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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 802.11a/g/n/ac 3X3 WLAN + Bluetooth PCI-E Custom
Combination Card
MODEL.: BCM943602BAED
SERIAL NUMBER: Conducted: P103 S/N:0169
Radiated: P103 S/N:0027
DATE TESTED: MARCH 17, 2015 — MAY 20, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 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, ANSI C63.10-2013, RSS-GEN Issue 4, and RSS-
247 Issue 1 and KDB 558074 D01 v03r02.

Deviation from the above cited ANSI C63.10 standard: the EUT was test at 0.8 m height for all
radiated testing.

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
[ ] Chamber H

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
41. 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)
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36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

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

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 |802.11n 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 1802.11n HT40 TxBF 3TX 19.75 19.78 19.73 24.52 283.44
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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

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)
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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

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
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The EUT utilizes the following antenna:

No. Antenna Antenna Type Model Peak gain@
Manufacturer 2400-2483.5MHz

802.11abgn WLAN, | PCA-4077-

Bluetooth Antenna | 25GC1-A1-RT 3.33dBi

1 Maglayers

5.4. SOFTWARE AND FIRMWARE

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

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

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

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

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

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 band: chain 0 (connector JO) connected to any antenna, as all three antennas have equal
antenna gain.

For 2 TX modes:
- 2.4 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 HT20 mode: MCSO
802.11n HT40 mode: MCSO0

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

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

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 BCMONGFF2EC_1 |1822863 N/A
/10 CABLES

1/0 Cable List

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

No ports Type Length (m)

1 AC 1 US115Vv Unshielded |1

2 DC 1 19.5Vdc 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 AF542-00101800-25-2-42 492 | 08/09/14| 08/09/15
Preamp 1-26.5GHz Agilent 8449B 404 | 04/13/15| 04/13/16
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.
99% BW: ANSI C63.10-2013, Section 6.9.3.
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 and ANSI C63.10-2013, Section 6.2.
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015

FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088
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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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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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FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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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FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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 |

[y [
| 28

o l

Log

10
dB/

Ofist

Select Marker
12 3 4

Naormal

13.5

dB

Deta

#PAvg

Deta Pair
ITracking Ret)
Ref A

Res BW & MHz

Center 5.320 000 GHz

#VBW 50 MHz

Span 0 Hz
Sweep 3.267 ms (1001 pts)

Mather Tiace

R Axis

888.2 us
2.081 ms
888.2 us
2.084ms

Ampliiude
22.48 dBm
-0.44 dB
22.48 dBm
-0.18 dB

Span Pair
Span

DUTY CYCLE 802.11n HT20 CDD 3TX MODE
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FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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

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

IC RSS-247 Clause 5.2 (1)

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

RESULTS

Channel|Frequency| 6 dBBW | 6 dBBW | 6 dB BW |Minimum
Chain 0 | Chainl | 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)

Page 32 of 233

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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
Span

Center 2.442 000 GHz Span 14 MHz
#Res BW 100 kHz #UBW 300 kHz #5weep 1.4 ms (1001 pis)

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 .
43

dBf Normal

Deta Pair
ITracking Rel)
Ref A

Span Pair
Span

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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6 dB BANDWIDTH, Chain 2

6 dB BANDWIDTH, Chain 2 LOW CH
we Agilent 14:43:41 Mar 18, 2015 R T Marker
A Mk 9114 MHz
Rel 20 dBm Atten 20 dB 014 g5 || Select Marker
#Peak -
Log
10
dB/
Ofist
12.3
dB Deta
DI
57 -
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 2 MID CH

- Agilent 14:45:31 Mar 18, 2015 R T Marker

A Mki1 9.548 MHz
Rel 20 dBm Atten 20 dB 0454p || Select Marker
#Peak -

Log
10
dB/
Oftst
123
dB

b}

6.0 ;
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 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. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% BW [99% BW [99% BW
Chain 0| Chain 1| Chain 2
(MHz) (MHz) | (MHz) [ (MHz)

Low 2412 12.2292 | 12.1550( 12.1400
Mid 2442 12.2212( 12.0302 | 12.1733
High 2472 12.1483 [ 12.0702 | 12.1403
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99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

W Agilent 15:20:47 Mar 18, 2015

Ch Freq 2.412 GHz

Trig  Free

Occupied Bandwidih Averages: 100

Rel 20 dBm #Atten 20 dB

# Samp|

270.0 kHz |

Man

Video BW
910.

0 kHz |
Man

VBWI/RBW
10.00000 |

Man

Average

100
Cif

| Avg/VBW Type

] Log-Pwr (video) ™

Center 2.412 00 GHz
Res BW 270 kHz

#VBW 910 kHz

Span 30 MHz
#5weep 100 ms {1001 pis)

Auto Man

Occupied Bandwidth
12.2292 MHz

102.805 kHz
15.059 MHz*

Transmit Freq Enor
% dB Bandwidth

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Auto

Span/RBW|

106
Man

99% BANDWIDTH, Chain 0 MID CH

- Agilenf 15:24:13 Mar 18, 2015

R T | Sweep |

Ch Freq 2.442 GHz

Trig  Free

Occupied Bandwidih

Averages: 100

| Sweep Time

Rel 20 dBm #Atten 20 dB

# Samp| |

arm

ALto Sweep

Time
Accy

=

On

Center 2.442 00 GHz

Res BW 270 kHz #VBW 910 kHz

#5weep 98 ms (1001 pis)

Span 30 MHz

Gate Setup

Gate
Cif

Occupied Bandwidth
12.2212 MHz

14.534 kHz
15.044 MHz*

Transmit Freq Enor
% dB Bandwidth

Occ BW % Pwr

99.00 %

xdB  -26.00dB

Pairts
1001
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99% BANDWIDTH, Chain 0 HIGH CH
@ Agilent 15:27:53 Mar 18, 2015

R T | Sweeé |

| Sweep Time

Ch Freg 2472 GHz

Tiig  Free 98.00 ms

Occupied Bandwidth Averages: 100

Man

I | Auto

Sweep
Cont

| Single

Rel 20 dBm #Atten 20 dB

ALto Sweep

# Samp

Time

Morm Accy

Gate

==

On Cif

Gate Setup

Center 2.472 00 GHz

Res BW 270 kHz #VBW 910 kHz

#Sweep 98 ms (1001 pis)

Span 30 MHz

Occ BW % Pwr

Occupied Bandwidth
x dB

12.1483 MHz

91.466 kHz
15.017 MHz*

Transmit Freq Enor
x dB Bandwidth

99,00 % Pairts
U 1001

-26.00 dB

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

W Agilent 15:21-47 Mar 18, 2015

R T | Sweep |

| Sweep Time

Ch Freq 2.412 GHz

Trig  Free 98.00 ms

Occupied Bandwidth Averages: 100

I | Auto Man

Sweep

Single Cont

Ref 20 dBm #Atten 20 dB

ALto Sweep

# Samp|

Time

Morm

Center 2.412 00 GHz
Res BW 270 kHz

#VBW 910 kHz

Span 30 MHz

Gate Setup

Accy

#5weep 98 ms (1001 pis)

Transmit Freq Enor
% dB Bandwidth

Occupied Bandwidth

12.1550 MHz

113.379 kHz
14.991 MHz*

99.00 %
-26.00 dB

Qcc BW % Pwr
x dB

Pairts

1001
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99% BANDWIDTH, Chain 1 MID CH
# Agilent 15:25:08 Mar 18, 2015 R T [ Sweep

| [ sweep Time

Ch Freq 2.442 GHz Trig  Free 98.00 ms

Occupied Bandwidih Averages: 100 I | [Auto  Man

Sweep
Cont

Rel 20 dBm #Atten 20 dB Atio Sweep
#Samp Time
T TR VLT e Nom Accy

Gate
Cif

| Gate Setup

Center 2.442 00 GHz Span 30 MHz
Res BW 270 kHz #VBW 910 kHz #5weep 98 ms (1001 pis)

. - Pairts
Occupied Bandwidth Occ BW % Pwr 99.00 % 1001

12.0302 MHz xdB  -26.00dB

Transmit Freq Enor 32.890 kHz
x dB Bandwidth 14.747 MHz*

99% BANDWIDTH, Chain 1 HIGH CH

- Agilent 15:29:23 Mar 18, 2015 R T | Sweeé I
| [ sweep Time
Ch Freg 2472 GHz Trig  Free 98.00 ms

Occupied Bandwidth Averages: 100 I | Auto Man

| Sweep
Single Caont

Rel 20 dBm #Atlen 20 dB ALto Sweep
# Samp| Time
wlad 1 ¢ Vi L AT Noim Accy

Gate
Cif

Gate Setup

Center 2.472 00 GHz Span 30 MHz
Res BW 270 kHz #VBW 910 kHz #Sweep 98 ms (1001 pis)

- - Pairts
Occupied Bandwidth Occ BW % Pwr  99.00 % 1001

12.0702 MHz xdB  -26.00dB

Transmit Freq Enor 121.668 kHz
x dB Bandwidth 14.915 MHz*
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99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH

W Agilent 15:22:38 Mar 18, 2015

R T | Sweep |

Free

Trig

Ch Freq 2.412 GHz

Averages: 100

Auto

Sweep Time
98.00 ms
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| Single
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Cont

ALto Sweep
Time
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Occupied Bandwidth

99.00 %
-26.00 dB

Occ BW % Pwr
x dB

Pairts
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12.1400 MHz

107.229 kHz
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Transmit Freq Enor

x dB Bandwidth

99% BANDWIDTH, Chain 2 MID CH

- Agilenf 15:26:17 Mar 18, 2015 R T

| Sweep |

Ch Freq 2.442 GHz Trig  Free

Sweep Time

Averages: 100

Occupied Bandwidih

Rel 20 dBm #Atten 20 dB

# Samp|

ALto Sweep
Time

Morm Accy

Alon

Gate
Cif

| Gate Setup

Center 2.442 00 GHz
Res BW 270 kHz

#VBW 910 kHz

Span 30 MHz
#5weep 98 ms (1001 pis)

Pairts

99.00 %
-26.00 dB

Occ BW % Pwr
x dB

Occupied Bandwidth
12.1733 MHz

51.731 kHz
14.994 MHz*

Transmit Freq Enor
% dB Bandwidth

1001
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

99% BANDWIDTH, Chain 2 HIGH CH

- Agilent 15:30:35 Mar 18, 2015 R T | Sweeé I

I I
Ch Freg 2472 GHz Tiig  Free
Occupied Bandwidth Averages: 100

I | Auto Man

Sweep Time
98.00 ms

Rel 20 dBm #Atten 20 dB
# Samp

s

| Sweep
Single Caont

ALto Sweep
Time

>

Center 2.472 00 GHz Span 30 MHz

Res BW 270 kHz #VBW 910 kHz #Sweep 98 ms (1001 pis)
Occupied Bandwidth Occ BW % Pwr 99.00 %

Pairts
1001

12.1403 MHz xdB  -26.00dB

Transmit Freq Enor 126.289 kHz
x dB Bandwidth 15.005 MHz*
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

8.2.3. OUTPUT POWER

LIMITS

FCC §15.247
IC RSS-247 Clause 5.4 (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.

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: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

8.2.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247

IC RSS-247 Clause 5.2 (2)

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
A8.4 (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: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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

Swe

#Avg
Log

Auto

10
dB/

Single

Otist
12.3

ALto

dB
b}

arm

8.0
dBm

ep Time
46.33 ms
Man

Sweep
Cont

Sweep
Time
Accy

#PAvg
100

On

Gate
Cif

V1 52
53 FS

AA

nii):
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

Auto

Certer Freq
244200000 GHz
Stait Freq

2 43510000 GHz
Stop Freq

2 44890000 GHz

CF Step
1.38000000 MHz

Man

W1 52
53 FS

AA
afl):

FTun
Swp

On

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
Cf

—
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

PSD, Chain 0 HIGH CH
- Agilent 15:56:26 Mar 18, 2015 R T | Peak Search

Mkr1 2.472 828 0 GHz

Ref 20 dBm Atten 20 dB -1.472 dBm Next Peak
#Avg
Log
10 i
dB/ Next Pk Rigrt
‘ Next Pk Lelt
‘ Min Search

Pk-Pk Search
‘ Mkr € CF
Center 2.472 000 0 GHz Span 13.8 MHz ‘ 1'”1?56
#Res BW 30 kHz #VBW 91 kHz Sweep 46.33 ms (1001 pts)

PSD, Chain 1

PSD, Chain 1 LOW CH
- Agilent 15:45:35 Mar 18, 2015 R T | Peak Search

Mkr1 2.412 772 8 GHz
Rel 20 dBm Atten 20 dB -1.412 dBm MNext Peak
#Avg
‘ Next Pk Rigrt
‘ Next Pk Leit

‘ Min Search

‘ Pk-Pk Search

‘ Mkr € CF
Center 2.412 000 0 GHz Span 13.8 MHz ‘ 1“1?;9
#Res BW 30 kHz #VBW 91 kHz Sweep 46.33 ms (1001 pts)
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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

Sweep Time
46.33 ms

#Avg

uta Man

Sweep

Single Cant

ALto Sweep

Time
orm Accy

Center 2.442 000 0 GHz
#Res BW 30 kHz #VBW 91 kHz

Span 13.8 MHz
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 #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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

PSD, Chain 2

PSD, Chain 2 LOW CH

W Agilent 15:46:19 Mar 18, 2015 R T | Peak Search

Mkr1 2.411 323 8 GHz ‘
Rel 20 dBm Atten 20 dB -1.993 dBm Next Peak
#Avg
Log
10 ‘ :
ey Next Pk Rigrt
Ofist
12.3
dB Next Pk Lelt
DI

8.0
dBm

#PAvg

100

W1 s2

S3 FC Pk-Pk Search
AR

if):

Frun Mkr € CF

Swp

Center 2.412 000 0 GHz Span 13.8 MHz ‘ 1'”:?59

#Res BW 30 kHz #VBW 91 kHz Sweep 46.33 ms (1001 pts)

‘ Min Search

PSD, Chain 2 MID CH

% Agilent 15:47:18 Mar 18, 2015 R T | Peak Search

Mkr1 2.441 254 8 GHz
Rel 20 dBm Atten 20 dB -1.938 dBm Next Peak
#Avg
Log
10 ‘ :
dB/ Next Pk Rigrt
Ofist -

12.3
dB Mext Pk Leit
DI

8.0
dBm i )
in Searc

#PAvg

100

W1 s2

$3 FS Pk-Pk Search
AR

if):

Frun Mkr € CF

Swp

Center 2.442 000 0 GHz Span 13.8 MHz ‘ 1'”:?59

#Res BW 30 kHz #VBW 91 kHz Sweep 46.33 ms (1001 pts)
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

PSD, Chain 2 HIGH CH
e Agilent 15:54:11 Mar 18, 2015 R T | Peak Search

Mki1 2.472 745 2 GHz

Rei 20 dBm Atten 20 dB -2.033 dBm Next Peak
#Avg

Log

10 )

dB/ Next Pk Rigrt
‘ Next Pk Leit
‘ Min Search

Pk-Pk Search

‘ Mkr € CF
Center 2.472 000 0 GHz Span 13.8 MHz ‘ 1'”1?59
#Res BW 30 kHz #VBW 91 kHz Sweep 46.33 ms (1001 pts)
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

8.2.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247

IC RSS-247 Clause 5.5

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: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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

Log
10

Select Marker
1 2

3 4

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
1 1y

A iz
2.440 84 GHz

Amglilude
10.78 dBm

On Cif

‘ Marker All Cif
Mare
2ci2
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW CH

W Agilent 18:10:08 Mar 24, 2015 R T | Peak Search

Mkr1 2.400 000 GHz
Rel 20 dBm Atten 20 dB -31.37 dBm Next Peak
#Peak
‘ Next Pk Rigrt
‘ Next Pk Leit
‘ Min Search
‘ Pk-Pk Search

Mkr € CF

Swp
Center 2.400 000 GHz Span 50 MHz ‘ 1'”:?59
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (2001 pts)

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH CH
- Agilent 18:11:52 Mar 24, 2015 R T
Mkr1 2.483 500 GHz
Rel 20 dBm Atten 20 dB -27.64 dBm
#Peak
Log
10
dB/

Otist
12.3

dB Max Hold

DI
-19.2
dBm

#PAvg

Clear Write

Min Hald

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

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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DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

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

89852 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

MNormal

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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-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

Limits*

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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-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 Freq Cifset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pts) 0.00000000 Hz

Maiker Tisce T Amplilude

1 i 2.408 GHz 10.17 dBm
i 446 MHz -50.27 dBm Signal Track
QOn Cif

|

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 5.24 dBm
2 i 484 MHz -62.92 dBm

Span Pair
Span
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

OUT OF BAND Chain 1 HIGH CH

- Agilent 17:03:20 Mar 18, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr2 510 MHz
-54.22 dBm

#Peak 4

Certer Freg
13.0150000 GHz

Stait Freq
300000000 MHz

Stop Freq
26.0000000 GHz

CF Step
2 59700000 GHz

Start 30 MHz
#Res BW 100 kHz

#UBW 300 kHz

Stop 26.000 GHz

Sweep 2.482 5 (2001 pts)

Maiker Tiace

11

X Axiz
2.471 GHz
510 MHz

Ampliude
10.82 dBm
-54.22 dBm

Freq Cifset
0.00000000 Hz

Signal Track
n cif

IN-BAND REFERENCE LEVEL, Chain 2

REFERENCE LEVEL Chain 2 MID CH

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

R T

Display

Rel 20 dBm

Atten 20 dB

Mkr1 2.443 56 GHz
11.99 dBm

#Peak

Lk

Full Screen

Display Line
-18.00 dBm

LimitsH

Center 2.442 00 GHz
#Res BW 100 kHz

#YBW 300 kHz

Span 20 MHz
Sweep 2 ms (2001 pts)

Maiker Tiace
1 11

X Axiz
2.442 58 GHz

Amplilude
11.98 dBm

Preferences *

Active Fcin
Position *
Center

Title ¥
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-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
-

‘ Min Search

Tel2

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)

0
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
/00000000 Hz
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

OUT OF BAND Chain 2 HIGH CH

e Agilent 17:04:27 Mar 18, 2015

R T

Freg/Channel

Rel 20 dBm Atten 20 dB

Mkr2 510 MHz
-54.64 dBm

#Peak CI'

Certer Freq
13.0150000 GHz

Log
10

dB/

Otist

Stait Freq
30.0000000 MHz

12.3

dB

b}

Stop Freq
26.0000000 GHz

18.0
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)

Manber Tiace
1y
1y

X Axiz
2.471GHz
510 MHz

Amplilude
10.24 dBm
-64.84 dBm

Freq Ctiset
0.00000000 Hz

Signal Track
Cif

On

—
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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

LIMITS

FCC §15.247

IC RSS-247 Clause 5.4 (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: 15U20284-E2A DATE: JUNE 16, 2015

FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088
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: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

IC ID: 43244-BRCM1088

8.4.

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

8.4.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247

IC RSS-247 Clause 5.2 (1)

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

RESULTS
Channel|Frequency| 6 dBBW | 6dB BW | 6 dB BW |Minimum
Chain 0 | Chain1l [ Chain2 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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH, Chain 0 LOW CH
v Agilent 19:19:02 Mar 18, 2015 R T Marker

A Mki1 1758 MHz
Rel 30 dBm Atten 30 dB 2314p || Select Marker
#Peak 1 2 3 4
Log
10 Marker Trace
dB/ Auto 1 2 3
Offst

12.3 ¢
dB Readolt ||
ol Frequency

3.9
dBm ‘il Marker Table
#PAvg On c:if

V1 52
$3 FC ‘ Marker All Cif
AA

nii):
FTun
Swp

Center 2.412 00 GHz Span 30 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 2.867 ms (1001 pts)

6 dB BANDWIDTH, Chain 0 MID CH

% Agilent 19:23:46 Mar 18, 2015 R T Marker

A Mki1 17.61 MHz
Rel 30 dBm Atten 30 dB 02648 || Select Marker
#Peak -

Log
10
dB/
Oftst
123
dB

DI
3.6 -
dBm Deta Pair
ITracking Ret)

#PAvg Ref A

M1 52
53 FC Span
A4
nii):
FTun
Swp

Span Pair

Center 2.442 00 GHz Span 30 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 2.867 ms (1001 pts)
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

6 dB BANDWIDTH, Chain 0 HIGH CH
- Agilent 19:31:12 Mar 18, 2015 R T Marker

A Mir1 17.61 MHz

Rel 30 dBm Atten 30 dB 02048 || Select Marker
#Peak 1 2 3 4

Log

10
dB/ MNormal

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

cif

Center 2.472 00 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.867 ms (1001 pts)

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH, Chain 1 LOW CH
e Agilent 19:20:24 Mar 18, 2015 R T Marker

A M1 17.67 MHz

Rel 30 dBm Atten 30 dB 01248 | Select Marker
#Peak 1 2 3 4

Normal

Deta Pair
ITracking Rel)
Ref A

Span Pair
Span

Center 2.412 00 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.867 ms (1001 pts)
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

6 dB BANDWIDTH, Chain 1 MID CH
- Agilenf 19:26:02 Mar 18, 2015 R T Marker

4 Mk 17.67 MHz

Rel 30 dBm Atten 30 dB 0294p | Select Marker
#Peak

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

Center 2.442 00 GHz Span 30 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 2.867 ms (1001 pts)

6 dB BANDWIDTH, Chain 1 HIGH CH
e Agilent 19:32:29 Mar 18, 2015 R T Marker

A Mki1 1764 MHz

Rel 20 dBm Atten 30 dB 07748 || Select Marker
4P eak 1 2 3 4
Log

10
dB/ Normal

Deta Pair
ITracking Rel)
Ref A

Span Pair
Span

Center 2.472 00 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.867 ms (1001 pts)
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

6 dB BANDWIDTH, Chain 2

6 dB BANDWIDTH, Chain 2 LOW CH
we Agilent 19:22:09 Mar 18, 2015 R T Marker
A Mkl 17.61 MHz
Rel 30 dBm Atten 30 dB 12748 || Select Marker
#Peak -
Log
10
dB/
Ofist
12.3
dB Deta
DI
3.0 -
dBm Deta Pair
i SRl ITracking Rel
#PAvg Ref g }é

V1 52
53 FC
A4
nii):
FTun
Swp

Span Pair
Span

Center 2.412 00 GHz Span 30 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 2.867 ms (1001 pts)

6 dB BANDWIDTH, Chain 2 MID CH

% Agilent 19:26:13 Mar 18, 2015 R T Marker

A Mki1 1764 MHz
Rel 30 dBm Atten 30 dB 00748 || Select Marker
#Peak -

Log
10
dB/
Oftst
123
dB

b}

33 ;
dBm Deta Pair

ITracking Ret)
#PAvg Ref

A

V1 52
53 FC
A4
nii):
FTun
Swp

Span Pair
Span

Center 2.442 00 GHz Span 30 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 2.867 ms (1001 pts)
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

6 dB BANDWIDTH, Chain 2 HIGH CH
- Agilent 19:33:35 Mar 18, 2015 R T Marker

A MkiT 1748 MHz
Rel 20 dBm Atten 30 dB 03748 || Select Marker
4P eak 1 2 3 4
Log
10
dB/

MNormal

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

cif

Center 2.472 00 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.867 ms (1001 pts)
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% BW |99% BW [99% BW
Chain 0| Chain 1 | Chain 2
(MHz) (MHz) | (MHz) | (MHz)
Low 2412 17.7227(17.7105| 17.6994
Mid 2442 17.7317( 17.7195( 17.7385
High 2472 17.6913( 17.6988 | 17.6935
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REPORT NO: 15U20284-E2A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

T Agilent 19:41:40

Mar 18, 2015

R T | Sweep |

Ch Freq

Occupied Bandwidih

2412 GHz

Trig  Free

Averages: 100

Sweep Time
100.0 ms

Auto Man

Rel 21.8 dBm

#Atten 20 dB

# Samp|

[
N

Sweep
Single Cont
ALto Sweep

Time

orm Accy

Center 2.412 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz

Gate Setup

#5weep 100 ms {1001 pis)

Transmit Freq Enor
% dB Bandwidth

Occupied Bandwidth

17.7227 MHz

74.814 kHz
26.834 MHz"

99.00 %
-26.00 dB

Occ BW % Pwr
x dB

Pairts
1001

99% BANDWIDTH, Chain 0 MID CH

- Agilent 19:44:06

Mar 18, 2015

R T

| Amplitude |

Ch Freq

2442 GHz

Trig  Free

Occupied Bandwidih

Averages: 100 I |

Rel 22.3 dBm

#Atten 20 dB

# Samp|

Rei Level
22.30 dBm

Altenuation

Auto

Scale/Div
10.00 dB

Scale Type
Lin|

‘ Presel Certer

#Res BW 200 kHz

Center 2.442 00 GHz

#VBW 620 kHz

Span 30 MHz
#5weep 100 ms {1001 pis)

Presel Acjust

Transmit Freq Enor
% dB Bandwidth

Occupied Bandwidth

17.7317 MHz

34.333 kHz
26.050 MHz*

99.00 %
-26.00 dB

Occ BW % Pwr
x dB

[3-26 GHz] *
0.000 Hz

Mare
1cl3
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

99% BANDWIDTH, Chain 0 HIGH CH

e Agilent 19:49:28 Mar 18, 2015

R T | Sweeé |

Ch Freg
Occupied Bandwidth

2.472 GHz

Tiig  Free

Averages: 100

Auto

Sweep Time
100.0 ms
Man

Rel 22.3 dBm #Atten 20 dB

# Samp |

N |
£ ;

| Single

Sweep
Cont

ALto Sweep

|
Center 2.472 00 GHz
#Res BV 200 kHz

#VBW 620 kHz

Span 30 MHz

Gate Setup

#Sweep 100 ms (1001 pts)

Occupied Bandwidth
17.6913

Transmit Freq Enor
x dB Bandwidth

2543

MHz

44.074 kHz

6 MHz*

99.00 %
-26.00 dB

Occ BW % Pwr
x dB

Pairts
1001

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

d Agilent 19:40:55 Mar 18, 2015

R T |Fre§fChanneI |

Ch Freq 2412 GH

Occupied Bandwidth

rd

Trig  Free

Averages: 100

Certer Freq
241200000 GHz

Rel 21.8 dBm

#Atten 20 dB

# Samp

| Stait Freq
2.39700000 GHz
Stop Freq

242700000 GHz

Center 2.412 00 GHz
#Res BV 200 kHz

#VBW 620 kHz

Span 30 MHz

| CF Step
3.00000000 MHz
" Auta Man

Freq Cliset
0.00000000 Hz

#Sweep 100 ms (1001 pts)

Occupied Bandwidth
17.7105

Transmit Freq Enor
x dB Bandwidth

MHz

72.716 kHz
26.028 MHz*

99.00 %
-26.00 dB

Occ BW % Pwr
x dB

Signal Track
Cif

On
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

99% BANDWIDTH, Chain 1 MID CH

- Agilenf 19:45:09 Mar 18, 2015

R T | Sweep |

Ch Freq
Occupied Bandwidih

2442 GHz

Trig  Free

Averages: 100

Auto

Sweep Time
100.0 ms
Man

Rel 22.3 dBm

#Atten 20 dB

# Samp|

Sweep
Cont

ALto Sweep
Time

Center 2.442 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

#5weep 100 ms {1001 pis)

|
Span 30 MHz

Gate Setup

Transmit Freq Enor
% dB Bandwidth

Occupied Bandwidth
17.7195 MHz

39.456 kHz
25.541 MHz*

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Pairts
1001

99% BANDWIDTH, Chain 1 HIGH CH

- Agilent 19:50:15

Mar 18, 2015

R T | Sweeé |

Ch Freg

Occupied Bandwidth

2472 GHz

Trig  Free

Averages: 100

Sweep Time
100.0 ms
Man

Auto

Rel 22.3 dBm

#Atten 20 dB

# Samp

Sweep
Single Caont
ALto Sweep
Time
Morm

Center 2.472 00 GHz
#Res BV 200 kHz

#VBW 620 kHz

#Sweep 100 ms (1001 pts)

Span 30 MHz

Gate Setup

Occupied Ba

Transmit Freq Enor
x dB Bandwidth

17.6988 MHz

ndwidth

57.868 kHz
24 473 MHz*

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Pairts
1001
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

IC ID: 43244-BRCM1088

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH

W Agilent 19:40:08 Mar 18, 2015

T |FrequhanneI |

Ch Freq
Occupied Bandwidih

2412 GHz

Free

Trig
Averages: 100 I

Rel 21.8 dBm

#Atten 20 dB

# Samp|

il

Certer Freq
241200000 GHz

Stait Freq
239700000 GHz

Stop Freq
2.42700000 GHz

Center 2.412 00 GHz
#Res BW 200 kHz

Span 30 MHz

CF Step
3.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

#VBW 620 kHz #5weep 100 ms {1001 pis)

Occupied Bandwidth

Transmit Freq Enor
% dB Bandwidth

17.6994 MHz

70.553 kHz
24.410 MHz*

99.00 %
-26.00 dB

Occ BW % Pwr
x dB

Signal Track
On Cf

99% BANDWIDTH, Chain 2 MID CH

- Agilenf 19:45:55 Mar 18, 2015

R T

| Sweep |

Ch Freq
Occupied Bandwidih

2442 GHz

Trig  Free

Averages: 100

| Sweep Time

Rel 22.3 dBm

#Atten 20 dB

ALto Sweep

# Samp|

Time

Morm Accy

Gate
Cif

i Gate Setup

Center 2.442 00 GHz
#Res BW 200 kHz

Span 30 MHz

#VBW 620 kHz #5weep 100 ms {1001 pis)

Occ BW % Pwr 99.00 %

Pairts
1001

Occupied Bandwidth

Transmit Freq Enor
% dB Bandwidth

17.7385 MHz

43.492 kHz
24.741 MHz*

xdB  -26.00dB
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

99% BANDWIDTH, Chain 2 HIGH CH
R T | Sweeé |

- Agilent 19:50:54 Mar 18, 2015

|
Ch Freg 2472 GHz Tiig  Free

Occupied Bandwidth Averages: 100 I |

Auto Man

Sweep Time
100.0 ms

Rel 22.3 dBm #Atten 20 dB
# Samp

Morm Accy

| Sweep
Single Caont

ALto Sweep
Time

n cif

0

Span 30 MHz

Center 2.472 00 GHz
#Sweep 100 ms (1001 pts)

#Res BW 200 kHz #VBW 620 kHz

Gate

Gate Setup

Occ BW % Pwr 99.00 %
xdB -26.00dB

Occupied Bandwidth
17.6935 MHz

Transmit Freq Enor 66.173 kHz
x dB Bandwidth 23.806 MHz*

Pairts
1001
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

8.4.3. OUTPUT POWER

LIMITS

FCC §15.247

IC RSS-247 Clause 5.4 (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

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: 15U20284-E2A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

8.4.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247

IC RSS-247 Clause 5.2 (2)

For digitally modulated systems, the power spectral density conducted form the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 KHz band during any time
interval of continuous transmissions.

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: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

PSD, Chain 0

PSD, Chain 0 LOW CH

v Agilent 08:58:22 Mar 19, 2015

R T

Peak Search

Rel 20 dBm

Atten 20 dB

Mkr1 2.413 31 GHz
-9.181 dBm

#hvg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

w1 52
S3 FS

AA
aff):

‘ Pk-Pk Search

FTun
Swp

Center 2.412 00 GHz
#Res BW 10 kHz

Span 30 MHz

#VBW 30 kHz Sweep 906.8 ms (3001 pts)

‘ Mkr € CF
Mare
1cl2

PSD, Chain 0 MID CH

- Agilent 09:09:52 Mar 19, 2015

R T

Freg/Channel

Rel 20 dBm Atten 20 dB

Mkr1 2.443 29 GHz
-9.786 dBm

#hvg

Certer Freq
244200000 GHz
Stait Freq
242700000 GHz
Stop Freq

2 45700000 GHz

100

w1 52
S3 FS

AA

Freq Cliset
0.00000000 Hz

n(i):
FTun

Swp

Center 2.442 00 GHz
#Res BW 10 kHz

Span 30 MHz

#VBW 30 kHz Sweep 906.8 ms (3001 pts)

CF Step
3.00000000 MHz
Auto Man

Signal Track
On Cf

—
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

PSD, Chain 0 HIGH CH
- Agilent 09:20:38 Mar 19, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 2.473 31 GHz
-9.489 dBm

#Avg

Certer Freq
2 47200000 GHz
Stait Freq
245700000 GHz
Stop Freq

2 48700000 GHz

100

Auto

CF Step
3.00000000 MHz
Man

w1 52
53 FS

AA

n(i):
FTun

Swp

Center 2.472 00 GHz
#Res BW 10 kHz

Span 30 MHz

#VBW 30 kHz Sweep 906.8 ms (3001 pts)

Freq Ctiset
0.00000000 Hz

Signal Track
On Cif

PSD, Chain 1

PSD, Chain 1 LOW CH

- Agilent 09:07:28 Mar 19, 2015

R T

Peak Search

Rel 20 dBm

Atten 20 dB

Mkr1 2.410 82 GHz
-8.995 dBm

#Avg
Log

10
dB/

Otist
12.3

dB

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Lelt

#PAvg
100

‘ Min Search

w1 52
53 FS

AA
aff):

‘ Pk-Pk Search

FTun
Swp

Center 2.412 00 GHz
#Res BW 10 kHz

Span 30 MHz

#VBW 30 kHz Sweep 906.8 ms (3001 pts)

‘ Mkr € CF
Mare
102

Page 80 of 233

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

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

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



REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

PSD, Chain 1 MID CH

- Agilent 09:14:58 Mar 19, 2015

R T

Freg/Channel

Rel 20 dBm Atten 20 dB

Mkr1 2.449 56 GHz
-9.887 dBm

#hvg

Certer Freq
244200000 GHz
Stait Freq
242700000 GHz
Stop Freq

2 45700000 GHz

100

CF Step
3.00000000 MHz
Auto Man

w1 52
S3 FS

AA
aff):

Freq Cliset
0.00000000 Hz

FTun
Swp

Center 2.442 00 GHz

#Res BW 10 kHz #VBW 30 kHz

Span 30 MHz
Sweep 906.8 ms (3001 pts)

Signal Track
Cif

On

—

PSD, Chain 1 HIGH CH

- Agilent 09:25:34 Mar 19, 2015

R T

Freg/Channel

Rel 20 dBm Atten 20 dB

Mkr1 2.472 36 GHz
-10.224 dBm

#Avg

Certer Freq
2 47200000 GHz
Stait Freq
245700000 GHz

100

Stop Freq
2 48700000 GHz

CF Step
3.00000000 MHz
Auto Man

w1 52
53 FS

AA

Freq Cliset
0.00000000 Hz

a(i):
FTun
Swp

Center 2.472 00 GHz
#Res BW 10 kHz

#VBW 30 kHz

Span 30 MHz
Sweep 906.8 ms (3001 pts)

Signal Track
On Cif
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

PSD, Chain 2

PSD, Chain 2 LOW CH

v Agilent 09:05:16 Mar 19, 2015

R T

Peak Search

Rel 20 dBm

Atten 20 dB

Mkr1 2.417 07 GHz
-9.880 dBm

#hvg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

w1 52
S3 FS

AA
aff):

FTun
Swp

Center 2.412 00 GHz
#Res BW 10 kHz

#VBW 30 kHz

Span 30 MHz
Sweep 906.8 ms (3001 pts)

‘ Min Search
............. ' Iﬂ
‘ Mkr € CF

More
‘ 1c2

PSD, Chain 2 MID CH

- Agilent 09:12:37 Mar 19, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 2.441 11 GHz
-9.941 dBm

#hvg

Certer Freq
244200000 GHz
Stait Freq
242700000 GHz
Stop Freq

2 45700000 GHz

100

Auto

w1 52
S3 FS

AA

n(i):
FTun

On

Swp

Center 2.442 00 GHz
#Res BW 10 kHz

#VBW 30 kHz

Span 30 MHz
Sweep 906.8 ms (3001 pts)

CF Step
3.00000000 MHz

' ‘ Freq Cliset

0.00000000 Hz

Signal Track
Cf

—

Man
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

PSD, Chain 2 HIGH CH
- Agilent 09:28:12 Mar 19, 2015 R T |Freg/Channel

Mkr1 2.470 78 GHz Certer E

Rel 20 dB Atten 20 dB 9.862 dB erier Freq

° m en M| 2 47200000 GHz
#Avg

Stait Freq

2.45700000 GHz

Stop Freq

2.48700000 GHz

CF Step

3.00000000 MHz
Auto Man
100
W1 52 Freq Cifset
53 FS 0.00000000 Hz
AA
aff): .
ETun Signal Track
On Cif

Swp

Center 2.472 00 GHz Span 30 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 906.8 ms (3001 pts)
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

8.4.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247

IC RSS-247 Clause 5.5

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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

RESULTS

IN-BAND REFERENCE LEVEL, Chain 0

REFERENCE LEVEL Chain 0 MID CH

W Agilent 16-16:47 May 8, 2015 R T |Freg/Channel

Mkr1 2.435 775 GHz Certer E

Ref 20 dBm Atten 20 dB 9.43 dBm erter Freq

APeak 244200000 GHz
o

Stait Freq

2.41700000 GHz

Stop Freq

246700000 GHz

CF Step
7|l 5.00000000 MHz
il Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On

Center 2.442 000 GHz Span 50 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (2001 pts)
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

LOW CHANNEL BANDEDGE, Chain 0

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: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-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

Rel 20 dBm Atten 20 dB

Mkr1 2.406 GHz
4.69 dBm

#Peak |

MNext Peak

1
Log e

dB/

Next Pk Lelt

‘ Next Pk Rigrt

dBm

#PAvg i

Min Search

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

X Axiz
2.408 GHz
25,458 GHz

Maker Tiace

1 1

2 1)

Amplifude
4.88 dBm
-53.78 dBm

‘ Pk-Pk Search

Mkr € CF

=
G

Mare

OUT OF BAND Chain 0 MID CH

- Agilent 17:50:21 May 8, 2015

R T

Freg/Channel

Rel 20 dBm Atten 20 dB

Mkr2 25.714 GHz
-52.80 dBm

#Peak T

1

Certer Freq
13.0150000 GHz

Log G

dB/

Stait Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm

#PAvgi i

CF Step

2 69700000 GHz
Auto Ma

n

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

X Axis
2.445 GHz
25714 GHz

Maiber Tiace
1 1

2 1)

Ampliiude
£.22 dBm
-52.80 dBm

Freq Cliset
0.00000000 Hz
Signal Track

On Cf
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

OUT OF BAND Chain 0 HIGH CH

e Agilent 18:00:24 May 8, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr2 25.714 GHz
-52.95 dBm

#Peak |

1

Certer Freq
13.0150000 GHz

&

Stait Freq
30.0000000 MHz

z

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
2.471 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

e Agilent 16:18:11 May 8, 2015

R T

Freg/Channel

Rel 20 dBm

Atten 20 dB

Mkr1 2.437 025 GHz
8.80 dBm

#Peak
Log

10
dB/

Otist
11

dB
DI

Certer Freq
244200000 GHz
Stait Freq
241700000 GHz
Stop Freq

2 46700000 GHz

21.2
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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-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)

Page 89 of 233

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-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: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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

1
Log e

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
2.408 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

Page 93 of 233

UL VERIFICATION SERVICES INC.

FORM NO: CCSUP4701J

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FAX: (510) 661-0888

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



REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-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

On

—

Signal Track
Cif
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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

LIMITS

FCC §15.247

IC RSS-247 Clause 5.4 (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

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: 15U20284-E2A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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

LIMITS

FCC §15.247

IC RSS-247 Clause 5.4 (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: 15U20284-E2A DATE: JUNE 16, 2015

FCC ID: QDS-BRCM1088 IC ID: 43244-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
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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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

LIMITS

FCC §15.247

IC RSS-247 Clause 5.4 (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

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: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-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 30.00 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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

8.8. 802.11n HT40 CDD 3TX MODE IN THE 2.4 GHz BAND

8.8.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247

IC RSS-247 Clause 5.2 (1)

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)

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: 15U20284-E2A

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

IC ID: 43244-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: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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

R T

Freg/Channel

Rel 20 dBm

#Atten 30 dB

A Mkr1 36.36 MHz
-0.34 dB

#Peak

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

CF Step
6.00000000 MHz
Auto Man

Center 2.452 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 60 MHz
Sweep 5.8 ms (1001 pts)

Freq Ctiset
0.00000000 Hz

Signal Track
On Cif

—

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH, Chain 1 LOW CH

W Agilent 13:50:42 Apr 11, 2015

R T

Marker

Rel 20 dBm

#Atten 30 dB

A Mir1 36.18 MHz
-0.29 dB

#Peak
Log

10
dB/

Otist
12

dB
DI

Select Marker
1 2 3 4

Normal

Deta

0.9
dBm

#PAvg

Deta Pair
ITracking Rel)
Ref A

V1 52
53 FC

AA

a(i):
FTun

Swp

Center 2.422 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 60 MHz
Sweep 5.8 ms (1001 pts)

Span Pair
Span

Page 103 of 233

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

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

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



REPORT NO: 15U20284-E2A

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

IC ID: 43244-BRCM1088

6 dB BANDWIDTH, Chain 1 MID CH

i Agilent 13:58:52 Apr 11, 2015 R T

A Mer1 36.30 MHz
-0.19 dB

Marker

Rel 20 dBm
#Peak

#Atten 30 dB Select Marker

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 60 MHz
Sweep 5.8 ms (1001 pts)

6 dB BANDWIDTH, Chain 1 HIGH CH

@ Agilent 14:03:05

Apr 14, 2015

R T

Marker

#Atten 30 dB

A Mir1 36.48 MHz

Select Marker

Rei 20 dBm 0.51dB
#Peak 1 2 3 4

Normal

Deta Pair
ITracking Rel)
Ref A

Span Pair

Span

Center 2.452 00 GHz

Span 60 MHz
#Res BW 100 kHz

Sweep 5.8 ms (1001 pts)

#VBW 300 kHz
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-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: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

8.8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% BW |99% BW [99% BW
Chain 0| Chain 1 | Chain 2
(MHz) (MHz) | (MHz) | (MHz)
Low 2422 36.2517| 36.2368 | 36.2277
Mid 2437 36.4094 | 36.3903 | 36.3674
High 2452 36.4105| 36.4020| 36.3584
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

W Agilent 14:13:44 Apr 11, 2015

R T

|FrequhanneI |

Ch Freq 2422 GHz

Trig  Free

Occupied Bandwidih

Averages: 100

Rel 20 dBm #Atten 30 dB

#5amp)

Certer Freq
242200000 GHz

Stait Freq
239200000 GHz

Stop Freq
2.45200000 GHz

Center 2.422 00 GHz

#Res BW 510 kHz #VBW 1 MHz

Span 60 MHz

CF Step
6.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

#5weep 100 ms (1001 pis)

Occupied Bandwidth
36.2517 MHz

150.486 kHz
48.691 MHz"

Transmit Freq Emor
% dB Bandwidth

Occ BW % Pwr

x dB

99.00 %
-26.00 dB

Signal Track
On Cf

99% BANDWIDTH, Chain 0 MID CH

He Agilent 14:14:40 Apr 11, 2015

R T

|FrequhanneI |

Ch Freq 2437 GHz

Trig  Free

Occupied Bandwidih

Averages: 100

Rel 20 dBm #Atten 30 dB

#5amp)

Certer Freq
243700000 GHz

Stait Freq
240700000 GHz

Stop Freq
2.46700000 GHz

Center 2.437 00 GHz

#Res BW 510 kHz #VBW 1 MHz

Span 60 MHz

CF Step
6.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

#5weep 100 ms (1001 pis)

Occupied Bandwidth
36.4094 MHz

101.577 kHz
51.012 MHz"

Transmit Freq Emor
% dB Bandwidth

Occ BW % Pwr

x dB

99.00 %
-26.00 dB

Signal Track
On Cf
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

99% BANDWIDTH, Chain 0 HIGH CH
- Agilent 14:10:05 Apr 11, 2015 R T | Sweeé I

| [ sweep Time
Ch Freg 2452 GHz Tiig  Free 100.0 ms

Occupied Bandwidih Averages: 100 I | Auto

Man

Sweep
Cont

| Single

Rel 20 dBm
#5amp)

#Atien 30 dB ALto Sweep

Time
Morm

Accy
On

Gate
[

Gate Setup

Center 2.452 00 GHz
#Res BW 510 kHz
Occupied Bandwidth
36.4105 MHz

225312 kHz
49.263 MHz*

Span 60 MHz
#Sweep 100 ms (1001 pts)

#VBW 1 MHz

Pairts
Ccc BW % Pwr 1001

x dB

99.00 %
-26.00 dB

Transmit Freq Emar
x dB Bandwidth

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
i Agilent 14:13:05 Apr 11, 2015

R T |Fre§fChanneI |

Certer Freq
242200000 GHz

| Start Freq
2.39200000 GHz
#Atien 30 dB

Stop Freq
Dot i tbshondy i Ll bl iy 2.45200000 GHz

CF Step
6.00000000 MHz
i Auta Man

Ch Freg
Occupied Bandwidth

2422 GHz Trig  Free

Averages: 100 I

Rel 20 dBm
#Samp|

Freq Cliset
0.00000000 Hz

Center 2.422 00 GHz
#Res BW 510 kHz
Occupied Bandwidth
36.2368 MHz

141.862 kHz
49.282 MHz*

Span 60 MHz
#Sweep 100 ms (1001 pts)

#VBW 1 MHz

Signal Track
Cif

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

On

Transmit Freq Emar
x dB Bandwidth
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

99% BANDWIDTH, Chain 1 MID CH

- Agilent 14:16:49 Apr 11, 2015

R T |FrequhanneI |

Certer Freq

Ch Freq
Occupied Bandwidih

2437 GHz

Tri

g Free fl 5 43700000 GHz

Averages: 100

| Stait Freq
240700000 GHz

Rel 20 dBm

#Atten 30 dB

Stop Freq

246700000 GHz

#Samp)

CF Step

6.00000000 MHz
Auto Man

[
L

|

|

Freq Cliset

0.00000000 Hz

Center 2.437 00 GHz
#Res BW 510 kHz

#VBW 1 MHz #5weep 100 ms (1

Span 60 MHz

001 pis)

Transmit Freq Emor
% dB Bandwidth

Occupied Bandwidth
36.3903 MHz

Occ BW % Pwr
x dB

110.211 kHz
52.438 MHz"

-26.00 dB

Signal Track
Cif

99.00 % |||on

99% BANDWIDTH, Chain 1 HIGH CH
% Agilent 14:10:40 Apr 11, 2015

R T | Sweeé |

| Sweep Time

Ch Freg
Occupied Bandwidth

2.452 GHz

Trig  Free 100.0 ms

Averages: 100

Auto Man

| Man

Sweep

| Single Caont

Rel 20 dBm

#Atien 30 dB

ALto Sweep

#Samp|

Time
Morm

Accy
| Gate
On Cif

Gate Setup

Center 2.452 00 GHz
#Res BW 510 kHz

#VBW 1 MHz #Sweep 100 ms

Span 60 MHz
(1001 pts)

Pairts

Transmit Freq Emar
x dB Bandwidth

Occupied Bandwidth

Occ BW % Pwr
36.4020 MHz x 4B
190.365 kHz
50.454 MHz*

99.00 % 1001

-26.00 dB

Page 110 of 233

FORM NO: CCSUP4701J

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FAX: (510) 661-0888

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



REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH

W Agilent 14:12:09 Apr 11, 2015

R T |FrequhanneI |

Ch Freq
Occupied Bandwidih

2422 GHz

Certer Freq

Free Il 2 42200000 GHz

Trig

Averages: 100 I

| Stait Freq

Rel 20 dBm #Atten 30 dB

2.39200000 GHz

#5amp)

Stop Freq

2.45200000 GHz

CF Step

6.00000000 MHz

Auto Man

i Freq Cliset

Center 2.422 00 GHz

#Res BW 510 kHz #VBW 1 MHz

Span 60 MHz 0.00000000 Hz
#5weep 100 ms (1001 pis)

Occupied Bandwidth
36.2277 MHz

131.888 kHz
49.030 MHz*

Transmit Freq Emor
% dB Bandwidth

Signal Track
Occ BW % Pwr Cf

x dB

99.00 % |||on
-26.00 dB

99% BANDWIDTH, Chain 2 MID CH

He Agilent 14:16:34 Apr 11, 2015

R T |FrequhanneI |

Ch Freq 2437 GHz

Certer Freq

Free Il 2 43700000 GHz

Trig

Occupied Bandwidih

Averages: 100 |

Stait Freq

Rel 20 dBm #Atten 30 dB

2.40700000 GHz

#5amp)

Stop Freq
2.46700000 GHz

CF Step

6.00000000 MHz

Auto Man

Freq Cliset

Center 2.437 00 GHz

#Res BW 510 kHz #VBW 1 MHz

Span 60 MHz 0.00000000 Hz

#5weep 100 ms (1001 pis)

Occupied Bandwidth
36.3674 MHz

Transmit Freq Emor
% dB Bandwidth

106.250 kHz
49.940 MHz*

Signal Track
Cf

Occ BW % Pwr
x dB

99.00 % |||on
-26.00 dB
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015

IC ID:

43244-BRCM1088

99% BANDWIDTH, Chain 2 HIGH CH
H Agilent 14:11:24 Apr 11, 2015

R T |Fre§fChanneI |

Ch Freg 2452 GHz

Certer Freq

Trig Free {5 45500000 GHz

Occupied Bandwidth Averages: 100 I

Rel 20 dBm #Atien 30 dB

| Stait Freq
2.42200000 GHz

#5amp)

-]

Stop Freq
248200000 GHz

CF Step

6.00000000 MHz

T Aute Man

Freq Ctiset

Center 2.452 00 GHz

#Res BW 510 kHz #VBW 1 MHz #Sweep 100 ms (1001 pts)

Span 60 MHz 0.00000000 Hz

36.3584 MHz

Transmit Freq Emar 194.060 kHz
x dB Bandwidth 47.651 MHz*

Occupied Bandwidth Occ BW % Pwr 99.00% |lfon

Signal Track
Cif

xdB  -26.00 dB
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

8.8.3. OUTPUT POWER

LIMITS

FCC §15.247

IC RSS-247 Clause 5.4 (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

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: 15U20284-E2A DATE: JUNE 16, 2015

FCC ID: QDS-BRCM1088 IC ID: 43244-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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

8.8.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247

IC RSS-247 Clause 5.2 (2)

For digitally modulated systems, the power spectral density conducted form the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 KHz band during any time
interval of continuous transmissions.

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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-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

- Agilent 15:19:08 Apr 11, 2015 R T |Freg/Channel

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: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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

R T

Freg/Channel

Rel 20 dBm

#Atten 30 dB

Mkr1 2.469 621 GHz
-2.844 dBm

#Avg

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

CF Step
wwrs|| 6.00000000 MHz
Auto Man

Freq Ctiset
0.00000000 Hz

Swp

On

Center 2.452 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 60 MHz
Sweep 18.57 ms (8192 pts)

Signal Track
Cif

—

PSD, Chain 1

PSD, Chain 1 LOW CH

W Agilent 15:17:13 Apr 11, 2015

R T

Freg/Channel

Rel 20 dBm

#Atten 30 dB

Mkr1 2.425 901 GHz
-3.100 dBm

#Avg
Log

10
dB/

Otist
12

dB
DI

Certer Freq
242200000 GHz
Stait Freq
2.39200000 GHz
Stop Freq
245200000 GHz

8.0
dBm

#PAvg
100

Aute

CF Step
6.00000000 MHz

Man

w1 52
53 FS

AA
aff):

FTun
Swp

On

Center 2.422 00 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

—
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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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
Cif

On

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
2.42200000 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
On Cif
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-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

- Agilent 15:20:35 Apr 11, 2015 R T |Freg/Channel

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: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

PSD, Chain 2 HIGH CH
- Agllent 15:22:51 Apr 11, 2015 R T

Mkr1 2.469 701 GHz
-4.356 dBm

Freg/Channel

Certer Freq
2 45200000 GHz
Stait Freq
242200000 GHz
Stop Freq
248200000 GHz
CF Step
6.00000000 MHz
|| Auta Man

Freq Ctiset
0.00000000 Hz

Rel 20 dBm
#Avg

#Atten 30 dB

Signal Track
Cif

Swp On

Center 2.452 000 GHz
#Res BW 100 kHz

Span 60 MHz
Sweep 18.57 ms (8192 pts)

#VBW 300 kHz
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

8.8.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247

IC RSS-247 Clause 5.5

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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-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: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

OUT-OF-BAND EMISSIONS, Chain 0

OUT OF BAND Chain 0 LOW CH
@ Agilent 15:20:45 May 8, 2015 R T | Peak Search
Mkr1 2.419 GHz

Rel 20 dBm Atten 20 dB 5.53 dBm Next Peak
#Peak S

Log &
dB/ ‘ Next Pk Rigrt

Next Pk Lelt

dBm } | | N T Min Search
#PAvgl | |

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

1 1 2.418 GHz £.53 dBm
2 )] 25701 GH=z -52.27 dBm

Mkr € CF

KX
-

Tel2

OUT OF BAND Chain 0 MID CH
i Agilent 15:17:19 May 8, 2015 R T | Marker '

Rel 20 dBm Atten 20 dB 189'92“ Magrker )

#Peak =
Log

MNormal

dB/

Deta

dBm T b ok Deta Pair
| I | ITracking Rel)
#PAvgl | | Ref A

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 4.58 dBm
2 ) 13.485 GHz -65.27 dBm

Span Pair
Span
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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

Mkr2 13.924 GHz
Rel 20 dBm #Atten 20 dB -54.39 dBm Certer Freq
#Peak 13.0150000 GHz
Log

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

Mkr1 2.428 33 GHz
Rel 20 dBm Atten 20 dB 6.62 dBm Full Screen
#Peak 1
Log Y - -
10 sl beluld Display Line
dB/ on -23.20 clli!rg_f
Ofist — —

11
dB

DI
.23.2
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: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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

Page 126 of 233

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701J

TEL: (510) 771-1000 FAX: (510) 661-0888

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



REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

OUT-OF-BAND EMISSIONS, Chain 1

OUT OF BAND Chain 1 LOW CH

@ Agilent 15:19:02 May 8, 2015

R T

Marker

Rel 20 dBm

Atten 20 dB

Mkr2 19.443 GHz
-54.12 dBm

#Peak T

1

Select Marker
12 3 4

Log G

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)

Maker Tiace

1 1

2 1)

X Axiz
2.418 GHz
18.443 GHz

Amplifude
£5.02 dBm
-54.12 dBm

Span Pair
Span

OUT OF BAND Chain 1 MID CH

- Agilent 15:13:31 May 8, 2015

R T

Peak Search

Rel 20 dBm

Atten 20 dB

Mkr1 2.445 GHz
2.13 dBm

#Peak |

Next Peak

1

Log pr

dB/

Next Pk Lelt

‘ Next Pk Rigrt

dBm

#PAvg i i

‘ Min Search

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Matker Tiace
1 1
2 1)

3 11

X Axis
2.445 GHz
4880 GH=z

24272 GHz

Ampliiude
2.12 dBm
-55.93 dBm
-52.90 dBm

‘ Pk-Pk Search

‘ Mkr € CF
Mare
1el2
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

OUT OF BAND Chain 1 HIGH CH
- Agilent 19:24:02 May 13, 2015 R T |Freg/Channel

Mkr2 13.859 GHz
Rel 20 dBm #Atten 20 dB -55.15 dBm Certer Freq
#Peak 13.0150000 GHz
Log

10 Stait Freq

dB/ 30.0000000 MHz
Otist

10.6
dB Stop Freq
oI 26.0000000 GHz

-23.2
dBm . R b, CF Step
I | 2.59700000 GHz

#PA"9| | Auto Man
Start 30 MHz i Stop 26.000 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 2.482 s (2001 pis)
Maiker Tiace X Axiz Amplilude

i 2.445 GHz 2.45 dBm

1} 12.858 GHz -E5.15 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 Displa

Mkr1 2.419 57 GHz
Rel 20 dBm Atten 20 dB 6.18 dBm Full Screen
#Peak N
Log & ; -
10 APRRV N ¥ . . Display Line
dB/ o -23.80 clElrg_f
Offst — =

o -
dB
DI

-23.8 ‘

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 pts) Position 4
Maher Tiace H Aniz Amplilude Center

1 i 2.418 57 GHz .18 dBm
Title v

Preferences M
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REPORT NO: 15U20284-E2A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

OUT-OF-BAND EMISSIONS, Chain 2

OUT OF BAND Chain 2 LOW CH
@ Agilent 15:04:59 May 8, 2015 R T |Freg/Channel
Mkr1 2.432 GHz

Ref 20 dBm Atten 20 dB 2.12 dBm Certer Freg
#Peak |

13.0150000 GHz
1

Log 4
Stait Freq
dBf 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 )

#Res BW 100 kHz #VBW 300 kHz ___ Sweep 2.482 s (2001 pts) Freg Ciset

0.00000000 Hz

Maiker Tiace K Aniz Amplitude
1 1) 2.422 GHz 2.12 dBm

5 ) 12728 GHz -86.11 dBm Signal Track
On Cf

|

OUT OF BAND Chain 2 MID CH
- Agilent 15:06:26 May 8, 2015 R T Marker
Mki2 13.703 GHz

Rel 20 dBm Atten 20 dB -55.18 dBm
#Peak |

1

Log P

Select Marker
12 3 4

dB! MNormal

Deta

dBm _ - PRI o Deta Pair
| ITracking Ret)
#PAvg | Ref A

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: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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

LIMITS

FCC §15.247

IC RSS-247 Clause 5.4 (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

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: 15U20284-E2A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-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 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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-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: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-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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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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 321 5.9 62.46 - - 74 -11.54 242 106 \
2 *2.484 28.18 PK 321 5.9 66.18 - - 74 -7.82 242 106 \
3 *2.484 14.51 RMS 321 5.9 52.51 54 -1.49 - - 242 106 \
4 *2.484 15.58 RMS 321 5.9 53.58 54 -.42 - - 242 106 \

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

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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

Peak Limit (dBulU/m)

(dBulU/m)

Avg Limit (dBuU/m)

18
Frequency (GHz)

Range (GHz) et RGI VB fvg Typ Susep Pis foupo/fode  Position Range (GHz) Dot KW Ul fvg Typ Susep Plo Woups/Made  FPosition
1-3 PERK  M(-6B) 3k Pur Avg(RS)  Auto/Cpled 68B  InfMAXH  B-368degs 3:3-18 PEAK  IM(-68) 3Bk Pur Avg(RMS)  Auto/Cpled 18k  Inf/WAXH  B-36Bdegs 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

Radioted Emissions 3-Meters
Project Nunber: 15028284

Client:Broadeom
Config:EUT with Laptop
Mode:T1b CHI 2412MHz 3Tx
Tested by:lieu Nguyen

Limit (dBuU/m)

(dBul/m)

Avg Limit (dBuU/m)

Frequency (GHz)

Range (@) o oot Pis  foupo/fode  FPosition Ronge (GHz) o wees > Foups/Made

11b CH! 2412 g8B.DAT 39763 24 Nov 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

MID CHANNEL

HORIZONTAL

<UL Fremont,5m Chomber B 38 Mar 2015 13:55:

"
Radioted Emissions 3-Meters

195 ET?JEE§ Number : 15028284
ient :Broadcom
Config:EUT with Laptop
Mode:T1b CH7 2442MHz 3Tx
95 Tested by:Lieu Nguyen

Peok Limit (dBulU/m)

(dBul/m)

Avg Limit (dBuU/m)

T | IR -

18
Frequency (GHz)

Pls  #oups/fode  Posi
o

Range (6H2) Ot RGd VB fvg Typ Suer
1:4-3 r Bug(RI 60

I 0 = F tion ~ Fonge Gl Dot fvg Tup Swosp Pts Foups/fade  Fosition
PERK  1M(-6dB) 38 Pu 15) fAuto/Cpled  6ODI Inf /MAXH legs H 318 181

REU VBl g
PEK  IMG-68)  Jk  Pur Avg(RHS)  Auto/Cpled /WA B-36Bdegs H

FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scan.TST 38763 24 Nov 2814 Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont,Sm Chomber B 38 Mar 2015 13:55:41

B

Radioted Emissions 3-Meters

Project Number: 15028284
185} €1 iont Broadoom
Config:EUT with Loptop
Mode:T1b CH7 2442MHz 3Tx
a5 Tested by:Lieu Nguyen

85

Peak Limit (dBulU/m)

75

65

(dBuU/m)

Avg Limit (dBuU/m)
55

45

35

Z
Fregquency (GHz)

Range (6H2) VB fvg Typ Sucep Pio foups/fode  Position Ronge (6H2) Sveep Pts  Fups/fade  Fosition

FCC Part!5 Subpart C 248BMHz Spurious Emissions with Average Scan.TST 39763 24 Nov 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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 *1.078 36.04 PK2 27.5 -23 0 40.54 - - 74 -33.46 119 213 H
*1.079 24.58 MAv1 27.6 -23 0 29.18 54 -24.82 - - 119 213 H
2 *1.097 41.98 PK2 27.6 -22.9 0 46.68 - - 74 -27.32 289 182 H
*1.095 31.62 MAv1 27.6 -22.9 0 36.32 54 -17.68 - - 289 182 H
3 *1.495 40.47 PK2 28.7 -21.5 0 47.67 - - 74 -26.33 173 202 H
*1.494 27.92 MAv1 28.7 -21.5 0 35.12 54 -18.88 - - 173 202 H
4 *1.699 40.39 PK2 29.7 -21.2 0 48.89 - - 74 -25.11 80 263 H
*1.699 28.48 MAv1 29.8 -21.2 0 37.08 54 -16.92 - - 80 263 H
7 *2.488 47.13 PK2 325 -20.9 0 58.73 - - 74 -15.27 168 254 H
*2.486 33.13 MAv1 325 -20.9 0 44.73 54 -9.27 - - 168 254 H
10 *1.099 41.28 PK2 27.6 -22.8 0 46.08 - - 74 -27.92 13 191 \
*1.099 30.63 MAv1 27.6 -22.9 0 35.33 54 -18.67 - - 13 191 \
11 *1.699 37.16 PK2 29.8 -21.2 0 45.76 - - 74 -28.24 66 167 \
*1.698 25.44 MAv1 29.7 -21.2 0 33.94 54 -20.06 - - 66 167 \
12 *2.378 47.79 PK2 31.9 -20.9 0 58.79 - - 74 -15.21 11 301 Vv
*2.38 30.34 MAv1 31.9 -20.9 0 41.34 54 -12.66 - - 11 301 Vv
8 *4.884 48.22 PK2 34.2 -30.4 0 52.02 - - 74 -21.98 21 239 H
*4.884 44.54 MAv1 34.2 -30.4 0 48.34 54 -5.66 - - 21 239 H
13 *4.884 46.6 PK2 34.2 -30.4 0 50.4 - - 74 -23.6 68 108 \
*4.884 42.27 MAv1 34.2 -30.4 0 46.07 54 -7.93 - - 68 108 \
14 *7.325 42.01 PK2 353 -28.1 0 49.21 - - 74 -24.79 113 281 \
*7.325 33.59 MAv1 353 -28.1 0 40.79 54 -13.21 - - 113 281 \
5 2.124 33.61 PK 316 -20.9 0 4431 - - - - 0-360 100 H
6 2.391 36.97 PK 32 -20.9 0 48.07 - - - - 0-360 100 H
9 9.768 3145 PK 36.9 -24 0 44.35 - - - - 0-360 199 H
15 9.768 34.86 PK 36.9 -24 0 47.76 - - - - 0-360 199 \

* - indicates frequency in CFR15.205/IC8.10 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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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

HIGH CHANNEL

HORIZONTAL

<UL Fremont,5m Chomber B 38 Mar 2015 15:18:087

"
Radioted Emissions 3-Meters

195 ET?JEE§ Number : 15028284
ient :Broadcom
Config:EUT with Laptop
Mode:T1b CH7 2472MHz 3Tx
95 Tested by:Lieu Nguyen

Peok Limit (dBulU/m)

(dBul/m)

Avg Limit (dBuU/m)

umnwmﬂmtgm

18
Frequency (GHz)

Pls  #oups/fode  Posi
o

Range (GH2) et o VB g Tgp Sue
1:4-3 PEf r Aug(RHE EBck

0 = F tion ~ Fonge Gl Dot " Swosp Pts Foups/fade  Fosition
K IM(-AdB) 38 Pu 15) fAuto/Cpled  6ODI Inf /MAXH legs H 318 181

R VBl Avg T
PEAK  M(-6dB) 3Bk  Pur AvgCRNS) futo/Cpled nf/WAXH  B-36Bdegs H

FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scan.TST 38763 24 Nov 2814 Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont,Sm Chomber B 38 Mar 2015

B

Radioted Emissions 3-Meters

Project Number: 15028284
185} €1 iont Broadoom
Config:EUT with Loptop
Mode:T1b CH7 2472MHz 3Tx
a5 Tested by:Lieu Nguyen

85

Peak Limit (dBulU/m)

75

65

(dBuU/m)

Avg Limit (dBuU/m)
55

45

35

Z
Fregquency (GHz)

Range (6H2) VB fvg Typ Sucep Pio foups/fode  Position Ronge (6H2) Sveep Pts  Fups/fade  Fosition

FCC Part!5 Subpart C 248BMHz Spurious Emissions with Average Scan.TST 39763 24 Nov 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *1.099 44.03 PK2 27.6 -22.9 0 48.73 - - 74 -25.27 15 249 H
*1.099 35.09 MAv1 27.6 -22.9 0 39.79 54 -14.21 - - 15 249 H
2 *1.498 40.55 PK2 28.7 -21.4 0 47.85 - - 74 -26.15 173 151 H
*1.499 28.01 MAv1 28.6 -21.4 0 35.21 54 -18.79 - - 173 151 H
3 *1.7 40.25 PK2 29.8 -21.2 0 48.85 - - 74 -25.15 9 246 H
*1.699 28.12 MAv1 29.7 -21.2 0 36.62 54 -17.38 - - 9 246 H
1 *1.098 40.91 PK2 27.6 -22.9 0 45.61 - - 74 -28.39 228 236 Vv
*1.099 30.55 MAv1 27.6 -22.9 0 35.25 54 -18.75 - - 228 236 Vv
12 *1.494 39.91 PK2 28.7 -21.5 0 47.11 - - 74 -26.89 243 297 Vv
*1.494 27.39 MAv1 28.7 -21.5 0 34.59 54 -19.41 - - 243 297 Vv
13 *1.697 39.22 PK2 29.7 -21.2 0 47.72 - - 74 -26.28 141 183 \
*1.693 26.79 MAv1 29.7 -21.3 0 35.19 54 -18.81 - - 141 183 \
8 *4.944 47.92 PK2 34.1 -30.4 0 51.62 - - 74 -22.38 17 258 H
*4.944 43.59 MAv1 34.1 -30.4 0 47.29 54 -6.71 - - 17 258 H
9 *7.416 41.02 PK2 35.4 -27.3 0 49.12 - - 74 -24.88 316 217 H
*7.417 32.54 MAv1 35.4 -27.3 0 40.64 54 -13.36 - - 316 217 H
16 *4.944 49.07 PK2 34.1 -30.4 0 52.77 - - 74 -21.23 246 113 \
*4.944 45.18 MAv1 34.1 -30.4 0 48.88 54 -5.12 - - 246 113 \
18 *7.418 41.93 PK2 35.4 -27.3 0 50.03 - - 74 -23.97 98 214 \
*7.417 34.23 MAv1 35.4 -27.3 0 42.33 54 -11.67 - - 98 214 \
4 2.124 32.76 PK 316 -20.9 0 43.46 - - - - 0-360 101 H
5 2.391 36.77 PK 32 -20.9 0 47.87 - - - - 0-360 101 H
14 2.394 38.51 PK 32 -21 0 49.51 - - - - 0-360 200 \%
6 2.504 384 PK 325 -20.8 0 50.1 - - - - 0-360 200 H
15 2.557 33.64 PK 32.7 -20.9 0 45.44 - - - - 0-360 101 \2
7 2.562 33,57 PK 32.7 -20.9 0 45.37 - - - - 0-360 200 H
17 5.238 49.88 PK 34.3 -30.2 0 53.98 - - - - 0-360 101 \%
10 9.888 35.89 PK 371 -23.9 0 49.09 - - - - 0-360 101 H

* - indicates frequency in CFR15.205/IC8.10 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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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015

FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088
9.3. TX ABOVE 1 GHz 802.11g LEGACY MODE IN THE 2.4 GHz
BAND

RESTRICTED BANDEDGE (CHANNEL 1)

CHANNEL1 RESTRICTED, HORIZ

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 35.26 PK 32 5.7 72.96 - - 74 -1.04 228 104 H
2 *2.39 35.69 PK 32 5.7 73.39 - - 74 -.61 228 104 H
3 *2.39 16.24 RMS 32 5.7 53.94 54 -.06 - - 228 104 H
4 *2.39 16.12 RMS 32 5.7 53.82 54 -.18 - - 228 104 H

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

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

RESTRICTED BANDEDGE (CHANNEL 2)

CHANNEL 2 RESTRICTED, HORIZ

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 *2.39 27.06 PK 32 5.7 64.76 - - 74 -9.24 224 110 H
2 *2.39 31.95 PK 32 5.7 69.65 - - 74 -4.35 224 110 H
3 *2.39 15.58 RMS 32 5.7 53.28 54 =72 - - 224 110 H
4 *2.39 15.98 RMS 32 5.7 53.68 54 -.32 - - 224 110 H

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

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

RESTRICTED BANDEDGE (CHANNEL 10)

CHANNEL 10 RESTRICTED, HORIZ

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 30.74 PK 321 5.9 68.74 - - 74 -5.26 234 124 H
2 *2.484 32.01 PK 321 5.9 70.01 - - 74 -3.99 234 124 H
3 *2.484 14.6 RMS 321 5.9 52.6 54 -1.4 - - 234 124 H
4 *2.484 15.12 RMS 321 5.9 53.12 54 -.88 - - 234 124 H

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

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

AUTHORIZED BANDEDGE (CHANNEL 11)

CHANNEL 11 BANDEDGE, HORIZ

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 34.19 PK 321 5.9 72.19 - - 74 -1.81 240 125 H
2 *2.484 3451 PK 321 5.9 72.51 - - 74 -1.49 240 125 H
3 *2.484 15.14 RMS 321 5.9 53.14 54 -.86 240 125 H
4 *2.484 15.24 RMS 321 5.9 53.24 54 -.76 240 125 H

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

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

AUTHORIZED BANDEDGE (CHANNEL 12)

CHANNEL 12 BANDEDGE, HORIZ

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 29 PK 321 5.9 67 - - 74 -7 230 122 H
2 *2.485 34.65 PK 321 5.9 72.65 - - 74 -1.35 230 122 H
3 *2.484 14.77 RMS 321 5.9 52.77 54 -1.23 - - 230 122 H
4 *2.484 15.73 RMS 321 5.9 53.73 54 -.27 - - 230 122 H

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

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

AUTHORIZED BANDEDGE (CHANNEL 13)

CHANNEL 13 BANDEDGE, HORIZ

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 32.34 PK 321 5.9 70.34 - - 74 -3.66 230 122 H
2 *2.484 3241 PK 321 5.9 70.41 - - 74 -3.59 230 122 H
3 *2.484 15.45 RMS 321 5.9 53.45 54 -.55 - - 230 122 H
4 *2.484 15.75 RMS 321 5.9 53.75 54 -.25 - - 230 122 H

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

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015

FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088
9.4. TX ABOVE 1 GHz 802.11n HT20 CDD 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)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 35.77 PK 32 5.7 73.47 - - 74 -.53 230 103 \
2 *2.39 32.82 PK 32 5.7 70.52 - - 74 -3.48 230 103 \
3 *2.39 14.44 RMS 32 5.7 52.14 54 -1.86 - - 230 103 \
4 *2.39 15.11 RMS 32 5.7 52.81 54 -1.19 - - 230 103 "

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

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

RESTRICTED BANDEDGE (CHANNEL 2)

CHANNEL 2 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)
2 *2.389 34.19 PK 32 5.7 71.89 - - 74 -2.11 19 144 \
1 *2.39 27.92 PK 32 5.7 65.62 - - 74 -8.38 19 144 \
3 *2.39 16 RMS 32 5.7 53.7 54 -3 - - 19 144 \
4 *2.39 15.92 RMS 32 5.7 53.62 54 -.38 - - 19 144 \

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

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20284-E2A

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

IC ID: 43244-BRCM1088

AUTHORIZED BANDEDGE (CHANNEL 10)

CHANNEL 10 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 26.93 PK 321 5.9 64.93 - 74 -9.07 245 102 \
2 *2.484 35.64 PK 321 5.9 73.64 - 74 -.36 245 102 \
3 *2.484 13.21 RMS 321 5.9 51.21 54 -2.79 - - 245 102 \
4 *2.484 13.53 RMS 321 5.9 51.53 54 -2.47 - - 245 102 \

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

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-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 25.71 PK 321 5.9 63.71 - - 74 -10.29 238 149 \
2 *2.484 35.19 PK 321 5.9 73.19 - - 74 -.81 238 149 \
3 *2.484 12.41 RMS 321 5.9 50.41 54 -3.59 - - 238 149 \
4 *2.486 13.59 RMS 321 5.9 51.59 54 -2.41 - - 238 149 \

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

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20284-E2A

FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

AUTHORIZED BANDEDGE (CHANNEL 12)

CHANNEL 12 BANDEDGE, VERT

Trace Markers

Marker Frequency Meter

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 28.32 PK 321 5.9 66.32 74 -7.68 56 216 \
2 *2.484 33.21 PK 321 5.9 71.21 - 74 -2.79 56 216 \
3 *2.484 15.84 RMS 321 5.9 53.84 54 -.16 - 56 216 \
4 *2.484 15.66 RMS 321 5.9 53.66 54 -.34 56 216 \

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

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

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)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 31.55 PK 321 5.9 69.55 - 74 -4.45 249 103 \
2 *2.484 33.2 PK 321 5.9 71.2 - 74 -2.8 249 103 \
3 *2.484 15.52 RMS 321 5.9 53.52 54 -.48 249 103 \
4 *2.484 15.78 RMS 321 5.9 53.78 54 -.22 249 103 \

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

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

HORIZONTAL

~UL Fremont,5m Chomber B 39 Mar 2015 21:32:368

"
Radioted Emissions 3-Meters

L5 ET?Jch Number: 15028284
ient :Broadcom

Config:EUT u/ Laptop

Mode:2.4 11n HT2B CH1 2412 3Tx

a5 Tested by:L. Lara

as

5 Peok Limit (dBulU/m)

65

(dBulU/m)

Avg Limit (dBulU/m)
55 =

|
|
45 | “j“JW

35

18
Frequency (GHz)

VBN
30

Range (6Hz) Det  RAd
1:4-3 PERK  1H(-6cB)

fivg Tup Susep Pis  Houpo/fode  Position "~ Ronge (Gl
ur Aug(RHS) 318

VB fvg Tup Sucep Pts Houps/Made  Position
uto/Cpled  EBBI  InfMAXH  B-36degs H futo/Cpled 18k T

Dot RBW
PEAK  IM(-BdB) 3Bk Pur AvgCRMS) nf/MEXH  B-36Bdegs H

P

FCC Part!5 Subport C 248BMHz Spurious Emissions with Average Scan.TST 38763 24 Nov 2814 Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont,5m Chomber B 38 Mar 20815 21:32:30

"5
Radioted Emissions 3-Meters

\B5 ET?J55§ Number : 15028284
ient Broadcom

Config:EUT u/ Laptop

Mode:Z.4 11n HT2B CHI 2412 3Tx

a5 Tested by:L. Lara

85

Limit (dBuU/m)

75

(dBul/m)

Avg Limit (dBulU/m)

18
Freguency (GHz)

Range (6Hz) Sueep Pis  #5Sups/Mode Position Range (6Hz) Sneep Pts  #Sups/Made Position

FCC Part!5 Subpaort C 2488MHz Spurious Emissions with Average Scon.TST 38763 24 Nov 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)

2 *2.487 45.2 PK2 325 -20.9 56.8 - - 74 -17.2 57 210 H
*2.487 35.52 MAv1 325 -20.9 47.12 54 -6.88 - - 57 210 H
3 *2.487 44.73 PK2 325 -20.9 56.33 - - 74 -17.67 208 293 \
*2.487 34.7 MAv1 325 -20.9 46.3 54 -7.7 - - 208 293 \
4 *4.816 51.88 PK2 343 -29.6 56.58 - - 74 -17.42 280 224 H
*4.826 38.79 MAv1 343 -29.7 43.39 54 -10.61 - - 280 224 H
5 *4.825 49.28 PK2 343 -29.7 53.88 - - 74 -20.12 337 140 \
*4.825 36.19 MAv1 343 -29.7 40.79 54 -13.21 - - 337 140 \
7 *3.353 40.63 PK2 329 -31 42.53 - - 74 -31.47 314 167 \
*3.354 28.64 MAv1 329 -31 30.54 54 -23.46 - - 314 167 \
2.124 33.32 PK 316 -20.9 44.02 - - - - 0-360 101 H
6 9.655 29.41 PK 36.7 -23.8 42.31 - - - - 0-360 101 Vv

* - 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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REPORT NO: 15U20284-E2A
FCC ID: QDS-BRCM1088

DATE: JUNE 16, 2015
IC ID: 43244-BRCM1088

MID CHANNEL

HORIZONTAL

<UL Fremont,5m Chomber B

38 Mar 2015

22:208:

B

185

Project Number: 15028284

95

Client :Broadcon
Config:EUT w/ Lopt

op
Mode:2.4 11n HT28 CH7 2442 3Tx

Tested by:L. Lara

Radioted Emissions 3-Meters

(dBuU/m)

Peak Limit

(dBul/m)

Avg Limit (dBuU/m)

i

Frequency (GHz)

18

Range (6Hz) Det UBK
1:4-3 PEA

REll g Typ
K IM(-6dB) 38 Pur RvglRH

)

Sucep
futorCpled

Plo  Woups/Tode
608 Inf /MAXH

Det

Posi
8-3 PEAK

Range (GHz) R VB fvg Tgp
EBck 3:3-18 M (-6dB) 3Bk Pur Avg(RMS)

Lion

Swosp

futo/Cpled

Fosition

Pts  Foups/ads
181 I B-36Bdegs H

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

22:20: 11

185

95

Project Number: 15028284

Client :Broadcon

Config:EUT w/ Laptop

Mode:2.4 11n HT28 CH7 2442 3Tx

85

Tested byiL. Lara

Radioted Emissions 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

Seeep

Pis  #oups/Todke

Fosition Ronge (6H2)

)

Pts  #Sups/Made Position

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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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (em)
(dBuv) (dB) (dBuVv/m)
3 *2.386 55.01 PK2 32 -20.9 66.11 - - 74 -7.89 274 193 \
*2.386 34.34 MAv1 32 -20.9 45.44 54 -8.56 - - 274 193 \
4 *2.49 50.52 PK2 325 -20.9 62.12 - - 74 -11.88 85 192 \
*2.49 3441 MAv1 325 -20.9 46.01 54 -7.99 - - 85 192 \
5 *4.882 49.67 PK2 34.2 -30.4 53.47 - - 74 -20.53 280 221 H
*4.881 37.6 MAv1 34.2 -30.4 41.4 54 -12.6 - - 280 221 H
7 *7.319 41.86 PK2 353 -28.2 48.96 - - 74 -25.04 299 189 H
*7.323 30.39 MAv1 353 -28.2 37.49 54 -16.51 - - 299 189 H
6 *4.884 48.66 PK2 34.2 -30.4 52.46 - - 74 -21.54 247 128 \
*4.884 35.72 MAv1 34.2 -30.4 39.52 54 -14.48 - - 247 128 \
8 *7.331 39.28 PK2 353 -28.1 46.48 - - 74 -27.52 270 228 \
*7.326 28.68 MAv1 353 -28.1 35.88 54 -18.12 - - 270 228 \
2 2.126 31.32 PK 316 -20.9 42.02 - - - - 0-360 199 Vv
1 2.129 3211 PK 31.6 -20.9 42.81 - - - - 0-360 101 H

* - indicates frequency in CFR15.205/IC8.10 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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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

HIGH CHANNEL

HORIZONTAL

<UL Fremont,5m Chomber B 38 Mar 2015 23:0808:

"
Radioted Emissions 3-Meters

[ o5 ET;JEDF Number : 15028284
ient Broadcom

Config:EUT u/ Laptop

Mode:2.4 11n HT2B CH13 2472 3Tx

a5 Tested by:L. Lara

Peok Limit (dBulU/m)

(dBul/m)

Avg Limit (dBuU/m)

18
Frequency (GHz)

Pls  #oups/fode  Posi
o

VB fvg Tup Sueep Plo H#oups/Made  Position
EBck 181 I

Range (6H2) Ot RGd VB fvg Typ Sue Dot FU
113 PER e BugtRl PEAK  IN(-BdB) 3Bk Pur Avg(RIS)  Auto/Cpled i/ B-360degs H

P
K IM(-6d8) 3k P ) Auto/Cpled  BOBI  Inf/MAXH

tion Range (Giz)
fegs H 3:3-18

FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scan.TST 38763 24 Nov 2814 Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont,Sm Chomber B 38 Mar 2015 23:808:52

B

Radioted Emissions 3-Meters

Project Number: 15028284

L] E— . . . S . S R o €] fomt : Broadoom

Config:EUT u/ Laptop

Mode:2.4 11n HT28 CH13 2472 3Tx
a5 Tested byil. Lara

85

Peak Limit (dBulU/m)

75

65

(dBuU/m)

Avg Limit (dBuU/m)
55

45

35

Z
Fregquency (GHz)

Range (6H2) VB fvg Typ Sucep Pio foups/fode  Position Ronge (6H2) Sveep Pts  Fups/fade  Fosition

FCC Part!5 Subpart C 248BMHz Spurious Emissions with Average Scan.TST 39763 24 Nov 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (em)
(dBuv) (dB) (dBuVv/m)

2 *2.385 43.41 PK2 32 -20.9 54.51 - - 74 -19.49 105 299 H
*2.39 32.55 MAv1 32 -20.9 43.65 54 -10.35 - - 105 299 H
3 *2.387 45.36 PK2 32 -20.9 56.46 - - 74 -17.54 269 196 \
*2.386 34.77 MAv1 32 -20.9 45.87 54 -8.13 - - 269 196 \
4 *4.942 46.49 PK2 341 -30.4 50.19 - - 74 -23.81 282 214 H
*4.947 34.9 MAv1 341 -30.4 38.6 54 -15.4 - - 282 214 H
6 *7.419 42.82 PK2 35.4 -27.3 50.92 - - 74 -23.08 301 196 H
*7.418 31.59 MAv1 35.4 -27.3 39.69 54 -14.31 - - 301 196 H
5 *4.933 46.64 PK2 341 -30.5 50.24 - - 74 -23.76 245 161 \
*4.944 34.59 MAv1 341 -30.4 38.29 54 -15.71 - - 245 161 \
7 *7.419 41.3 PK2 35.4 -27.3 49.4 - - 74 -24.6 52 161 \
*7.418 30.57 MAv1 35.4 -27.3 38.67 54 -15.33 - - 52 161 \
2.124 33.84 PK 316 -20.9 44.54 - - - - 0-360 101 H
9 9.89 33.62 PK 371 -23.9 46.82 - - - - 0-360 101 \
8 9.9 30.57 PK 371 -23.8 43.87 - - - - 0-360 200 H

* - indicates frequency in CFR15.205/IC8.10 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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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015

FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088
9.5. TX ABOVE 1 GHz 802.11n HT20 TxBF 3Tx MODE IN THE 2.4 GHz
BAND

RESTRICTED BANDEDGE (CHANNEL 1)

CHANNEL1 RESTRICTED, VERT

Trace Markers

Marker Frequency Meter Det AFT136 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.39 33.23 PK 32 4.9 0 70.13 - - 74 -3.87 323 180 A
2 *2.39 36.03 PK 32 4.9 0 72.93 - - 74 -1.07 323 180 A
3 *2.39 15.35 RMS 32 4.9 .55 52.8 54 -1.2 - - 323 180 A
4 *2.39 15.94 RMS 32 4.9 .55 53.39 54 -.61 - - 323 180 A

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

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

RESTRICTED BANDEDGE (CHANNEL 2)

CHANNEL2 RESTRICTED, VERT

Trace Markers

Marker Frequency Meter Det AFT136 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 36.18 PK 32 4.9 0 73.08 - - 74 -.92 293 162 A
2 *2.389 36.08 PK 32 4.9 0 72.98 - - 74 -1.02 293 162 A
3 *2.39 16.53 RMS 32 4.9 .55 53.98 54 -.02 - - 293 162 A
4 *2.39 16.43 RMS 32 4.9 .55 53.88 54 -12 - - 293 162 A

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

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20284-E2A DATE: JUNE 16, 2015
FCC ID: QDS-BRCM1088 IC ID: 43244-BRCM1088

AUTHORIZED BANDEDGE (CHANNEL 10)

CHANNEL 10 BANDEDGE, VERT

Trace Markers

Marker Frequency Meter Det AFT136 Bypass (dB) DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 31.72 PK 321 5 0 68.82 - - 74 -5.18 298 228 A
2 *2.484 36.66 PK 321 5 0 73.76 - - 74 -.24 298 228 A
3 *2.484 14.29 RMS 321 5 .55 51.94 54 -2.06 - - 298 228 A
4 *2.484 15.69 RMS 321 5 .55 53.34 54 -.66 - - 298 228 A

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

PK - Peak detector
RMS - RMS detection
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