHz

CF Step
3.00000008 MHz
Auto Man

Freq Offset
B.00006006 Hz
Signal Track
On Off
Center 5.745 @88 GHz Span 38 MHz ‘
#Res BH 30 kHz #YBH 91 kHz Sweep 100.7 ms (2001 pts)

PSD, Chain 2 MID CH
- Agilent 17:13:59 Mar 19, 2015 RL [Freq/Channel

SR —
kel 20 dBin Atten 20 dB ~6.612 dBm| 5 76500000 GHz
16 StartFreq

577000000 GHz
. StopFreq
550000000 GHz

CF Step
3.00000008 MHz
Auto Man

Freq Offset
B.00006006 Hz
Signal Track
On Off
Center 5.735 808 GHz Span 38 MHz ‘
#Res BH 30 kHz #YBH 91 kHz Sweep 100.7 ms (2001 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

PSD, Chain 2 HIGH CH
W Agilent 17:12:46 Mar 19, 2815 RL Freg/Channel

Mikrl 5.824 198 GHz Center Freq

53292@ dBm Atten 20 dB -6.738 dBm| £ 55500008 GHy

1@ Start Freq

5.61000008 GHz

StopFreq

S.54000000 GHz

CF Step

W] 360000000 Mz

Auto Man

Freq Offset

B.00000000 Hz

Signal Track

On Off]
Center 5.825 006 GH Span 38 MHz ‘

#Res BW 30 kHz #UBH 91 kHz  Sweep 108.7 ms (2601 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.12.4. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

Page 144 of 339

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: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

RESULTS

IN-BAND REFERENCE LEVEL, Chain 0

REFERENCE LEVEL Chain 0 MID CH

W Agilent 17:58:32 Mar 19, 2615

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

Mkrl 5.786 65 GHz
8.57 dBm

#Peak

Center 5.785 08 GHz

Span 68 MHz

#Res BH 1068 kHz #VBW 300 kHz  Sweep 5.733 ms (2001 pts)

Center Freq
578500008 GHz
StartFreq
575500008 GHz
StopFreq
L.81500008 GHz

CF Step

6.00000008 MHz
Auto Man

Freq Offset
806806008 Hz
Signal Track
On Off]
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW CH
i Agilent 18:28:27 Mar 19, 2015 RL |Freq/ChanneI

EREERE L —

Ref 20 dBm Atten 20 dB —22.75 dBn fl & 2 C 0000 Gz
StartFreq
569000000 GHz
StopFreq
576000000 GHz

CF Step
7.00000008 MHz
Auto Man

Freq Offset
B.08000000 Hz
Signal Track
On Off
Center 5.725 @88 GHz Span 78 MHz ‘
#Res BW 100 kHz #YBH 360 kHz Sweep 6.8 ms (2001 pts)

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH CH
s Agilent 18:26:33 Mar 19, 2015 RL

Mkrl 5.850 175 GHz
Ref 20 dBm Atten 20 dB -30.86 dbm || Select Marker
#Peak 1 2 3 14

Normal

Delta Pair
{Tracking Ref)
Ref 4

Span Pair
Span Center

Center 5.858 606 GH Span 78 MHz
#Res BH 106 kHz #\UBH 300 kHz Sweep 6.5 ms (2001 pts)
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

OUT-OF-BAND EMISSIONS, Chain 0

OUT OF BAND Chain 0 LOW CH
s Agilent 18:32:18 Mar 19, 2015

RL

| Marker

Ref 20 dBm Atten 26 dB

Mkr2 6.225 GHz

-58.81 dBm 1

#Peak

Select Marker

Log

18
dB/

Offst

Normal

Delta

Delta Pair
{Tracking Ref)
Ref I

Start 38 MHz

#hes BH 108 kHz #WBW 389 kHz

Stop 48.8

Sweep 3.62 5 (2001 pts) Span

8 GHz

# Axis
E.746 GHz
B.225 GHz

Marker Trace
1 (6]
2 (6]

Typa
Freg
Freg

Amplituda
3.92 dBm
-5A.81 dEm

Span Pair
Center

OUT OF BAND Chain 0 MID CH
s Agilent 18:41:02 Mar 19, 2015

RL

|Freq/ChanneI

Ref 20 dBm Atten 26 dB

Mkre 17.357 GHz
-43.86 dBm

#Peak

Center Freq
20.81508668 GHz

Log
14

dB/

Offst

StartFreq
3000000009 MHz

StopFreq
40.0000008 GHz

Start 38 MHz

#hes BH 108 kHz #WBW 389 kHz

Stop 48.8

8 GHz

Sweep 3.62 5 (2001 pts)

# Axis
5.786 GH=z
17.357 GHz
26,778 GHz

Marker Trace
1 [6D]
2 (6]
3 (6]

Amplitude
3.13 dBm
-49.86 dEm
-47.51 dBm

CF Step
3.99700000 GHz
Auto Man

Freq Offset
B.00006008 Hz

Signal Track

On Off]
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT OF BAND Chain 0 HIGH CH
W Agilent 18:43:34 Mar 19, 2815 RL Freg/Channel

Center Freq
Eséai@ dBm Atten 28 dB 208150000 GHz

StartFreq
30.0000000 MHz

StopFreq
40.0009809 GHz

CF Step
99700068 GHz
to Man

#PAvg

Start 3@ MHz Stop 40,000 GHZ
#Res BH 100 kHz #UBH 388 kHz Sweep 3.82 s (2001 pts)
Marker Trace Type ¥ Axiz Amplituda

1 (L Freg 5.826 GHz 4.34 dBm
2 1 Freq E.58E GH= -48.25 dBm

Freq Offset
B.A0EEEAEE Hz

Signal Track
Off]

n

Page 148 of 339
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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

IN-BAND REFERENCE LEVEL, Chain 1

REFERENCE LEVEL Chain 1 MID CH

35 Agilent 18:15:57 Mar 19, 2015 RL [ Display
Mkrl 5.790 398 GHz

Fef 28 dBm Atten 28 dB 8.66 dBm Full Screen

#Peak

L 1

1%9 Display Line

Offst On Off

135
dB
ol A

-21.3

dBm .

+PRvg ‘ Limits»

yp sl "Bl Active Fctn

$3 FC Position*
AR Top

£
FTun Title»
Swp

Span 78 MHz ‘ Preferences
#Res BH 108 kHz #UBH 360 kHz Sweep 6.8 ms (2001 pts)

Center 5.785 000 GH
I

™~
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW CH
5 Agilent 18:17:59 Mar 19, 2015 RL [ Marker

Mkrl 5.724 518 GHz

Ref 28 dBm Atten 20 dB —22.04 dbm || Select Marker
#Peak 1 2 3 4

Delta

Delta Pair

f(Tracking Ref)

Re A

Span Pair

Span Center

Center 5.725 @88 GHz Span 78 MHz
#Res BW 100 kHz #/BH 388 kHz Sweep 6.8 ms (2001 pts)

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 HIGH CH
# Agilent 18:19:17 Mar 19, 2815 RL Freqg/Channel

R pe—

Ref 20 dBi Rtten 26 dB ~38.10 dBm || ¢ ch00000 Gz
StartFreq
581500000 GHz
Stop Freq
585500000 GHz

CF Step
7.00000008 MHz
Auto Man

Freq Offset
B.00000000 Hz
Signal Track
On Off]
Center 5.858 606 GH Span 78 MHz
+Res BH 166 kHz #BH 300 kHz Sweep 6.8 ms (2001 pts) ‘
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT-OF-BAND EMISSIONS, Chain 1

OUT OF BAND Chain 1 LOW CH

W Agilent 18:34:32 Mar 19, 2815 RL [Freg/Channel
Mkrl 5.746 GHz

Center Freq
Ref 20 dBm Atten 26 dB 364 dBn || -5 5150000 GHz

Log

19 StartFreq
dB/ 30.0000000 MHz
Offst

StopFreq
40.0000008 GHz

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz Stop 40,6800 GHz
#Res BH 100 kHz #UBH 300 kHz _ Sween 3.82s (2001 pio) | ggge@%g@fgsﬁi
Markar Trace H Axiz Amplituda :

1 (&) E.74E GH= 3.64 dBm
2 1 33.445 GHz -43.24 dBm Slgnal Track

On Off]

|

OUT OF BAND Chain 1 MID CH
i Agilent 19:23:38 Mar 19, 2015 RL  [Freq/Channell

Center Freq
Eséai@ dBm Atten 28 dB 200150000 GHz

Log

19 StartFreq
dB/ 3000000009 MHz
Offst

StopFreq
40.0000008 GHz

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz Stop 40.008 GHz
#Res BH 160 kHz “UBH 300 Kz Sweep 3.82 5 (2001 pro) || , F1€0 Offset

Marker Trace ¥ Axiz Amplitude
1 [6D] 5.786 GH=z 2.82 dBm
2 (1 17.357 GHz -48.11 dEm Slgnal Track

On Off]
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT OF BAND Chain 1 HIGH CH

- Agilent 15:45:87 Mar 19, 2015 RL Marker
Mkr3 26.770 GHz
Ref 20 dBm Atten 20 dB _47.56 dBn || Select Marker
#Peak | 1 2 3 4
Log Py
gjg/ ‘ Normal
0ffst
135
dB Delta
] z L] 3
el ! Delta Pair
{Tracking Ref)
#PAvy Ref Al
Start 38 MHz Stop 40,008 GHZ .
#Res BH 100 kHz WBH 300 kHz  Sweep 3.82 5 (2001 pis) o Spag;fg
Marker Trace Type  Axiz fAmplitude n I
1 1) Freq 5.826 GHz 2.18 dBn
z PeR) Freq 7.724 GHz -52.63 dBn
3 (1) Freg 26.77@ GHz -47.56 dBm Off
More
1 of 2

IN-BAND REFERENCE LEVEL, Chain 2

REFERENCE LEVEL Chain 2 MID CH
s Agilent 17:53:34 Mar 19, 2815 RL Freqg/Channel

Mkrl 5.786 8@ GHz Center Freq
Esiai@ dBm Atten 26 dB 8.51 dBm 5 78500000 GHa
Log
18 StartFreq
dB/ 5.75500888 GHz
Offst

Stop Freq
5.81500080 GHz

CF Step
6.00000008 MHz
Auto Man

Freq Offset
A.080AAAAE Hz

On

Signal Track
Off

Center 5.785 80 GHz Span GA MHz
#Res BH 108 kHz B 308 kHz  Sweep 5.733 ms (2081 pts)

Page 152 of 339

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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

LOW CHANNEL BANDEDGE, Chain 2

AUTHORIZED BAND EDGE Chain 2 LOW CH
5 Agilent 17:58:02 Mar 19, 2015 RL [ Marker

Mkrl 5.724 B1 GHz

Ref 28 dBm Atten 20 dB -22.63 dBnm 1Se|92°t “grkeg

#Peak L

Delta

Delta Pair
{Tracking Ref)
f 3

Re

Span Pair

Center

Center 5.725 B8 GHz Span 68 MHz
#Res BW 100 kHz #YBK 308 kHz  Sweep 5.733 ms (2001 pts)

HIGH CHANNEL BANDEDGE, Chain 2

AUTHORIZED BAND EDGE Chain 2 HIGH CH
s Agilent 18:00:23 Mar 19, 2015 RL

Merl G.550 076 GHz
Ref 20 dBm Atten 20 dB -31.95 dBm 139|92°t"'grk95

#Peak L

Normal

Delta Pair

{Tracking Ref)
Ref 4

Span Pair
Span Center

Center 5.858 606 GH Span 78 MHz
#Res BH 106 kHz #\UBH 300 kHz Sweep 6.5 ms (2001 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT-OF-BAND EMISSIONS, Chain 2

OUT OF BAND Chain 2 LOW CH
1 Agilent 18:35:59 Mar 19, 2015 RL [ Marker |

Mkr2 3.827 GHz

Ref 20 dBm Atten 20 dB -50.88 dBm || Select Marker
#Peak 1 2z 3 4
Log
gjg/ Normal

Offst

Delta

Delta Pair
{Tracking Ref)
Ref I

Start 30 MHz Stop 40,6800 GHz
#Res BH 100 kHz #UBK 300 kHz Sweep 3.82 5 (2001 pts) Span

Markar Trace H Axiz Amplituda
1 (6] B.746 GHz E.57 dBm
2 (6] 3.827 GHz -5A.88 dEm

Span Pair
Center

OUT OF BAND Chain 2 MID CH
i Agilent 18:37:26 Mar 19, 2015 RL  [Freq/Channell

Mkrl 5.786 GHz

Center Freq
Ref 20 dBm Atten 26 dB 344 dBm || - 5150000 GHz

Log

19 StartFreq
dB/ 3000000009 MHz
Offst

StopFreq
40.0000008 GHz

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz Stop 40,6800 GHz
#Res BH 100 kHz #UBH 300 kHz _ Sween 3.82s (2001 pio) | ggge@%g@fgsﬁi
Marker Trace ¥ Axiz Amplitude :

1 1 £.786 GH= 2.44 dBm

2 &b 3.847 GHz -51.27 dm Signal Track
On Off

|
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT OF BAND Chain 2 HIGH CH
W Agilent 18:46:27 Mar 19, 2815 RL Freg/Channel

Center Freq
Eséai@ dBm Atten 28 dB 208150000 GHz

StartFreq
30.0000000 MHz

StopFreq
40.0009809 GHz

CF Step
99700068 GHz
to Man

#PAvg

Start 3@ MHz Stop 40,000 GHZ
#Res BH 100 kHz #UBH 388 kHz Sweep 3.82 s (2001 pts)
Marker Trace Type ¥ Axiz Amplituda

1 (L Freg 5.826 GHz 2.17 dBm
2 1 Freq 3.887 GH= -5A.26 dBm

Freq Offset
B.A0EEEAEE Hz

Signal Track
Off]

n
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.13. 802.11n HT20 TxBF 3TX MODE IN THE 5.8 GHz BAND
8.13.1. OUTPUT POWER

LIMITS

FCC §15.247

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power is
the highest total transmit power occurring in any mode.

DIRECTIONAL ANTENNA GAIN

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

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

6.21 4.77 10.98
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

RESULTS
Limits
Channel [Frequency | Directional| FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 5745 10.98 N/A 30 36 25.02
Mid 5785 10.98 N/A 30 36 25.02
High 5825 10.98 N/A 30 36 25.02
Results
Channel [Frequency| Chain 0 |Chain1|Chain2| Total |[Power|Margin
Meas Meas Meas Corr'd | Limit
Power Power | Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm) | (dBm)| (dB)
Low 5745 19.05 18.95 18.90 23.74 | 25.02 | -1.28
Mid 5785 19.10 19.07 18.97 23.82 | 25.02 | -1.20
High 5825 19.15 19.05 18.98 23.83 | 25.02 | -1.19

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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.14. 802.11n HT40 1TX MODE IN THE 5.8 GHz BAND

8.14.1. OUTPUT POWER

LIMITS

FCC §15.247

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power is
the highest total transmit power occurring in any mode.

DIRECTIONAL ANTENNA GAIN

This is SISO mode, AG is the highest (worst-case) = 6.21 dBi
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) |(dBm)
Low 5755 6.21 N/A 30 36 29.79
High 5795 6.21 N/A 30 36 29.79
Results
Channel | Frequency | Chain 0 Total | Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 5755 17.66 17.66 29.79 | -12.13
High 5795 19.31 19.31 29.79 | -10.48

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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.14.2. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL HIGH CH

W Agilent 07-57-57 Mar 21, 2015 R T |Freg/Channel

Mkr1 5.789 93 GHz
Rel 20 dBm Atten 20 dB 5.44 dBm Certer Freq
#Peak 5.79500000 GHz
Stait Freq
576500000 GHz
Stop Freq
5.82500000 GHz

CF Step
6.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On

Center 5.795 00 GHz Span 60 MHz ‘
#Res BW 100 kHz #UBW 300 kHz Sweep 5.733 ms (2001 pts)
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REPORT NO: 15U21486-E1A

DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
- Agilent 08:03:11 Mar 21, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 5.724 35 GHz
-25.11 dBm

#Peak

Certer Freq
572500000 GHz

Stop Freq
577500000 GHz

Stait Freq
567500000 GHz

CF Step
10.0000000 MHz
Auto Man

Center 5.725 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 100 MHz
Sweep 9.6 ms (2001 pts)

Freq Cliset
0.00000000 Hz

Signal Track
On Cif

—

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

- Agilent 07:59:42 Mar 21, 2015

R T

Freg/Channel

Rel 20 dBm

Aiien 20 dB

Mkr1 5.854 275 GHz
-37.87 dBm

#Peak

Certer Freq
585000000 GHz
Stait Freq
577500000 GHz
Stop Freq
592500000 GHz

CF Step
15.0000000 MHz
Auto Man

Center 5.850 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 150 MHz
Sweep 14.4 ms (2001 p1s)

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On

—
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

v Agilent 08:06:31 Mar 21, 2015

R T

|FrequhanneI |

Ref 20 dBm

Atten 20 dB

Mkr3 37.882 GHz
-39.50 dBm

#Peak

Certer Freq
20.0150000 GHz

Log
10

dB/

Otist

Stait Freq
30.0000000 MHz

13.5

dB

b}

Stop Freq
40.0000000 GHz

.24.6
dBm

#PAvg

CF Step
3.99700000 GHz
Auto Man

Stant 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 40.000 GHz |

Sweep 3.82 s (2001 pts)

Maiker Tiace
1 1y
i1
T

X Axiz
5.788 GHz
2.827 GHz

37.882 GHz

Amplilude
2.43 dBm
-49.77 dBm
-39.50 dBm

Freq Cliset
0.00000000 Hz

Signal Track
On Cf

OUT OF BAND HIGH CH

- Agilent 08:08:06 Mar 21, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr2 3.867 GHz
-47.99 dBm

#Peak

Certer Freq
20.0150000 GHz

Stait Freq
30.0000000 MHz

Stop Freq
40.0000000 GHz

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 40.000 GHz |
Sweep 3.82 s (2001 pts)

Maiber Tiace
1 m
1y
i1y

X Axiz
5788 GHz
2.8687 GHz

38.002 GHz

Amplilude
5.43 dBm
-47.98 dBm
-37.54 dBm

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On

—
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.15. 802.11n HT40 CDD 2TX MODE IN THE 5.8 GHz BAND
8.15.1. OUTPUT POWER

LIMITS

FCC §15.247

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power is
the highest total transmit power occurring in any mode.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain, 6.21 dBi.
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

RESULTS
Limits
Channel | Frequency | Directional | FCC iC iC Max
Gain Power | Power EIRP | Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) | (dBm) [ (dBm)
Low 5755 6.21 N/A 30 36 29.79
High 5795 6.21 N/A 30 36 29.79
Results
Channel | Frequency | Chain 0 |Chain1| Total Power | Margin
Meas Meas | Corr'd Limit
Power Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm) (dB)
Low 5755 17.11 16.99 20.06 29.79 -9.73
High 5795 19.10 19.35 22.24 29.79 -7.55

Note: the power readings above are 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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.15.2. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL Chain 0 HIGH CH

W Agilent 18:47:21 Mar 20, 2015 R T S|Freg/Channel

Mkr1 5.786 495 GHz

Rel 20 dBm Atten 20 dB 5.50 dBm Certfer Freq
#Peak 5.79500000 GHz
Log

10 Stait Freq
d/ odeblhabolysat oo ot Lld ) §.76000000 GHz
Ofist

13.5

dB Stop Freq
ol | 5.83000000 GHz

-24.5
dBm CF Step

7.00000000 MHz
iPAvg Auto Man

V1 S2 Freq Cliset
53 FC 0.00000000 Hz
AA

a(l): :
FTun Signal Track
Swp On cf

Center 5.795 000 GHz Span 70 MHz ‘
#Res BW 100 kHz #UBW 300 kHz Sweep 6.8 ms (2001 pts)

LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW CH
5 Agilent 19:13:24 Mar 20, 2015 R T S|Freq/Channel

Mkr1 5.723 60 GHz

Rei 20 dBm Atten 20 dB -25.85 dBm Certer Freq
#Peak 572500000 GHz

Stait Freq
5.67500000 GHz
Stop Freq
577500000 GHz

CF Step
10.0000000 MHz
Auto Man

Freq Cifset
0.00000000 Hz

Signal Track
On cif
Center 5.725 00 GHz Span 100 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 9.6 ms (2001 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH CH

¥ Agilent 19:14:52 Mar 20, 2015 R T S|Freg/Channel

Mkr1 5.853 300 GHz

Rei 20 dBm Atten 20 dB -34.90 dBm Certer Freq
#Peak 5.85000000 GHz
Log

10 Stait Freq
dB/ | L hialid 577500000 GHz
Otist

13.5

dB Stop Freq
oI 5.92500000 GHz

-24.5

25 CF Step
N 16.0000000 MHz

#PAvg ¢ Auto Man

V1 52 Freq Cliset

$3 FC L LAY 0.00000000 Hz

AA| '

aff): i

e Signal Track

o On Cif

Center 5.850 000 GHz Span 150 MHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 14.4 ms (2001 pis)

OUT-OF-BAND EMISSIONS, Chain 0

OUT OF BAND Chain 0 LOW CH
- Agllent 19:35:33 Mar 20, 2015 R T S[Freq/Channel
Mkr2 3.827 GHz

Ref 20 dBm Atten 20 dB -49.06 dBm Certer Freq
#Peak 20.0150000 GHz
Log
10 Stait Freq
dB/ 30.0000000 MHz
Offst

13.5
dB Stop Freq
oI - 40.0000000 GHz

245
dBm _—. CF Step

399700000 GHz
#PAvg Auto Man

Start 30 MHz Stop 40.000 GHz Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 3.82 s (2001 pts) 000000000 Hz
faker Tiace X Axiz Amplilude

1 ) 5.788 GHz 285 dBm
2 ] 3.827 GHz -489.08 dBm

Signal Track
On Cif

—
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT OF BAND Chain 0 HIGH CH
- Agilent 19:29:43 Mar 20, 2015 R T S|Freg/Channel

Mkr3 38.161 GHz
Rel 20 dBm Atten 20 dB -38.93 dBm Certer Freq
#Peak 20.0150000 GHz
Log
10 Stait Freq
dB/ 30.0000000 MHz
Ofst

13.5

dB = Stop Freq
oI 2 M 40.0000000 GHz
245 :
dBm  lomsst CF Step

3.99700000 GHz
#PAvg Auto Man

Start 30 MHz Stop 40.000 GHz
#Res BUW 100 kHz #VBW 300 kHz Sweep 3.82 s (2001 pts)
Maiker Tiace TH Amplifude
1 11y 5.788 GHz
1"} 2.887 GH=z
1} 28.181 GHz

Freq Cliset
0.00000000 Hz

Signal Track
oif

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL Chain 1 HIGH CH
e Agilent 18:48:34 Mar 20, 2015 R T S|Freg/Channel

Mkr1 5.791 500 GHz

Ref 20 dBm Atten 20 dB 6.10 dBm Certer Freq
#Peak £.79500000 GHz

Log
10 Stait Freq
dB/ FIEAR Wi A Lnd 5.76000000 GHz
Offst
13.5
dB Stop Freq
oI 5.83000000 GHz

-23.9
dBm CF Step

7.00000000 MHz
#PAvg Auto Man

V1 52 Freq Cliset
53 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Cf

Swp

Center 5.795 000 GHz Span 70 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 6.8 ms (2001 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW CH

@ Agilent 18:54:38 Mar 20, 2015 R T S|Freg/Channel

Mkr1 5.717 650 GHz

Rel 20 dBm Atten 20 dB -24.11 dBm Certer Freq
#Peak 572500000 GHz
Log

Iy Stait Freq
eG4 M S S S NN SN SN D SOV E il 569000000 GHz
Ofist

13.5

d8 Stop Freq
DI 576000000 GHz

1
239 ol
4Bm | 7 UUUUU&E ﬁtHep
#PAvg Auto Man
V1 S2 Freq Cliset
83 FC 0.00000000 Hz

AA

a(l): .
ETun Signal Track
Swp On cif

Center 5.725 000 GHz Span 70 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 6.8 ms (2001 pts)

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 HIGH CH

- Agilent 19:00:66 Mar 20, 2015 R T S|Freg/Channel

Mkr1 5.850 225 GHz

Rel 20 dBm Atten 20 dB -33.43 dBm Cerfer Freq
#Peak 5.85000000 GHz
Log

10 Stait Freq
dBI | L st it Lo 5.77500000 GHz
Ofist

13.5

dB Stop Freq
oI £.92500000 GHz

239
dBm CF Step

15.0000000 MHz
#PAvg Auto Man

V1 S2 Freq Cliset
83 FC . 0.00000000 Hz
AA
a(f): :
FTun Signal Track
On Cif

Swp

Center 5.850 000 GHz Span 150 MHz ‘
#Res BW 100 kHz #JUBW 300 kHz Sweep 14.4 ms (2001 p1s)
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REPORT NO: 15U21486-E1A

FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

OUT-OF-BAND EMISSIONS, Chain 1

OUT OF BAND Chain 1 LOW CH

we o Agilent 19:33:58 Mar 20, 2015

R T S|Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 5.746 GHz
1.97 dBm

#Peak

Certer Freq
20.0150000 GHz

Log

10
dB/

Otist

Stait Freq
30.0000000 MHz

13.5

dB

b}

Stop Freq
40.0000000 GHz

-23.9
dBm

#PAvg

CF Step
3.99700000 GHz
Auto Man

Stant 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 40.000 GHz |
Sweep 3.82 s (2001 pts)

Maiker Tiace
1 1y

2 i

X Axiz
5.748 GHz
27.582 GHz

Amplilude
1.97 dBm
-38.55 dBm

Freq Cliset
0.00000000 Hz

Signal Track
Cf

On

|

OUT OF BAND Chain 1 HIGH CH

- Agilent 19:31:50 Mar 20, 2015

R TS

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr2 38.161 GHz
-39.51 dBm

#Peak

Certer Freq
20.0150000 GHz

Log

10
dB/

Otist

Stait Freq
30.0000000 MHz

13.5

dB

b}

S

Stop Freq
40.0000000 GHz

239
dBm

#PAvg

CF Step
3.99700000 GHz
Auta Man

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 40.000 GHz
Sweep 3.82 s (2001 pis)

MManker Tiace
1 i

2 1)

X Axiz
5.788 GHz
38.181 GHz

Amplifude
2.00 dBm
-39.51 dBm

Freq Cliset
0.00000000 Hz

Signal Track
On i
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REPORT NO: 15U21486-E1A

FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

8.16.

8.

LIMITS

FCC §15.

802.11n HT40 CDD 3TX MODE IN THE 5.8 GHz BAND

16.1.

247 (a) (2)

6 dB BANDWIDTH

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

RESULTS
Channel|Frequency| 6 dB BW | 6 dB BW | 6 dB BW [Minimum
Chain0 | Chain1l | Chain2 Limit
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5755 36.080 36.245 36.300 0.5
High 5795 36.410 36.410 36.410 0.5
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH, Chain 0 LOW CH
i Agilent 15:16:38 Mar 20, 2015 RL |Freq/ChanneI

s Mkrl 36.088 MHz Center Freq

53;@@ dBm Atten 26 dB 269 dB || < Scconone GHz
StartFreq
572750090 GHz
StopFreq
576250000 GHz

CF Step
5.50000008 MHz
Auto Man

Freq Offset
B.08000000 Hz
Signal Track
On Off
Center 5.755 @88 GHz Span 55 MHz ‘
#Res BW 100 kHz #YBK 308 kHz  Sweep 5.267 ms (1001 pts)

6 dB BANDWIDTH, Chain 0 HIGH CH
W Agilent 15:24:35 Mar 20, 2815 RL Freg/Channel

a Mkrl 36.418 MHz Center Freq
Eséai@ dBm Atten 28 dB -0.81 dB € 39500000 Gl
Log

18 StartFreq

dB/ | Lo lhodrbebobdntppiorsbbrben hotlsbebih 5.76750000 GHz
i "

' Stop Freq

5.52250008 GHz

CF Step
G.500060068 MHz
Auto Man

Freq Offset
0.000000008 Hz
Signal Track
On Off]
Center 5.795 808 GH Span 55 MHz ‘
#Res BH 100 kHz #BH 308 kHz  Sweep 5.267 ms (1001 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH, Chain 1 LOW CH
i Agilent 15:18:41 Mar 20, 2015 RL |Freq/ChanneI

s Mkrl 36.245 Mz Center Freq

53;@@ dBm Atten 26 dB =0.72 B Il & Soconnen Ghz
StartFreq
572750090 GHz
StopFreq
576250000 GHz

CF Step
5.50000008 MHz
Auto Man

Freq Offset
B.08000000 Hz
Signal Track
On Off
Center 5.755 @88 GHz Span 55 MHz ‘
#Res BW 100 kHz #YBK 308 kHz  Sweep 5.267 ms (1001 pts)

6 dB BANDWIDTH, Chain 1 HIGH CH
W Agilent 15:23:112 Mar 20, 2815 RL Freg/Channel

NSRS CNE | — Freq
Rer 20 dbm Atten 20 dB =220 B Il & S oconn00 Gz
Log

18 StartFreq

dB/ " 5.76750000 GHz
i |

' StopFreq

5.82250000 GHz

CF Step
G.500060068 MHz
Auto Man

Freq Offset
0.000000008 Hz
Signal Track
On Off]
Center 5.795 808 GH Span 55 MHz ‘
#Res BH 100 kHz #BH 308 kHz  Sweep 5.267 ms (1001 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

6 dB BANDWIDTH, Chain 2

6 dB BANDWIDTH, Chain 2 LOW CH

i Agilent 15:19:56 Mar 20, 2015 RL |Freq/ChanneI

s Mkrl 36.308 MAz Center Freq

53;@@ dBm Atten 26 dB —0.45 dB Il & Soconnn Ghz
StartFreq
572750090 GHz
StopFreq

576250000 GHz

CF Step
5.50000008 MHz
Auto Man

Freq Offset
B.08000000 Hz
Signal Track
On Off
Center 5.755 @88 GHz Span 55 MHz ‘
#Res BW 100 kHz #YBK 308 kHz  Sweep 5.267 ms (1001 pts)

6 dB BANDWIDTH, Chain 2 HIGH CH
W Agilent 15:22:02 Mar 20, 2815 RL Freg/Channel

a Mkrl 36.418 MHz Center Freq
EF?;ai@ dBm Atten 20 dB -B.99 dB & 79500000 GHa
Log

16 StartFreq

dB/ S.76750008 GHz
" |

’ StopFreq

0.52200008 GHz

CF Step
G.500060068 MHz
Auto Man

Freq Offset
0.000000008 Hz
Signal Track
On Off]
Center 5.795 808 GH Span 55 MHz ‘
#Res BH 100 kHz #BH 308 kHz  Sweep 5.267 ms (1001 pts)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.16.2. OUTPUT POWER

LIMITS

FCC §15.247

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power is
the highest total transmit power occurring in any mode.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain, 6.21 dBi.
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) |(dBm)
Low 5755 6.21 N/A 30 36 29.79
High 5795 6.21 N/A 30 36 29.79
Results
Channel | Frequency | Chain 0 |Chain1 | Chain2 | Total |Power | Margin
Meas Meas Meas | Corr'd | Limit
Power Power | Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm) |(dBm) | (dB)
Low 5755 16.54 16.28 16.22 2112 | 29.79 | -8.67
High 5795 19.41 18.89 19.09 2391 | 29.79 | -5.88

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: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

8.16.3.

LIMITS

FCC §15.247

POWER SPECTRAL DENSITY

The transmitter power spectral density conducted from the transmitter to the antenna shall not
be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
This power spectral density shall be determined in accordance with the provisions of Section 5.4
(4), (i.e. the power spectral density shall be determined using the same method as is used to
determine the conducted output power).

RESULTS
| Duty Cycle CF (dB)| 0.09 |Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Chain 0 | Chain 1 | Chain 2 | Total | Limit |Margin
Meas Meas Meas |Corr'd
PSD
(MHz) (dBm) (dBm) (dBm) [(dBm)| (dBm)| (dB)
Low 5755 -8.940 -9.914 -10.684 | -4.93 8.0 -12.93
High 5795 -9.222 | -10.169 | -11.059 | -5.22 8.0 -13.22
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

PSD, Chain 0

PSD, Chain 0 LOW CH

v Agilent 15:50:38 Mar 20, 2015

R T S|Freg/Channel

Ref 20 dBm Atten 20 dB

#Avg
Log

Mkr1 5.750 576 GHz
Certer Freq
575500000 GHz

10
dB/

Otist
13.5
dB

b}

-8.940 dBm
Stait Freq
572750000 GHz

Stop Freq
578250000 GHz

8.0
dBm

CF Step

#PAvg
100

5.50000000 MHz

i

Auto Man

W1 52
53 FS

AA
afl):

Freq Cliset
0.00000000 Hz

FTun
Swp

Signal Track
On Cif

Center 5.755 000 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 55 MHz
Sweep 184.6 ms (3650 pts)

PSD, Chain 0 HIGH CH
@ Agilent 15:53:56 Mar 20, 2015

R T S|Freg/Channel

Rel 20 dBm Atten 20 dB

#Avg
Log

Mkr1 5.799 213 GHz
Certer Freq
579500000 GHz

10
dB/

-9.222 dBm
Stait Freq
576750000 GHz

Stop Freq
582250000 GHz

CF Step
poml|] 2.50000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On

Center 5.795 000 GHz

#Res BW 30 kHz #VBW 91 kHz

Span 35 MHz ‘
Sweep 184.6 ms (3650 pts)
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

PSD, Chain 1

PSD, Chain 1 LOW CH

we o Agilent 15:51:39 Mar 20, 2015

R T S|Freg/Channel

Ref 20 dBm Atten 20 dB

#Avg
Log

Mkr1 5.749 355 GHz
Certer Freq
575500000 GHz

10
dB/

Otist
13.5

-9.914 dBm
Stait Freq
572750000 GHz

dB
b}

Stop Freq
578250000 GHz

8.0
dBm

CF Step

#PAvg
100

550000000 MHz
|| Auta Man

W1 52
53 FS

AA
afl):

Freq Cliset
0.00000000 Hz

FTun
Swp

Signal Track
On Cf

Center 5.755 000 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 55 MHz ‘
Sweep 184.6 ms (3650 pts)

PSD, Chain 1 HIGH CH
@ Agilent 15:54:58 Mar 20, 2015

R T S|Freg/Channel

Rel 20 dBm Atten 20 dB

#Avg
Log

Mkr1 5.800 569 GHz
Certer Freq
579500000 GHz

10
dB/

-10.169 dBm
Stait Freq
576750000 GHz

Stop Freq
582250000 GHz

CF Step

550000000 MHz
|Aute Man

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On

Center 5.795 000 GHz

#Res BW 30 kHz #VBW 91 kHz

Span 35 MHz ‘
Sweep 184.6 ms (3650 pts)
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

PSD, Chain 2

PSD, Chain 2 LOW CH

e Agilent 15:62:44 Mar 20, 2015 R T S|Freg/Channel

Mkt 5.749 370 GHz

Rel 20 dBm Atien 20 dB 10684 dBm || _Certer Freq
4hvg 5 75500000 GHz
Log

10 Stait Freq
dB/ 572750000 GHz
Offst

135

dB ' 1 Stop Freq
o1 5 78250000 GHz

8.0
dBm CF Step

550000000 MHz
#PAvg Auto Man
100

W1 52 Freq Cliset
53 FS 0.00000000 Hz
AA

afl): :
FTun Signal Track
On Cif

Swp

Center 5.755 000 GHz
#Res BW 30 kHz

Span 55 MHz
Sweep 184.6 ms (3650 pts)

#VBW 91 kHz

PSD, Chain 2 HIGH CH
- Agilent 15:55:59 Mar 20, 2015 R T S|Freg/Channel

Mkr1 5.789 370 GHz
Rel 20 dBm Atten 20 dB -11.059 dBm Certer Freq
HAv 579500000 GHz
g

Log

10 Start Freq

dg/ §.76750000 GHz

Stop Freq

582250000 GHz

CF Step
550000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On

Span 35 MHz ‘
Sweep 184.6 ms (3650 pts)

Center 5.795 000 GHz
#Res BW 30 kHz

#VBW 91 kHz
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.16.4. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

Page 182 of 339

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: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

RESULTS

IN BAND REFERENCE LEVEL, Chai

no0

REFERENCE LEVEL Chain 0 HIGH CH

v Agilent 21:02:04 May 13, 2015

R T

Display

Rel 20 dBm Atten 20 dB

Mkr1 5.799 15 GHz
5.49 dBm

#Peak

‘ Full Screen

Display Line
-24 51 dBm

On Cif

LimitsH

Swp

Center 5.795 00 GHz
#Res BW 100 kHz

VBW 300 kHz

Span 100 MHz
Sweep 9.6 ms (2001 pts)

Active Fcin
Position 4
Bottom

‘ Title ¥

‘ Preferences *+
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW CH

@ Agilent 21:55:00 May 13, 2015 R T |Freg/Channel
Mkr2 5.719 975 GHz Cerler E
erter Freq
Rei 20 dBm Atten 20 dB -26.66 dBm
#Peak | 572500000 GHz
Log | |
10 a2y ol s A Stait Freq
dB/ 565000000 GHz
Ofist =
1.1 <
dB ¥ i Stop Freq
ol f 5.80000000 GHz
15 |k
dBm CF Step
15.0000000 MHz
#PAvg Auto Man
Center 5.725 000 GHz Span 150 MHz F Cifset
#Res BW 100 kHz VBW 300 kHz _ Sweep 14.4ms (2001 pts) [ nur[;an%nun SHEZ
Maiker Tiace Type K Aniz Amplitude i
1 1) Fieg 5.725 000 GHz -32.18 dBm
2 ) Fieg §5.718 875 GHz -26.68 dBm Slgnal Tfack
On Cf

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH CH
- Agilent 21:26:12 May 13, 2015 R T [Freq/Channel |

Mkr2 5.851 425 GHz Certer F
Rel 20 dBm Atten 20 dB -33.73 dBm erter Freq
#Peak | £.85000000 GHz
Log

0 Stait Freg
dB/ 577500000 GHz
Ofist
11.1 =

dB Stop Freq
ol otk 5.92500000 GHz

-24.5 ;

dBm CF Step
15.0000000 MHz
#PAvg Auta

Center 5.850 000 GHz Span 150 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 14.4 ms (2001 p1s)

Maiker Tiace X Aniz Amplilude
1 1) 5.850 000 GHz -25.88 dBm
2 1) 5.8BE1 425 GHz -32.732 dBm

Freq Cliset
0.00000000 Hz

Signal Track
oif

On
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

OUT-OF-BAND EMISSIONS, Chain 0

OUT OF BAND Chain 0 LOW CH
- Agilent 22:06:17 May 13, 2015 R T |Freg/Channel

Mkr2 3.827 GHz

Certer Freqg
Rel 20 dB Atten 20 dB 4835 dB
APeak [— = Ml 20 0150000 GHz

Log
10 Stait Freq
dB/ 30.0000000 MHz
Ofist

1.1
dB Stop Freq
i 40.0000000 GHz
b]] 4
|

-24.5

dBm e CF Step

399700000 GHz
#PAvg Auto Man

Start 30 MHz Stop 40.000 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 3.82 s (2001 pts)

Maiker Tiace K Aniz Amplitude
1 1) £.788 GHz 1.54 dBm
2 ) 2827 GH=z -49.35 dBm

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Cn

|

OUT OF BAND Chain 0 HIGH CH
- Agilent 21:28:48 May 13, 2015 R T |Freg/Channel

Mki3 17.377 GHz Certer F
Ref 20 dBm Atten 20 dB -47.35 dBm erter Freq
#Peak 20.0150000 GHz
Log
10 Stait Freq
dB/ 30.0000000 MHz
Ofst
1.1
dB Stop Freq
ol 40.0000000 GHz
245 : -
dBm : CF Step
3.99700000 GHz
APAvg Auto Man
Start 30 MHz )
#Res BW 100 kHz

VBW 300 kHz

Maiker Tiace
1y
1)
1)

A iz
5788 GH=z
2.887 GHz

17.377 GHz

Stop 40.000 GHz
Swee 3825:2001 1s) Freq Cifset
p - L 0.00000000 Hz
Amglilude

8.28 dBm
-48.02 dBm
-47.35 dBm

Signal Track
On Cif

|
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

IN BAND REFERENCE LEVEL, Chain 1

REFERENCE LEVEL Chain 1 HIGH CH

- Agilent 21:07:22 May 13, 2015 R T |Freg/Channel

Mkr1 5.799 35 GHz Cerler E

erter Freq
Rei 20 dBm Atten 20 dB 4.90 dBm
#Peak 579500000 GHz
Log
10 Stait Freq
day Ll hihbbinl bbbl bhi 5.74500000 GHz
Ofist
1.1
dB Stop Freq
| | 5.84500000 GHz

Lo

251

B CF Step
4l 10.0000000 MHz

#PAvg Auto Man

V1 S§2 Freq Cliset

$3 FC 0.00000000 Hz

AA

aff): ;

FTon S|gnaITrack_

Swp On Cf

Center 5.795 00 GHz Span 100 MHz ‘
#Res BW 100 kHz VBW 300 kHz Sweep 9.6 ms (2001 pts)
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW CH

@ Agilent 21:52:56 May 13, 2015 R T |Freg/Channel
Mkr2 5.724 325 GHz Certer F
erter Freq

Rel 20 dBm Atten 20 dB -25.47 dBm

#Peak 572500000 GHz

Log

10 i g Lo b gL — Stait Freq

dB/ 565000000 GHz

Ofist =

11.1 J

dB Stop Freq

ol 580000000 GHz

ET Y Qi e TR

dBm CF Step
15.0000000 MHz

#PAvg Auto Man

Center 5.725 000 GHz Span 150 MHz F Cifset

#Res BW 100 kHz VBW 300 kHz _ Sweep 14.4ms (2001 pts) [ nur[;an%nun SHEZ

Maiker Tiace Type K Aniz Amplitude i
1 1) Fieg 5.725 000 GHz -28.38 dBm
2 11 Fieq 5.724 325 GH=z -25.47 dBm

Signal Track
On Cf

|

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 HIGH CH

e Agilent 21:24:11 May 13, 2015

R T |FrequhanneI |

Rel 20 dBm

Atten 20 dB

Mkr2 5.852 100 GHz

32.98 dBm Certer Freq

#Peak | |

5.85000000 GHz

Log | |
10

dB/

Stait Freq

Otist

5.77500000 GHz

11.1

dB

Stop Freq
5.92500000 GHz

DI

-25.1

CF Step

dBm
#PAvg

15.0000000 MHz

Auta

Center 5.850 000 GHz
#Res BW 100 kHz

VBW 300 kHz

Span 150 MHz

Sweep 14.4 ms (2001 pts) Freq Ciiset

0.00000000 Hz

Maher Tiace
1 1)

2 1

X Axiz
5.850 000 GHz
5.8E2 100 GHz

Amplilude
-34.91 dBm
-32.88 dBm

Signal Track
oif

On

Page 187 of 339

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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT-OF-BAND EMISSIONS, Chain 1

OUT OF BAND Chain 1 LOW CH
we Agilent 22:03:44 May 13, 2015 R T [Freg/Channel

Mkr2 4.786 GHz

Certer Freq
Rel 20 dBm Atten 20 dB -47.67 dBm
#Peak | 20.0150000 GHz

Stait Freq
30.0000000 MHz

Stop Freq
40.0000000 GHz

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz i Stop 40.000 GHz = Offset
#Res BW 100 kHz VBW 300 kHz Sweep 3.82 5 (2001 pts) 0 00’50%000 Sflz
Maiker Tiace X Az Amplilude i
1 11 £.748 GHz 5.08 dBm
2 1) 4.788 GHz -47 .67 dBm Slgnal Tfack
On Cif

#PAvg

OUT OF BAND Chain 1 HIGH CH
we Agilent 21:31:25 May 13, 2015 R T |Freg/Channel

Mkr3 17.397 GHz

Certer Freq
Ref 20 dB Aten 20 dB 4562 dB
APoak [— & ™ 1l 200150000 GHz

Stait Freq
30.0000000 MHz

Stop Freq
40.0000000 GHz

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz i Stop 40.000 GHz Freq Olfset
#Res BW 100 kHz VBW 300 kHz Sweep 1.82 s (2001 pts) 000000000 Hz
Maiker Tiace X Az Amplilude

1) £.788 GH=z 4.08 dBm
)] 4.826 GHz
1) 17.397 GHz -45.62 dBm

Signal Track
On Cif

—
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

IN BAND REFERENCE LEVEL, Chain 2

REFERENCE LEVEL Chain 2 HIGH CH

@ Agilent 21:17:17 May 13, 2015 R T |Freg/Channel

Mkr1 5.812 40 GHz Certer F

erter Freq
Rel 20 dBm Atten 20 dB 4.46 dBm
#Peak 579500000 GHz
Log
10 Stait Freq
day il Lot L L 1 5.74500000 GHz
Ofist
1.1
dB Stop Freq
ol I 584500000 GHz

Lo H

255

dBm CF Step
— “4—| 10.0000000 MHz

#PAvg Auto Man

V1 52 Freq Cifset

S3 FC 0.00000000 Hz

AA

a(i): .

ETun S|gnaITrack_

Swp On Cif

Center 5.795 00 GHz Span 100 MHz ‘
#Res BW 100 kHz VBW 300 kHz Sweep 9.6 ms (2001 pts)
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

LOW CHANNEL BANDEDGE, Chain 2

AUTHORIZED BAND EDGE Chain 2 LOW CH
we Agilent 21:56:36 May 13, 2015 R T [Freg/Channel

Mkr2 5.724 250 GHz
-26.10 dBm

Certer Freq

Rel 20 dBm Atten 20 dB

#Peak | 572500000 GHz

Stait Freq
565000000 GHz

Stop Freq
5.80000000 GHz

CF Step
15.0000000 MHz
ut

#PAvg Auto Man

Center 5.725 000 GHz Span 150 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 14.4 ms (2001 p1s)

Maiker Tiace X Az Amplilude
1 §.725 000 GHz -33.87 dBm
5724 250 GHz -268.10 dBm

0
Freq Cliset
0.00000000 Hz

Signal Track
On Cf

2 1)

HIGH CHANNEL BANDEDGE, Chain 2

AUTHORIZED BAND EDGE Chain 2 HIGH CH
- Agilent 21:19:09 May 13, 2015 R T |Freg/Channel

Mkr2 5.854 275 GHz
-34.66 dBm

Certer Freq

Rel 20 dBm 5.85000000 GHz

#Peak |
Log |
10 et Stait Freq
dB/ 577500000 GHz
Offst

1.1 1= :
dB : Stop Freq
o1 Bl 592500000 GHz

-23.5
dBm CF Step

15.0000000 MHz

Atten 20 dB

#PAvg Auto Man

Center 5.850 000 GHz

#Res BW 100 kHz

VBW 300 kHz

Maiber Tiace
1 1)

2 1

X Axiz
5.850 000 GHz
5.854 275 GHz

Span 150 MH
Swee 144m5p|2301 1s) “[| Freqciiset
= P 0.00000000 Hz
Amplilude

-38.43 dBm
-34.66 dBm

Signal Track
On Cif

—
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

OUT-OF-BAND EMISSIONS, Chain 2

OUT OF BAND Chain 2 LOW CH
we Agilent 22:00:56 May 13, 2015 R T [Freg/Channel

Mkr2 4.786 GHz

Certer Freq
Rel 20 dBm Atten 20 dB -50.53 dBm
#Peak | 20.0150000 GHz

Stait Freq
30.0000000 MHz

Stop Freq
40.0000000 GHz

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz i Stop 40.000 GHz = Offset
#Res BW 100 kHz VBW 300 kHz Sweep 3.82 5 (2001 pts) 0 00’50%000 Sflz
Maiker Tiace X Az Amplilude i
1 11 £.748 GHz 3.51 dBm
2 1) 4.788 GHz -50.53 dBm Slgnal Tfack
On Cif

#PAvg

OUT OF BAND Chain 2 HIGH CH
we Agilent 21:34:07 May 13, 2015 R T |Freg/Channel

Mkr3 17.377 GHz

Certer Freq
Ref 20 dB Aten 20 dB 4938 dB
APoak [— & ™ 1l 200150000 GHz

Stait Freq
30.0000000 MHz

Stop Freq
40.0000000 GHz

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz Stop 40.000 GHz Freq Ciset
#Res BW 100 kHz VBW 300 kHz Sweep 1.82 s (2001 pts) 000000000 Hz
Maiker Tiace X Az Amplilude

1) £.808 GHz 4.20 dBm
)] £.308 GHz -51.58 dBm
1) 17.377 GHz -45.38 dBm

Signal Track
On Cif

—
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.17. 802.11n HT40 TxBF 3TX MODE IN THE 5.8 GHz BAND
8.17.1. OUTPUT POWER

LIMITS

IC RSS-210 A8.4

For systems using digital modulation in the 2400-2483.5 MHz, and 5725-5850 MHz bands: 1
Watt, based on the use of antennas with directional gains that do not exceed 6 dBi. If
transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced by the amount in dB that the directional
gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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)

6.21 4.77 10.98
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) |(dBm)
Low 5755 10.98 N/A 30 36 25.02
High 5795 10.98 N/A 30 36 25.02
Results
Channel | Frequency | Chain 0 |Chain1 | Chain2 | Total |Power | Margin
Meas Meas Meas | Corr'd | Limit
Power Power | Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm) |(dBm) | (dB)
Low 5755 16.54 16.28 16.22 2112 | 25.02 | -3.90
High 5795 19.41 18.89 19.09 2391 | 25.02 | -1.11

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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.18. 802.11ac VHT80 1TX MODE IN THE 5.8 GHz BAND

8.18.1. OUTPUT POWER

LIMITS

FCC §15.247

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power is
the highest total transmit power occurring in any mode.

DIRECTIONAL ANTENNA GAIN

This is SISO mode, AG is the highest (worst-case) = 6.21 dBi.
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP [Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) |(dBm)
Mid 5775 6.21 N/A 30 36 29.79
Results
Channel | Frequency | Chain 0 Total | Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Mid 5775 18.36 18.36 29.79 -11.43

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

taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.18.2. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
- Agilent 08:46:30 Mar 21, 2015 R T Marker

Mkr1 5.766 225 GHz

Rel 20 dBm Atten 20 dB 3.26 dBm || Select Marker
#Peak 1 2 3 4

Naormal

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

Swp

Center 5.775 000 GHz Span 150 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 14.4 ms (2001 pts)

MID CHANNEL LOWER BANDEDGE

AUTHORIZED BAND EDGE MID CH

HE Agilent 08:51:56 Mar 21, 2015 R T [FregChannel
Mkr1 5.719 0 GHz

Rel 20 dBm Atten 20 dB -27.12 dBm Certer Freq

#Peak £.72500000 GHz

Log

" Stait Freq
a8/ by 5.62500000 GHz
Ofist
13.5
dB Stop Freq
5.§2500000 GHz
DI
-26.7
dBm 2 CF Step
| 20.0000000 MHz
e Auto Man

V1 52

Freq Cliset
S3 FCll 0.00000000 Hz
AA

aff): :
FTun Signal Track
On cf

Swp

Center 5.725 0 GHz Span 200 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 19.2 ms (2001 pts)
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

MID CHANNEL HIGHER BANDEDGE

AUTHORIZED BAND EDGE MID CH

- Agilent 08:54:31 Mar 21, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 5.852 750 GHz
-30.31 dBm

#Peak

Certer Freq
5.85000000 GHz
Stait Freq
572500000 GHz
Stop Freq
597500000 GHz

CF Step
250000000 MHz
Auto Man

Center 5.850 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 250 MHz
Sweep 24 ms (2001 pts)

Freq Cliset
0.00000000 Hz

Signal Track
On Cif

—

OUT-OF-BAND EMISSIONS

OUT OF BAND MID CH

- Agilent 08:58:36 Mar 21, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr2 3.847 GHz
-49.83 dBm

#Peak

Certer Freq
20.0150000 GHz

Log
10

dB/

Otist

Stait Freq
30.0000000 MHz

13.5

dB

b}

Stop Freq
40.0000000 GHz

-26.7
dBm

#PAvg

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 40.000 GHz |
Sweep 3.82 s (2001 pts)

Manber Tiace
1 1)

2 )

X Axiz
5.768 GHz
2.847 GHz

Amplilude
-2.28 dBm
-48.82 dBEm

Freq Cliset
0.00000000 Hz

Signal Track
Cif

—

On
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REPORT NO: 15U21486-E1A

FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

8.19.

8.

LIMITS

FCC §15.

802.11ac VHT80 CDD 3TX MODE IN THE 5.8 GHz BAND

19.1.

247 (a) (2)

6 dB BANDWIDTH

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

RESULTS
Channel|Frequency| 6 dBBW | 6dB BW | 6 dB BW |Minimum
Chain 0 | Chain1 | Chain2 Limit
(MHz) (MHz) (MHz) (MHz) (MHz)
Mid 5775 76.08 76.32 75.96 0.5
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH, Chain 0 MID CH

4 Agilent 09:48:09 Mar 21, 2015 R T

Freg/Channel

4 Mki1 7608 MHz
Rel 20 dBm Atten 20 dB 0.83 dB Certer Freq
#P eak 577500000 GHz

Stant Freg
571500000 GHz

Stop Freq
583500000 GHz

CF Step
12.0000000 MHz
Auta Man

Center 5.775 00 GHz Span 120 MHz

#Res BW 100 kHz #VBW 300 kHz  Sweep 11.53 ms (1001 pts) o EJ[?U%UCUHSHE;
Maker Tiace )

X oAz Amplifude
i) 5.737 44 GHz -2.7€ dBm

11 76.08 MHz -0.82 dB

Signal Track
On Cf

[Coryright 20002011 Agilent Technologies 1]

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH, Chain 1 MID CH

i Agilent 09:50:13 Mar 21, 2015 R T

Freg/Channel

4 Mki1 76 32 MHz
Rel 20 dBm Atten 20 dB 1.34 dB Certer Freq
#P eak 577500000 GHz

Stait Freq
571500000 GHz

Stop Freq
583500000 GHz

CF Step
12.0000000 MHz

Center 5.775 00 GHz Span 120 MHz Freq Cffset
#Res BUWW 100 kHz #YBW 300 kHz Sweep 11.53 ms (1001 pts) 0.00000000 Hz
Maker Tiace X oAz Ampliude

1R M 5737 32 GHz -5.68 dBm
14 1

76.32 MHz 1.24 dB

On

Signal Track
cif
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

6 dB BANDWIDTH, Chain 2

6 dB BANDWIDTH, Chain 2 MID CH

v Agilent 09:51:23 Mar 21, 2015

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkr1 75.96 MHz
-0.30 dB

#Peak

Certer Freq
577500000 GHz

Log
10

dB/

Otist

Stait Freq
571500000 GHz

13.5

dB

b}

Stop Freq
5.83500000 GHz

5.2
dBm

#PAvg

Auto

CF Step
12.0000000 MHz

Man

Center 5.775 00 GHz
#Res BW 100 kHz

Span 120 MHz

#VBW 300 kHz Sweep 11.53 ms (1001 pts)

Maiker Tiace
1R 1y

14 i

X Axiz
5.737 80 GHz
TE5.9€ MHz

Amplilude
-8.17 dBm
-0.20 dB

On

Freq Cliset
0.00000000 Hz

Signal Track
Cf
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.19.2. OUTPUT POWER

LIMITS

FCC §15.247

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power is
the highest total transmit power occurring in any mode.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain, 6.21 dBi.
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) |(dBm)
Mid 5775 6.21 N/A 30 36 29.79
Results
Channel | Frequency | Chain0 |Chain1| Chain2 | Total |Power | Margin
Meas Meas Meas Corr'd | Limit
Power Power | Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm) |(dBm) | (dB)
Mid 5775 16.05 16.53 16.51 21.14 | 29.79 | -8.65

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: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

8.19.3.

LIMITS

FCC §15.247

POWER SPECTRAL DENSITY

The transmitter power spectral density conducted from the transmitter to the antenna shall not
be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
This power spectral density shall be determined in accordance with the provisions of Section 5.4
(4), (i.e. the power spectral density shall be determined using the same method as is used to
determine the conducted output power).

RESULTS
| Duty Cycle CF (dB)| 0.18 |Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Chain 0 | Chain 1 | Chain 2 | Total | Limit |Margin
Meas Meas Meas |Corr'd
PSD
(MHz) | (dBm) | (dBm) | (dBm) |(dBm)|(dBm)| (dB)
Mid 5775 -12.843 | -14.031 | -12.122 | -7.98 8.0 -15.98
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

PSD, Chain 0

PSD, Chain 0 MID CH
e Agilent 10:24:33 Mar 21, 2015 R T S|FregChannel

Mkr1 5.744 304 GHz

Rel 20 dBm Atten 20 dB -12.843 dBm Certer Freq
#Avg 577500000 GHz

Start Freq
571500000 GHz
Stop Freq
583500000 GHz

CF Step

12.0000000 MHz
Autg Man

|
Freq Clfset
0.00000000 Hz

Signal Track
On cif

Center 5.775 000 GHz Span 120 MHz ‘
#Res BW 30 kHz #VBW 100 kHz Sweep 400.4 ms (8150 pis)

PSD, Chain 1

PSD, Chain 1 MID CH
- Agilent 10:23:06 Mar 21, 2015 R T S|Freg/Channel

Mkr1 5.760 547 GHz
Rel 20 dBm Atten 20 dB -14.031 dBm Certer Freq
#Avg 577500000 GHz
Log

10 Start Freq
dB/f 571500000 GHz
Ofist
135
dB Stop Freq
ol 5.83500000 GHz

8.0
dBm CF Step

12.0000000 MHz
#PAvg Auto Man
100

W1 2y .

Freq Cifset

53 FS 0.00000000 Hz
AA

a(t): .
FTun Signal Track
c:if

Swp On Cif

Center 5.775 000 GHz Span 120 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 400.4 ms (8150 pis)
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

PSD, Chain 2

PSD, Chain 2 MID CH

@ Agilent 10:25:54 Mar 21, 2015 R T S|Freg/Channel

Mkr1 5.750 533 GHz

Rel 20 dBm Atten 20 dB 12.122 dBm Certer Freq
£ 77500000 GHz

#Avg
Stait Freq
§.71500000 GHz
Stop Freq
£.83500000 GHz

CF Step
12.0000000 MHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
On oif

Center 5.775 000 GHz Span 120 MHz ‘
#Res BW 30 kHz #VBW 100 kHz Sweep 400.4 ms (8150 p1s)

Page 206 of 339
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: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.19.4. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

RESULTS

IN BAND REFRENCE LEVEL, Chain 0

REFERENCE LEVEL Chain 0 MID CH

e Agilent 09:17:06 Mar 21, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 5.770 425 GHz
3.26 dBm

#Peak

Certer Freqg
577500000 GHz

Log
10

dB/

Ofist

Start Freq
5.70000000 GHz

13.5

dB

DI

Stop Freq
585000000 GHz

-26.7
dBm

#PAvg

CF Step
150000000 MHz
Auto

Center 5.775 000 GHz
#Res BW 100 kHz

#UBW 300 kHz

Span 150 MHz
Sweep 14.4 ms (2001 pts)

Maiker Tiace
1 11

X Axiz
5.770 425 GHz

Ampliude
2.28 dBm

Freq Cifset
0.00000000 Hz

Signal Track
On cif

MID CHANNEL LOWER BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 MID CH

- Agilent 09:39:33 Mar 21, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 5.719 2 GHz
-31.42 dBm

#Peak

Certer Freqg
572500000 GHz

Stait Freq
562500000 GHz

dB

DI

Stop Freq
582500000 GHz

-26.7
dBm

#PAvg

CF Step
20.0000000 MHz
Auto

Center 5.725 0 GHz
#Res BW 100 kHz

#UBW 300 kHz

Span 200 MHz
Sweep 19.2 ms (2001 pts)

Maiker Tiace
1 11

X Axiz
5.718 2 GHz

Amplilude
-21.42 dBm

Freq Cifset
0.00000000 Hz

Signal Track
cif

On
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

MID CHANNEL HIGHER BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 MID CH
e Agilent 09:40:42 Mar 21, 2015 R T [FregChannel |

Mkr1 5.851 125 GHz
Rei 20 dBm Atten 20 dB .33.27 dBm Certer Freq
#Peak 5.85000000 GHz

Start Freq
572500000 GHz

Stop Freq
597500000 GHz

-26.7 :
dBm 1 CF Step

4PAvg 25.0000000 MHz

Center 5.850 000 GHz Span 250 MHz

4Res BW 100 kHz #UBW 300 kHz Sweep 24 ms (2001 pts) | EU’[?U%UCUHSHE;

Maiker Tiace X Azis Amplilude

1 11 5.851 125 GHz -22.37 dBm

Signal Track

OUT-OF-BAND EMISSIONS, Chain 0

OUT OF BAND Chain 0 MID CH

- Agilent 09:37:39 Mar 21, 2015 R T

Mki3 3.847 GHz
Rel 20 dBm Atten 20 dB .48.74 dBm Certer Freq
#Peak 20.0150000 GHz

Freg/Channel

Start Freq
30.0000000 MHz

Stop Freq
400000000 GHz

CF Step
3.99700000 GHz

Start 30 MHz Stop 40.000 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 3.82 s (2001 pts) 0 Eﬂ'[?n%n%gf;

Maker Tiace X oAz Amplilude
1 i1} 5.748 GH=z -4.88 dBm
i) 38.741 GHz -40.18 dBm ;
i) 2.847 GHz -48.74 dBm Slgnal Track

On i1
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REPORT NO: 15U21486-E1A

FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

IN BAND REFRENCE LEVEL, Chain 1

REFERENCE LEVEL Chain 1 MID CH

- Agilent 09-18:30 Mar 21, 2015

R T |Freg/Channel

Mkr1 5.770 575 GHz
Certer Freq

Rel 20 dBm Atten 20 dB 1.25 dBm

iPeak 577500000 GHz
1

Log >

10 - Stait Freq

dB/ 5.70000000 GHz

Ofist

13.5 [

dB Stop Freq

DI 5.85000000 GHz

287

dBm CF Step

15.0000000 MHz

#PAvg Auto Man

Center 5.775 000 GHz Span 150 MHz F Cifset

#Res BW 100 kHz #VBW 300 kitz___Sweep 14.4ms 2001 pts) || nur[;an%nun SHEZ

Maiker Tisce Type T Amplilude )
1 11} Fieg §.770 578 GHz 1.25 dBm

Signal Track
On Cf

|

MID CHANNEL LOWER BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 MID CH

- Agilent 09:32:33 Mar 21, 2015

R T |Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 5.722 0 GHz
99.96 dBm Certer Freq

#Peak

5.72500000 GHz

Log

10
dB/

Stait Freq
562500000 GHz

Otist

13.5

dB

Stop Freq

Dl
-28.7
dBm

5.82500000 GHz

CF Step

#PAvg

20.0000000 MHz

Auto Man

Center 5.725
#Res BW 100

0 GHz
kHz

#VBW 300 kHz

Maiker
1

Tiace
1y

X Axiz
57220 GHz

Span 200 MHz
Sweep 19.2 mspl2001 1s) Freq Cifset
g P 0.00000000 Hz
Amplijude

-29.98 dBm

Signal Track
Cif

On

|
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

MID CHANNEL HIGHER BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 MID CH

- Agilent 09:34:22 Mar 21, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 5.852 375 GHz
-32.60 dBm

#Peak

Certer Freq
585000000 GHz

Stait Freq
572500000 GHz

Stop Freq
597500000 GHz

CF Step
250000000 MHz
Auto Man

Start 5.725 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 5.975 000 GHz
Sweep 24 ms (2001 pis)

Maiker Tiace
1 1)

X Axiz
5.852 375 GHz

Amplilude
-32.80 dBm

Freq Cliset
0.00000000 Hz

Signal Track
On Cif

—

OUT-OF-BAND EMISSIONS, Chain 1

OUT OF BAND Chain 1 MID CH

- Agilent 09:35:36 Mar 21, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr2 37.282 GHz
-38.55 dBm

#Peak

Certer Freqg
20.0150000 GHz

Stait Freq
30.0000000 MHz

dB

h]]
-28.7

Stop Freq
40.0000000 GHz

dBm

#PAvg

CF Step
3.99700000 GHz

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 40.000 GHz
Sweep 3.82 s (2001 pts)

Maiker Tiace
1 i

2 i

X Axiz
5.748 GHz
37.282 GHz

Amplilude
-2.88 dBm
-38.55 dBm

Freq Cifset
0.00000000 Hz

Signal Track
On 1
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REPORT NO: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

IN BAND REFRENCE LEVEL, Chain 2

REFERENCE LEVEL Chain 2 MID CH

w- Agilent 09:19:21 Mar 21, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 5.790 600 GHz
0.19 dBm

#Peak

Certer Freqg
577500000 GHz

Stait Freq
570000000 GHz

dB

DI

Stop Freq
585000000 GHz

-29.8

dBm
#PAvg

CF Step
150000000 MHz
Auto Man

Center 5.775 000 GHz
#Res BW 100 kHz

Span 150 MHz

#VBW 300 kHz Sweep 14.4 ms (2001 pts)

Maiker Tiace
1 i

X Axiz
£.790 €00 GHz

Amplilude
0.18 dBm

Freq Cifset
0.00000000 Hz

Signal Track
Cif

On

MID CHANNEL LOWER BANDEDGE, Chain 2

AUTHORIZED BAND EDGE Chain 2 MID CH

- Agilent 09:24:44 Mar 21, 2015

R T

|FrequhanneI |

Rel 20 dBm

Atten 20 dB

Mkr1 5.720 1 GHz
-29.89 dBm

#Peak

Certer Freq
572500000 GHz

Stait Freq
562500000 GHz

Stop Freq
582500000 GHz

dBm

#PAvg

CF Step
20.0000000 MHz
Auta

Center 5.725 0 GHz
#Res BW 100 kHz

Span 200 MHz

#VBW 300 kHz Sweep 19.2 ms (2001 pts)

Manber Tiace
1 i

X Axiz
5.720 1 GHz

Amplilude
-28.88 dEm

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On
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REPORT NO: 15U21486-E1A

FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

MID CHANNEL HIGHER BANDEDGE, Chain 2

AUTHORIZED BAND EDGE Chain 2 MID CH

- Agilent 09:27:53 Mar 21, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 5.852 250 GHz
-34.50 dBm

Certer Freqg

#Peak

5.85000000 GHz

Log
10

dB/

Stant Freg
572500000 GHz

Stop Freq
597500000 GHz

-29.8
dBm

CF Step

#PAvg

25.0000000 MHz

Auto Man

Center 5.850 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 250 MHz
Sweep 24 ms (2001 pts)

Freq Cliset
0.00000000 Hz

MManker Tiace
1 11

X Axiz
5.852 280 GHz

Amplitude
-24.50 dBm

Signal Track
On Cif

I:|

OUT-OF-BAND EMISSIONS, Chain 2

OUT OF BAND Chain 2 MID CH
- Agilent 09:29:33 Mar 21, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr2 37.862 GHz
-39.05 dBm

Certer Freq

#Peak

20.0150000 GHz

Log

10
dB/

Stait Freq
30.0000000 MHz

Otist

13.5
dB

=

L%

b}

Stop Freq
il| 40.0000000 GHz

.29.8
dBm

CF Step

#PAvg

3.99700000 GHz

Auto Man

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 40.000 GHz
Sweep 3.82 5 (2001 pts)

Tiace
1y
1y

Manber

X Axiz
5788 GHz
37.862 GHz

Amplilude
-5.87 dBm
-38.05 dBm

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On

—
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

8.20. 802.11ac VHT80 TxBF 3TX MODE IN THE 5.8 GHz BAND
8.20.1. OUTPUT POWER

LIMITS

FCC §15.247
For systems employing digital modulation techniques operating in the bands 902-928 MHz,

2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W. Except as provided in Section A8.4 (5), the e.i.r.p. shall not exceed 4 W.

DIRECTIONAL ANTENNA GAIN

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

Antenna | 10 * Log (3 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)
6.21 4.77 10.98
RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Mid 5775 10.98 N/A 30 36 25.02
Results
Channel | Frequency | Chain0 |Chain1| Chain2 | Total [Power | Margin
Meas Meas Meas Corr'd | Limit
Power Power | Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm) |(dBm) | (dB)
Mid 5775 16.05 16.53 16.51 21.14 | 25.02 | -3.88

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: 15U21486-E1A
FCC: QDS-BRCM1088

DATE: AUGUST 24, 2015

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

9.2. TX ABOVE 1 GHz 802.11b 3Tx MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (CHANNEL 1)

CHANNEL1 RESTRICTED, VERT

Trace Markers

Marker Frequency Meter Det AFT136 Bypass Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dBuv/m) (dBuv/m)
1 *2.39 19.82 PK 32 5.7 57.52 - - 74 -16.48 39 238 \
2 *2.389 28.91 PK 32 5.7 66.61 - - 74 -7.39 39 238 \
3 *2.39 11.2 RMS 32 5.7 48.9 54 -5.1 - - 39 238 \
4 *2.387 12.82 RMS 32 5.7 50.52 54 -3.48 - - 39 238 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U21486-E1A DATE: AUGUST 24, 2015
FCC: QDS-BRCM1088

AUTHORIZED BANDEDGE (CHANNEL 11)

CHANNEL 11 BANDEDGE, VERT

Trace Markers

Marker Frequency Meter Det AFT136 Bypass Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dBuv/m) (dBuv/m)
1 *2.484 20.6 PK 321 5.9 58.6 - - 74 -15.4 31 185 \
2 *2.484 28.67 PK 321 5.9 66.67 - - 74 -7.33 31 185 \
3 *2.484 12.71 RMS 321 5.9 50.71 54 -3.29 - - 31 185 \
4 *2.484 12.87 RMS 321 5.9 50.87 54 -3.13 - - 31 185 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

PK - Peak detector
RMS - RMS detection
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AUTHORIZED BANDEDGE (CHANNEL 12)

CHANNEL 12 BANDEDGE, VERT

Trace Markers

Marker Frequency Meter Det AFT136 Bypass Corrected Average Margin Peak Limit PK Margin Azimuth Height

Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)

1 *2.484 24.46 PK 32.1 5.9 62.46 - - 74 -11.54 242 106 v
2 *2.484 28.18 PK 32.1 5.9 66.18 - - 74 -7.82 242 106 v
3 *2.484 14.51 RMS 32.1 5.9 52.51 54 -1.49 - - 242 106 v
4 *2.484 15.58 RMS 32.1 5.9 53.58 54 -42 - - 242 106 v

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

PK - Peak detector
RMS - RMS detection
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AUTHORIZED BANDEDGE (CHANNEL 13)

CHANNEL 13 BANDEDGE, VERT

Trace Markers

Marker Frequency Meter Det AFT136 Bypass Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuv/m) (dBuv/m)
1 *2.484 23.44 PK 321 5.9 61.44 - - 74 -12.56 243 147 \
2 *2.484 26.92 PK 321 5.9 64.92 - - 74 -9.08 243 147 \
3 *2.484 15.46 RMS 321 5.9 53.46 54 -.54 - - 243 147 \
4 *2.484 15.33 RMS 321 5.9 53.33 54 -.67 - - 243 147 \
* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

HORIZONTAL

~UL Fremont,5m Chomber B 380 Mar 2015 18:46:

"
Radioted Emissions 3-Meters

185 ET?J55§ Number: 15028284
ient :Broadcom
Config:EUT with Loptop
Mode:T1b CHI 2412MHz 3Tx
95 Tested by:Lieu Nguyen

a5

Peak Limit (dBulU/m)
75

65

(dBulU/m)

Avg Limit (dBuU/m)
55

Frequency (GHz)

Range (GHz) et RGI VB fvg Typ Susep Pis  #5upo/Mode Range (GHz) Plo Woups/Made  FPosition
1-3 PERK  M(-6B) 3k Pur Avg(RS)  Auto/Cpled 68B  InfMAXH  B-368degs 3:3-18 PEK  M(-68) 3Bk Pur Avg(RIS)  Auto/Cpled 18k Inf/MAXH  B-35Bdegs H

11b CH! 2412 g88.DAT 39763 24 Nov 2814 Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont,5m Chamber B 38 Mar 2015 18:46:21

"5
Radioted Emissions 3-Meters

| o5 ET?J55§ Number : 15028284
ient :Broadcom
Config:EUT with Laptop
Mode:Tib CHI 2412MHz 3Tx
a5 Tested by:Lieu Nguyen

85

Limit (dBuU/m)

75

(dBul/m)

Avg Limit (dBuU/m)

2]
Frequency (GHz)

Range (@) Pis  foupo/fode  FPosition Ronge (GHz) Sucep Pls Woups/Made  FPosition

11b CH! 2412 g8B.DAT 39763 24 Nov 2814 Rev 9.5 22 Jul 2814
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Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dB) (dBuV/m)
1 *1.094 37.43 PK2 27.6 -22.9 0 42.13 - - 74 -31.87 278 182 H
*1.096 24.22 MAv1 27.6 -23 0 28.82 54 -25.18 - - 278 182 H
2 *1.499 37.45 PK2 28.6 -21.4 0 44.65 - - 74 -29.35 269 151 H
*1.499 24.69 MAv1 28.6 -21.4 0 31.89 54 -22.11 - - 269 151 H
3 *1.698 36.86 PK2 29.7 -21.2 0 45.36 - - 74 -28.64 2 137 H
*1.701 24.93 MAv1 29.8 -21.3 0 33.43 54 -20.57 - - 2 137 H
5 *2.373 52.33 PK2 319 -20.9 0 63.33 - - 74 -10.67 142 187 H
*2.374 29.83 MAv1 319 -20.9 0 40.83 54 -13.17 - - 142 187 H
6 *2.49 43.86 PK2 325 -20.9 0 55.46 - - 74 -18.54 152 266 H
*2.49 33.55 MAv1 325 -20.9 0 45.15 54 -8.85 - - 152 266 H
9 *1.098 36.48 PK2 27.6 -22.9 0 41.18 - - 74 -32.82 324 259 \
*1.099 24.18 MAv1 27.6 -22.8 0 28.98 54 -25.02 - - 324 259 \
10 *1.697 36.88 PK2 29.7 -21.2 0 45.38 - - 74 -28.62 118 150 \
*1.697 24.91 MAv1 29.7 -21.2 0 33.41 54 -20.59 - - 118 150 \
13 *2.374 53.85 PK2 319 -20.9 0 64.85 - - 74 -9.15 192 189 Vv
*2.374 30.96 MAv1 319 -20.9 0 41.96 54 -12.04 - - 192 189 Vv
14 *2.49 45.53 PK2 325 -20.9 0 57.13 - - 74 -16.87 194 174 \
*2.49 35.01 MAv1 325 -20.9 0 46.61 54 -7.39 - - 194 174 \
7 *4.824 50.52 PK2 343 -29.7 0 55.12 - - 74 -18.88 165 243 H
*4.824 47.89 MAv1 343 -29.7 0 52.49 54 -1.51 - - 165 243 H
15 *4.824 48.45 PK2 343 -29.7 0 53.05 - - 74 -20.95 341 103 \
*4.824 44.97 MAv1 343 -29.7 0 49.57 54 -4.43 - - 341 103 Vv
11 1.882 33.48 PK 316 -21.1 0 43.98 - - - - 0-360 199 \
12 2.124 32.65 PK 316 -20.9 0 43.35 - - - - 0-360 199 \%
4 2.125 33.28 PK 316 -20.9 0 43.98 - - - - 0-360 101 H
17 7.237 3332 PK 353 -27.8 0 40.82 - - - - 0-360 101 \
8 9.648 29.97 PK 36.7 -23.8 0 42.87 - - - - 0-360 199 H
16 9.648 3391 PK 36.7 -23.8 0 46.81 - - - - 0-360 101 \%

* - indicates frequency in CFR15.205/I1C8.10 Restricted Band
-Compliance for emissions in non-restricted bands shown in conducted out of band testing
PK - Peak detector

PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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DATE: AUGUST 24, 2015

MID CHANNEL

HORIZONTAL

<UL Fremont,5m Chomber B

38 Mar 2015 13:55:

B

185

Radioted Emission
Project Number: 150208284

95

Client :Broadcon
Config:EUT with Laptoy

P
Mode:T1b CH7 2442MHz 3Tx

Tested by:Lieu Nguyen

s 3-Meters

(dBuU/m)

Peak Limit

(dBul/m)

Avg Limit (dBuU/m)

o, T

w

Frequency (GHz)

18

UBW

RBU Suee
HC-6B) 30k P

Range (6Hz) Det, fvg Typ ep
1:4-3 PERK e Avg(RIS)  Auto/Cpled

Plo  Woups/Tode
608 Inf /MAXH

Det

Posi
8-3 PEAK

Ronge (Gii2) =] ]
EBck 3:3-18 M (-BdB) 38k Pur

Lion

Ave

Position
8-36Bdegs H

Sveep
futo/Cpled

Typ

g Pts  Foups/Made
Fug (RS 18k T

nf/MAXH

FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scan.TST 38763 24 Nov 2814

Rev 9.5 22 Jul 2814

VERTICAL

H;UL Fremont,5m Chamber B

38 Mar 2015 13:55:41

185

95

Radioted Emission

Project Number: 15028284
Client :Broadcon
Config:EUT with Laptop
Mode:T1b CH7 2442MHz 3Tx

85

Tested by:Lieu Nguyen

s 3-Meters

Pec

ak Limit (dBuU/m)

75

65

(dBuU/m)

Avg Limit (dBuU/m)
55

45

35

Fregquency (GHz)

18

Range (6H2) VB fvg Typ Sucep

Pis  #oups/Todke

Fosition Ronge (6H2)

Sveep Pts  Fups/fade  Fosition

FCC Part!5 Subport C 248BMHz Spurious Emissions with Average Scon.TST 38763 24 Nov 2814

Rev 9.5 22 Jul 2814
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