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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: BCM94709R-M 802.11 a/n/ac Access Point
MODEL.: BCM94709R-M
SERIAL NUMBER: 2088989 (Conducted) ; 2088932 (Radiated)
DATE TESTED: December 13, 2016 to February 27, 2017
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass

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

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

Approved & Released For

UL Verification Services Inc. By: Prepared By:
M —
CHARLES VERGONIO JASON QIAN
PROJECT LEAD EMC ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013.

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
[ ] 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
4.1, MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 9KHz to 0.15 MHz 3.84 0B
Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Radiated Disturbance, 1000 to 18000 MHz 4.32dB
Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Radiated Disturbance,26000 to 40000 MHz 5.24 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 BCM94709R-M 802.11 a/n/ac Access Point. The radio module is

BCM94366MCM5 802.11 a/n/ac radio as manufactured by Broadcom. Access Point is for indoor

application on

5.2.

Beamforming Output Power:

ly.

MAXIMUM OUTPUT POWER

The CDD power was measured, the TXBF antenna array gain needs to be taken into account
and this measurement used to define TXBF conducted power. Only TXBF 4TX power needed in

report.

The transmitter has a maximum conducted output power as follows:

5.3 GHz BAND
Frequency Range Mode Power, Chain |Power, Chain|Power, Chain|Power, Chain Output Output
(MHz) 0 (dBm) 1(dBm) 2 (dBm) 3 (dBm) Power Power
(dBm) (mw)
5.3 GHz band, 4TX BF
5270 - 5310 [802.11n HT40 BF [ 1521 | 1588 | 1533 | 1472 | 2133 135.68
5.6 GHz BAND
Frequency Range Mode Power, Chain|Power, Chain|Power, Chain|Power, Chain Output Output
(MHz) 0 (dBm) 1(dBm) 2 (dBm) 3 (dBm) Power Power
(dBm) (mw)
5.6 GHz band, 4TX BF
5510 - 5710 [802.11n HT40 BF | 1782 | 1754 | 1772 | 1712 | 2358 227.97
CDD Output Power:
The transmitter has a maximum conducted output power as follows:
5.3 GHz BAND
Frequency Range Mode Power, Chain|Power, Chain |Power, Chain|Power, Chain Output Output
(MHz) 0(dBm) 1(dBm) 2 (dBm) 3 (dBm) Power Power
(dBm) (mw)
5.2GHz & 5.3GHz, 2TX CDD
5210 802.11ac HT80+HT80 CDD 15.09 15.46 N/A N/A 18.29 67.44
5290 802.11ac HT80+HT80 CDD N/A N/A 15.64 15.05 18.37 68.63
5.6 GHz BAND
Frequency Range Mode Power, Chain | Power, Chain|Power, Chain|Power, Chain Output Output
(MHz) 0 (dBm) 1 (dBm) 2 (dBm) 3 (dBm) Power Power
(dBm) (mw)
5.6 GHz band, 2TX CDD
5530 802.11ac HT80+HT80 CDD 15.63 16.32 N/A N/A 19.00 79.41
5610 802.11ac HT80+HT80 CDD N/A N/A 15.87 15.19 18.55 71.67
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List of test reduction and modes covering other modes:

5.3 GHz BAND

5.3 GHz band, 4TX

5260 - 5320 802.11n HT20 1TX, 2TX, 3TX, 4TX CDD/SDM/STBC  [802.11n HT20 4TX BF
5270 - 5310 802.11n HT40 1TX, 2TX, 3TX, 4TX CDD/SDM/STBC  [802.11n HT40 4TX BF
5290 802.11ac HT80 1TX, 2TX, 3TX, 4TX CDD/SDM/STBC [802.11ac HTS0 4TX BF

5.2 GHz & 5.3 GHz band, 2TX
5210 802.11ac HT80+HT80 2TX SDM/STBC 802.11ac HT80+HT80 2TX CDD
5290 802.11ac HT80+HT80 2TX SDM/STBC 802.11ac HT80+HT80 2TX CDD
5.6 GHz BAND

5.6 GHz band, 4TX

5500 - 5720 802.11n HT20 1TX, 2TX, 3TX, 4TX CDD/SDM/STBC 802.11n HT20 4TX BF
5510- 5710 802.11n HT40 1TX, 2TX, 3TX, 4TX CDD/SDM/STBC 802.11n HT40 4TX BF
5530 - 5690 802.11ac HT80 1TX, 2TX, 3TX, 4TX CDD/SDM/STBC |802.11ac HT80 4TX BF

5.6 GHz band, 2TX
5530 802.11lac HT80+HT80 2TX SDM/STBC 802.11ac HT80+HT80 2TX CDD
5610 802.11lac HT80+HT80 2TX SDM/STBC 802.11ac HT80+HT80 2TX CDD
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes 4 WLAN omni-directional antennas, with a maximum gain of 0.3 dBi.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was PuTTY Ver 0.63.0.0.

The test software used during testing was Broadcom REL 7.14.164.301.
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5.5. WORST-CASE CONFIGURATION AND MODE

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.

The EUT normal position is placed flat on the turn table with all four antennas pointing up.
There was no X, Y, Z worst-case positions investigation needed. Please see setup photos.

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

802.11n HT20mode: MCSO0
802.11n HT40mode: MCSO0
802.11ac HT80mode: MCSO0
802.11ac HT80+HT80 mode: MCSO0

Radiated emissions for EUT with antenna was performed and passed; therefore, antenna port
spurious was not performed.
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DATE: FEBRUARY 27, 2017

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Monitor ASUS VS197 E2LMTF118423 DoC
Support PCB Board Broadcom BCM94709R 1 1923041 DoC
Support PCB Board Broadcom BCM94709R 2 1839019 DoC
Linux Laptop GIGABYTE P105 1517631219 DoC
AC/DC Adapter FSP GROUP INC FSPO65-REB - DoC
Keyboard DELL SK-8135 E145614 DoC
Mouse Logitech M100 1510HS03JPKS8 DoC
Laptop Lenovo G560 CB06427441 DoC
AC/DC Adapter Lenovo ADP-65YB B - DoC
1/0 CABLES
1/0 Cable List
Cable |Port # of identical |Connector |[Cable Type |[Cable Remarks
No ports Type Length (m)
1 |ACPower 4 AC Unshielded 1 -
2 usB 1 USB-Serial | Shielded 1 EUT to Laptop
3 Ethernet 1 RJ45 Unshielded 1 EUT to Laptop
4 DC Power 2 DC Unshielded 1 -
5 uUsB 2 usB Unshielded 1 -
6 HDMI 1 HDMI Shielded 1 -
TEST SETUP

The EUT is installed in a support PCB Board, which is connected to a laptop via a USB-Serial
cable during the tests. Test software exercised the radio card.
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TEST SETUP DIAGRAM
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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 TNo.| Cal Date Cal Due
Bilog Antenna 30-1000MHz Sunol JB1 899 |05/26/16 |05/26/17
Horn Antenna 1-18GHz ETS Lindgren 3117 346 02/22/16 |02/22/17
Horn Antenna 18-26GHz ARA MWH-1826/8B 449 05/26/16 |05/26/17
Horn Antenna 26.5- 40GHz ARA MWH-2640/8B 446 |05/25/16  |05/25/17
Preamp 10kHz-1000MHz Sonoma 310 300 |11/10/16 |11/10/17
Preamp 1-8GHz Miteq AMF-4D-01000800-30-29P|1170 |04/28/16 04/28/17
Preamp 1-18GHz Miteq AFS42-00101800-25-2-42 |1165 |08/01/16 08/01/17
Preamp 1-26.5GHz Agilent 8449B 404 |07/05/16 |07/05/17
Amplifier, 26-40GHz Miteq NSP4000-SP2 88 04/07/16  |04/17/17
Spectrum Analyzer 3kHz - 26.5GHAgilent E4440A 199 (07/22/16 |07/22/17
Spectrum Analyzer 9kHz - 40GHz|Agilent 8564E 106 |09/07/16 |09/07/17
Coaxial Switchbox Agilent SP6T 927 |02/25/16 02/25/17
EMI Test Receiver Rohde & Schwarz|ESR-EMI 1436 |11/19/16 |11/19/17
Spectrum Analzer 3Hz to 44GHz |Agilent N9030A 908 |04/13/16 |04/13/17
P-Series Power Meter Keysight N1911A 1264 |07/08/16 |07/08/17
RF Switch Box Agilent BOX #2 927 |03/03/16 |03/03/17
Attenuator/Switch Driver Agilent 11713A 745 103/03/16 |03/03/17
LISN for Conducted Emission FCC 50/250-25-2 1310 |06/08/16 |06/08/17
Power Sensor Agilent N1921A 1224 (03/22/16 |03/22/17
Loop Antenna EMCO 6502 35 |03/24/16 |03/24/17
Antenna Port Software UL ULRF Ver 4.2, Mar 7, 2016
Radiated Software uL UL EMC Ver 9.5, June 24, 2015
Conducted Software uL UL EMC Ver 9.5, Mar 26, 2015
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7. MEASUREMENT METHODS

On Time and Duty Cycle: KDB 789033 D02 v01r03, Section B.

26 dB Emission BW: KDB 789033 D02 v01r03, Section C and KDB 644545 D03 v01, Section D)
1) a), Section D) 1) b).

Conducted Output Power: KDB 789033 D02 v01r03, Section E.3.b (Method PM-G), KDB
662911 D01 v02r01.

Power Spectral Density: KDB 789033 D02 v01r03, Section F, KDB 662911 D01 v02r01.

Unwanted emissions in restricted bands: KDB 789033 D02 v01r03, Sections G.3, G.4, G.5, and
G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v01r03, Sections G.3, G.4, and
G.5.

Use of IEEE 802.11 channels that straddle the UNII-2C and UNII-3 bands at 5725 MHz: KDB
789033 D02 v01r03, Section llI

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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8. ANTENNA PORT TEST RESULTS
8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

CDD (for conducted)

Mode ON Time| Period |DutyCycle| Duty Duty Cycle 1/B
B X Cycle | Correction Factor|Minimum VBW
(msec) | (msec) [ (linear) (%) (dB) (kHz)
802.11n HT20CDD 1.930 1.950 0.990 98.97% 0.00 0.010
802.11n HT40 CDD 0.9507 | 0.9721 0.978 97.80% 0.10 1.052
802.11ac HT80 CDD 0.4600 | 0.4800 0.958 95.83% 0.18 2.174
802.11ac HT80+HT80 CDD | 0.2520 | 0.2720 0.926 92.65% 0.33 3.968

TXBF (for radiated)

Mode ON Time| Period |Duty Cycle| Duty Duty Cycle 1/B
B X Cycle [Correction Factor|Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
802.11n HT20 TxBF 3.872 4.180 0.926 92.63% 0.33 0.258
802.11n HT40 TxBF 4.6500 | 4.9500 0.939 93.94% 0.27 0.215
802.11ac HT80 TxBF 5.1300 | 5.4000 0.950 95.00% 0.22 0.195
802.11ac HT80+HT80 CDD | 0.2520 | 0.2720 0.926 92.65% 0.33 3.968

NOTE: The 802.11ac HT80+HT80 does not support TxBF so the duty cycle above is from CDD
mode.
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

DUTY CYCLE PLOTS for CDD

DUTY CYCLE 802.11n HT20 CDD MODE
i Agilent 09:31:17 Dec 14, 2016 R T Marker

50818_JQ AMki2 195ms

Rel 43.9 dBm Atten 40 dB -0.63 dB
#Peak

Select Marker
12 3 4

Naormal

Deta

Deta Pair
ITracking Ret)
LgAv Ref A

Center 5.320 000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 5 ms (1001 pts)

Maiker Tiace X Az Ampliiude
2435 ms 18.61 dBm

1.93 ms 0.50 dB

2435 ms 18.61 dBm

1.98 ms -0.63 dB

Span Pair

Span

DUTY CYCLE 802.11n HT40 CDD MODE

- Agilent 10:28:33 Dec 14, 2016 R T Marker

50816_JQ AMKi2 972.1ps
Ref 37.9 dBm Atten 40 dB 091dp || Select Marker

#Peak 1 2 3 4
Log

2

10 e L NN YRR TP TPV NTE N P e ey W e TR N T I T __._3(\__
dB/

Offst
13.9
dB Deta

Deta Pair
ITracking Rel)
Lgﬁ\! Ref A

Center 5.310 000 GHz Span 0 Hz

Res BW 8 MHz #VBW 50 MHz  Sweep 1.533 ms {1001 pts) Span Pair

Span
X Aniz Amplilude

2182 us

850.7 us

2182 us

8721 s
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DUTY CYCLE 802.11ac HT80 CDD MODE
@ Agilent 11:00:19 Dec 14, 2016 R T Marker

50812_JQ AMkiZ 480 ps
Ref 32.9 dBm Atten 30 dB 27208 || Select Marker
#Peak 2 3 4
Log I
10
dB/
Oftst
13.9
a8 Deta

MNormal

Deta Pair
ITracking Rel)
Lgﬁ\! Ref A

Center 5.290 000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1 ms (1001 pts)

X Aniz Amplilude

420 s 10.14 dBm

480 s 2.81dB

430 s 10.14 dBm

480 s 2724dB

Span Pair
Span Center

DUTY CYCLE 802.11ac HT80+HT80 CDD MODE

- K-wsMSsrctrumAm lyzer - 45211 LL =TE
N SENSE:INT 10__[05:42:55 PMDec 15,2016 ol
L | Avg Type Lug.Pwr ACEN 2345 0. Frequency
PNO: Fast —— 1rig: Free Run =
IFGain:Low #Atten: 10 dB

TPE|
OsT|P PP PP P

Auto Tune

10 dB/div. Ref 0.00 dBm
Log

Center Freq
5260000000 GHz

X

StartFreq
5.260000000 GHz

Stop Freq
5250000000 GHz

Center 5.250000000 GHz Span 0 Hz| CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pls) 8.000000 MHz
Auto Man

I T
t (a) 252.0 us (&) 4.28 dB
t 2200us -27.89dBm
t (a) 272.0us (A) 4.95dB FreqOffset
0Hz

Scale Type

STATUS
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REPORT NO: 11533080-E1V4
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DATE: FEBRUARY 27, 2017

DUTY CYCLE PLOTS for TXBF

DUTY CYCLE 802.11n HT20 TXBF MODE

- lqngmspmmam)yzu SﬂeplSA
L oc SENSE:INT|
‘ | Avg Typn, Lng Pwr
PNO: Fast —»— Trig: FreeRun
IFGain:Low Atten: 18 dB

|07:00:43 PM Dec 15, 2016 I

==
TRACE = Frequency

YPE| Wi
T|P

10 dBldiv
Log

Ref 113.99 dBpV

Auto Tune,

oo
%

Center Freq
5.320000000 GHz

StartFreq
5.320000000 GHz

Stop Freq
5.320000000 GHz

Center 5.320000000 GHz

Res BW 8 MHz #VBW 50 MHz

a) 4.180 ms (A)
2.706 ms

(4) 44.00 us (A)

(a) 3.828 ms (A)
2838 ms

0.83 dB
101.51 dBI.lV

96.29 dBuV

STATUS

DUTY CYCLE 802.11n HT40 TXBF MODE

Sweep 11.00 ms (1001 pts)|

Span 0 Hz| CF Step
8.000000 MHz,

Auto Man

Freq Offset
0 Hz

Scale Type.

Lin

- xmgms.;mm M-bm SwtplSA
]

SENSE:INT]

| Avg Type: Log-Pwr
PNO: Fast -+~ 1rig: FreeRun
IFGain:Low Atten: 18 dB

L[ o uea]
[07:07:27 PM Dec 15, 20:5
TRACE = Frequency
ha F'|\
‘ET|

:L?’:Imm.u Ref 113.99 dBpV

Auto Tune;

Center Freq
5.310000000 GHz

StartFreq
5.310000000 GHz

Stop Freq
5.310000000 GHz,

Center 5.310000000 GHz

Res BW 8 MHz #VBW 50 MHz

4950 ms (A)
7.060 ms
45.00 us (A)
4605 ms (&)
71470ms

-0.96 dB

92.81 dBuV

STATUS
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DATE: FEBRUARY 27, 2017

DUTY CYCLE 802.11ac HT80 TXBF MODE

= Keysight Spectrum Analyzer - Swept SA
L FF 0Q

5

PNO: Fast —>— 1rig: FreeRun
IFGain:Low Aren: 18 dB

ALIGN AUTO 09245”“0(-::5 2015
Avg Type: Log-Pwr

10 dB/div__ Ref 113.99 dBpV
Log

i

Center 5.200000000 GHz
Res BW 8 MHz

#VBW 50 MHz

¥
5.400 ms (&) 0.00 dB
4.245ms 90.18 dBuV
45.00 us (A) 289dB
5.085ms (A) -1.73dB

4.380ms 91.30 dBuV

Span 0 Hz|
Sweep 15.00 ms (1001 pts)|

DUTY CYCLE 802.11ac HT80+HT80 CDD MODE

[E=m

Frequency

Auto Tune

Center Freq
5290000000 GHz

StartFreq
5.290000000 GHz

Stop Freq
5.290000000 GHz

CF Step
8.000000 MHz
Man

Freq Offset
0Hz

Scale Type
Lin

l:ey;.ghl Spmm anw:er Asm LL

o

PNO: Fast -Q—-I Trig: Free Run

IFGain:Low #Atten: 10 dB

‘5 42 SSPHDEEJS 2016
Avg Type. Lug Pwr £ 3

EV|PPPPPP

==

Frequency

10 ¢Bidiv__ Ref 0,00 dBm
Log

Auto Tune;

o

Center Freq
5.250000000 GHz|

StartFreq
5250000000 GHz,

Stop Freq
5.250000000 GHz

Center 5.250000000 GHz
Res BW 8 MHz

l (a)
t
t (A}

SocomwomaEN

#VBW 50 MHz

252.0us (A)
2200 us

272.0us (A) 4 95 dB

Span 0 Hz|

Sweep 1.000 ms (1001 pts)|

STATUS

CF Step
8.000000 MHz
Auto Man/

Freq Offset
0 Hz,

Scale Type
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REPORT NO: 11533080-E1V4
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 27, 2017

8.2.

802.11n HT20 MODE IN THE 5.3 GHz BAND

8.2.1.26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|[Frequency| 26 dB BW |26 dB BW |26 dB BW |26 dB BW
Chain0 | Chain1 | Chain2 | Chain3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5260 44.76 43.68 44.52 45.12
Mid 5300 45.72 45.36 43.86 46.92
High 5320 46.74 46.86 45.18 45.78
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26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH

v Agilent 14:49:08 Dec 14, 2016 R T Marker
5081¢_JQ 5 Mki1 4476 MHz

Ref 32.9 dBm Atten 30 dB 034dp |[Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.260 00 GHz Span 60 MHz
#Res BW 470 kHz

VBW 1.5 MHz #5weep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 0 MID CH
- Agilent 15:00:32 Dec 14, 2016 R T Marker
5081E_JQ

4572 MHz
Ref 32.9 dBm Atten 30 dB 094dp || Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.300 00 GHz Span 60 MHz
#Res BW 470 kHz

VBW 1.5 MHz #5weep 100 ms (1001 pts)
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

26 dB BANDWIDTH, Chain 0 HIGH CH
- Agilent 15:04:11 Dec 14, 2016 R T Marker

5081¢_JQ A Mkr1 46.74 MHz
Rel 32.9 dBm Atten 30 dB 054dp || Select Marker
#Peak -

Log
10
dB/
Ofist
13.9
dB

DI

7.8 .
dBm Deta Pair

ITracking Ret)
Lgﬁ.v Ref A

V1 52 Span Pair
S3 FC Sgan

AA
n(i):
FTun
Swp

Center 5.320 00 GHz Span 60 MHz
#Res BW 470 kHz VBW 1.5 MHz #S5weep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
- Agilent 14:49:57 Dec 14, 2016 R T Marker

50818_JQ 43.68 MHz

Rel 32.9 dBm Atten 30 dB 0.44 dB
#Peak

Select Marker
1 2 3 4

MNormal

Deta

Deta Pair
ITracking Rel)
Ref A

Span Pair
Span

Center 5.260 00 GHz Span 60 MHz
#Res BW 470 kHz VBW 1.5 MHz #5weep 100 ms (1001 pis)
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26 dB BANDWIDTH, Chain 1 MID CH
- Agilent 14:59:14 Dec 14, 2016 R T Marker

5081¢_JQ A Mki1 4536 MHz
Ref 32.9 dBm Atten 30 dB 043dp || Select Marker
#Peak -

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

Swp

Center 5.300 00 GHz Span 60 MHz
#Res BW 470 kHz VBW 1.5 MHz #5weep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH

- Agilent 15:06:25 Dec 14, 2016 R T Marker

5081¢_JQ 46.86 MHz
Rel 32.9 dBm Atten 30 dB 021dp || Select Marker
#Peak -

Log
10
dB/
Ofist
13.9
dB

DI
-5.9 -
dBm Deta Pair
ITracking Ret)
Lgﬁ.v Ref A

V1 52 Span Pair
S$3 FC Span

AA
n(i):
FTun
Swp

Center 5.320 00 GHz Span 60 MHz
#Res BW 470 kHz VBW 1.5 MHz #S5weep 100 ms (1001 pts)
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26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH

- Agilent 14:60:42 Dec 14, 2016

R T

Marker

50818_JQ
Rel 32.9 dBm

Atten 30 dB

A Mir1 4452 MHz
-0.01 dB

#Peak
Log

10
dB/

Otist
13.9

dB

DI

Select Marker

Deta

6.4
dBm

LgAv

Deta Pair
ITracking Rel)
Ref A

V1 S§2

S3 FC
AA

n(i):
FTun

Swp

Center 5.260 00 GHz
#Res BW 470 kHz

VBW 1.5 MHz

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

Span Pair
Span

26 dB BANDWIDTH, Chain 2 MID CH

- Agilent 14:57:26 Dec 14, 2016

R T

Marker

a0818_JQ
Ref 32.9 dBm

Atten 30 dB

A Mkl 43.86 MHz
0.33 dB

#Peak

Select Marker
1 2 3 4

Maormal

Deta

Deta Pair
| Tracking Ret)
Ref A

Center 5.300 00 GHz
#Res BW 470 kHz

VBW 1.5 MHz

Span 60 MHz

#5weep 100 ms (1001 pis)

Span Pair
Span

Cit

Mare
1¢cl2
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26 dB BANDWIDTH, Chain 2 HIGH CH

- Agilent 15:07:08 Dec 14, 2016 R T Marker

5081€_Ja A Mkr1 4518 MHz

Rel 32.9 dBm Atten 30 dB 4434dp |[Select Marker
#Peak 1 2 3 4

MNarmal

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Center 5.320 00 GHz Span 60 MHz
#Res BW 470 kHz VBW 1.5 MHz #Sweep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 3

26 dB BANDWIDTH, Chain 3 LOW CH
- Agilent 14:63:44 Dec 14, 2016 R T Marker

50816_JQ AMki1 4512 MHz
Ref 32.9 dBm Atten 30 dB 028dp || Select Marker
#Peak 1 2 3 4

MNormal

Deta

Deta Pair
ITracking Rel)
Ref A

Span Pair
Span

Center 5.260 00 GHz Span 60 MHz
#Res BW 470 kHz VBW 1.5 MHz #5weep 100 ms (1001 pis)
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26 dB BANDWIDTH, Chain 3 MID CH
i Agilent 14:55:26 Dec 14, 2016 R T Marker

50818_JQ A M1 46.92 MHz

Rel 32.9 dBm Atten 30 dB 0.38 dB
#Peak

Select Marker

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

Swp

Center 5.300 00 GHz Span 60 MHz
#Res BW 470 kHz VBW 1.5 MHz #5weep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 3 HIGH CH

- Agilent 15:07:48 Dec 14, 2016 R T Marker

5081¢_JQ 45.78 MHz

Rel 32.9 dBm Atten 30 dB 04g4p || Select Marker
#Peak - £ = =
Log
10
dB/
Ofist
13.9
dB

DI

6.7 .
dBm Deta Pair

ITracking Ret)
Lgﬁ.v Ref A

V1 52 Span Pair
S$3 FC Span

AA
n(i):
FTun
Swp

Center 5.320 00 GHz Span 60 MHz
#Res BW 470 kHz VBW 1.5 MHz #S5weep 100 ms (1001 pts)
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

8.2.2. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

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

DIRECTIONAL ANTENNA GAIN

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

Antenna | 10 * Log (4 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

0.30 6.02 6.32
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REPORT NO: 11533080-E1V4
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 27, 2017

RESULTS

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional | Directional | Power PSD
26 dB Gain Gain Limit Limit
BW for Power | for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5260 43.68 6.32 6.32 23.68 10.68
Mid 5300 43.86 6.32 6.32 23.68 10.68
High 5320 45.18 6.32 6.32 23.68 10.68
Duty Cycle CF (dB)| 0.00 Included in Calculations of PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Chain 2 Chain 3 Total Power Power
Meas Meas Meas Meas Corr'd Limit Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.47 14.92 14.87 14.03 20.61 23.68 -3.07
Mid 5300 14.83 15.03 15.25 14.14 20.85 23.68 -2.83
High 5320 14.82 14.97 15.11 14.45 20.86 23.68 -2.82
PSD Results
Channel | Frequency| Chain 0 Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 4.74 4.54 4.95 3.87 10.56 10.68 -0.12
Mid 5300 4.71 4.96 4.92 3.89 10.66 10.68 -0.02
High 5320 4.68 4.42 4.82 4.10 10.53 10.68 -0.15
Note:

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

_The CDD power was measured, the TXBF antenna array gain needs to be taken into account
and this measurement used to define TXBF conducted power.
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PSD, Chain 0

PSD, Chain 0 LOW CH

i Agilent 09:09:48 Dec 14, 2016 R T | Peak Seaich

50816_JQ Mkr1 5.264 26 GHz

Ref 20.9 dBm Atten 20 dB 4.741 dBm Next Peak
#hAvg

‘ Next Pk Rigrt
‘ Next Pk Lelt

‘ Min Search

100

w1 s2

S3 FS Pk-Pk Search
AA

al):

Frun Mkr € CF

Swp

Center 5.260 00 GHz Span 30 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)

PSD, Chain 0 MID CH

- Agilent 09:20:63 Dec 14, 2016 R T | Peak Search

50816_JQ Mkr1 5.294 12 GHz

Ref 20.9 dBm Atten 20 dB 4.714 dBm Next Peak
#hAvg

‘ Next Pk Rigrt
‘ Next Pk Leit

‘ Min Search

100

w1 s2

S3 FS Pk-Pk Search
AA

al):

Frun Mkr € CF

Swp

Center 5.300 00 GHz Span 30 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)
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PSD, Chain 0 HIGH CH

- Agilent 09:27:47 Dec 14, 2016

R T

Peak Search

5081€_Ja
Rel 20.9 dBm

Atten 20 dB

Mkr1 5.323 90 GHz
4.679 dBm

#Avg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

w1 52
53 FS

AA
aff):

FTun
Swp

Center 5.320 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms (1001 pts)

Pk-Pk Search

‘ Mkr € CF
Mare
12

PSD, Chain 1

PSD, Chain 1 LOW CH

- Agilent 09:11:41 Dec 14, 2016

R T

Peak Search

5081€_Ja

Rel 20.9 dBm Atten 20 dB

Mkr1 5.263 30 GHz
4.540 dBm

#Avg
Log

10
dB/

Otist
13.9

dB

‘ Next Peak
‘ Next Pk Rigrt

PhAvg
100

‘ Next Pk Leit

‘ Min Search

w1 52

53 FS
AA

n(i):
FTun

Swp

Center 5.260 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 30 MHz
Sweep 1 ms (1001 pts)

‘ Pk-Pk Search

‘ Mkr € CF
Mare
12
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PSD, Chain 1 MID CH

- Agilent 09:18:41 Dec 14, 2016

R T

Peak Search

50818_JQ

Rel 20.9 dBm Atten 20 dB

Mkr1 5.303 33 GHz
4.955 dBm

#hAvg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

W1 52
S3 FS

AA
a):

FTun
Swp

Center 5.300 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 30 MHz
Sweep 1 ms (1001 pis)

‘ Min Search

‘ Pk-Pk Search

‘ Mkr € CF
Maore
1ci2

PSD, Chain 1 HIGH CH

- Agilent 09:27:12 Dec 14, 2016

R T

Peak Search

5081€_Ja

Rel 20.9 dBm Atten 20 dB

Mkr1 5.314 90 GHz
4.421 dBm

#Avg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

w1 52
53 FS

AA

n(i):
FTun

Swp

Center 5.320 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 30 MHz
Sweep 1 ms (1001 pts)

‘ Min Search
‘ Pk-Pk Search
‘ Mkr € CF

Mare
12
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

PSD, Chain 2

PSD, Chain 2 LOW CH

- Agilent 09-10:57 Dec 14, 2016 R T | Peak Search

5081E_JQ Mkr1 5.255 95 GHz

Rel 20.9 dBm Atten 20 dB 4.950 dBm MNext Peak
#hAvg

‘ Next Pk Rigrt
‘ Next Pk Lelt

‘ Min Search

100

w1 s2

S3 FS Pk-Pk Search
AA

al):

Frun Mkr € CF

Swp

Center 5.260 00 GHz Span 30 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)

PSD, Chain 2 MID CH

- Agilent 09-17:68 Dec 14, 2016 R T | Peak Search

5081E_Ja Mkr1 5.294 51 GHz
Rel 20.9 dBm Atten 20 dB 4.919 dBm MNext Peak
#hAvg
‘ Next Pk Rigrt
‘ Next Pk Leit
‘ Min Search

100
W1 52
53 FS Pk-Pk Search

AA
n(i):
FTun Mkr € CF
Swp
Center 5.300 00 GHz Span 30 MHz ‘ 1'”:?;‘9
#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)
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REPORT NO: 11533080-E1V4
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DATE: FEBRUARY 27, 2017

PSD, Chain 2 HIGH CH

- Agilent 09:26:18 Dec 14, 2016

R T

Peak Search

5081€_Ja
Rel 20.9 dBm

Atten 20 dB

Mkr1 5.323 96 GHz
4.818 dBm

#Avg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

w1 52
53 FS

AA
aff):

FTun
Swp

Center 5.320 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms (1001 pts)

‘ Min Search

‘ Pk-Pk Search

‘ Mkr € CF

‘ More
1cl2

PSD, Chain 3

PSD, Chain 3 LOW CH

- Agilent 09:12:22 Dec 14, 2016

R T

Peak Search

5081€_Ja

Rel 20.9 dBm Atten 20 dB

Mkr1 5.264 74 GHz
3.870 dBm

#Avg
Log

10
dB/

Otist
13.9

dB

‘ Next Peak
‘ Next Pk Rigrt

PhAvg
100

‘ Next Pk Leit

‘ Min Search

w1 52

53 FS
AA

n(i):
FTun

Swp

Center 5.260 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 30 MHz
Sweep 1 ms (1001 pts)

‘ Pk-Pk Search

‘ Mkr € CF
Mare
12
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REPORT NO: 11533080-E1V4
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DATE: FEBRUARY 27, 2017

PSD, Chain 3 MID CH

- Agilent 09:15:11 Dec 14, 2016

R T

Peak Search

50818_JQ

Rel 20.9 dBm Atten 20 dB

Mkr1 5.295 20 GHz
3.894 dBm

#hAvg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

W1 52
S3 FS

AA
a):

FTun
Swp

Center 5.300 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 30 MHz
Sweep 1 ms (1001 pis)

‘ Pk-Pk Search

‘ Mkr € CF
Maore
1ci2

PSD, Chain 3 HIGH CH

- Agilent 09:25:38 Dec 14, 2016

R T

Peak Search

5081€_Ja

Rel 20.9 dBm Atten 20 dB

Mkr1 5.315 41 GHz
4.096 dBm

#Avg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

w1 52
53 FS

AA

n(i):
FTun

Swp

Center 5.320 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 30 MHz
Sweep 1 ms (1001 pts)

‘ Pk-Pk Search
‘ Mkr € CF

Mare
12
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REPORT NO: 11533080-E1V4
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 27, 2017

8.3.

802.11n HT40 MODE IN THE 5.3 GHz BAND

8.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|[Frequency| 26 dB BW |26 dB BW |26 dB BW |26 dB BW
Chain0 | Chain1 | Chain2 | Chain3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5270 92.40 92.16 92.76 92.52
High 5310 97.68 98.28 94.32 98.40
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH

v Agilent 15:31:43 Dec 14, 2016 R T Marker
5081¢_JQ &Mkl 92.40 MHz

Ref 32.9 dBm Atten 30 dB 040dp || Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.270 00 GHz Span 120 MHz
#Res BW 1 MHz

VBW I MHz #5weep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 0 HIGH CH
i Agilent 15:40:00 Dec 14, 2016 R T Marker
5081¢_JQ

A Mki1 9768 MHz
Ref 32.9 dBm Atten 30 dB 0gsdp | Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.310 00 GHz Span 120 MHz
#Res BW 1 MHz

VBW I MHz #5weep 100 ms (1001 pts)

Page 37 of 170
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: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
i Agilent 15:32:41 Dec 14, 2016 R T Marker

5081¢_JQ &Mkl 92.16 MHz
Ref 32.9 dBm Atten 30 dB 047dp || Select Marker
#Peak 1 2 3 4

Naormal

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

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

26 dB BANDWIDTH, Chain 1 HIGH CH

v Agilent 15:38:03 Dec 14, 2016 R T Marker

5081¢_JQ A Mki1 98.28 MHz
Ref 32.9 dBm Atten 30 dB 0g0dp || Select Marker
#Peak 1 2 3 4

Naormal

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

Center 5.310 00 GHz Span 120 MHz
#Res BW 1 MHz VBW I MHz #5weep 100 ms (1001 pts)
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH
i Agilent 15:33:18 Dec 14, 2016 R T Marker

5081¢_JQ A Mki1 92.76 MHz
Ref 32.9 dBm Atten 30 dB 01548 || Select Marker
#Peak 1 2 3 4

Naormal

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

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

26 dB BANDWIDTH, Chain 2 HIGH CH

v Agilent 15:36:57 Dec 14, 2016 R T Marker

5081¢_JQ Mkl 94.32 MHz
Ref 32.9 dBm Atten 30 dB 0g2dp || Select Marker
#Peak 1 2 3 4

Naormal

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

Center 5.310 00 GHz Span 120 MHz
#Res BW 1 MHz VBW I MHz #5weep 100 ms (1001 pts)

Page 39 of 170
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: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

26 dB BANDWIDTH, Chain 3

26 dB BANDWIDTH, Chain 3 LOW CH
i Agilent 15:34:29 Dec 14, 2016 R T Marker

5081¢_JQ &Mkl 92.52 MHz
Ref 32.9 dBm Atten 30 dB 403dp || Select Marker
#Peak 1 2 3 4

Naormal

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

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

26 dB BANDWIDTH, Chain 3 HIGH CH

v Agilent 15:35:50 Dec 14, 2016 R T Marker

5081¢_JQ &Mkl 98.40 MHz
Ref 32.9 dBm Atten 30 dB 034dp || Select Marker
#Peak 1 2 3 4

Naormal

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

Center 5.310 00 GHz Span 120 MHz
#Res BW 1 MHz VBW I MHz #5weep 100 ms (1001 pts)

Page 40 of 170
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: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

8.3.2. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

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

DIRECTIONAL ANTENNA GAIN

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

Antenna | 10 * Log (4 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

0.30 6.02 6.32
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REPORT NO: 11533080-E1V4
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 27, 2017

RESULTS

Bandwidth, Antenna Gain, and Limits

Channel [ Frequency Min Directional | Directional | Power PSD
26 dB Gain Gain Limit Limit
BW for Power | for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5270 92.16 6.32 6.32 23.68 10.68
High 5310 94.32 6.32 6.32 23.68 10.68
Duty Cycle CF (dB)| 0.10  |Included in Calculations of PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Chain 2 Chain 3 Total Power Power
Meas Meas Meas Meas Corr'd Limit Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 15.21 15.88 15.33 14.72 21.33 23.68 -2.35
High 5310 13.65 13.96 13.77 13.03 19.64 23.68 -4.04
PSD Results
Channel | Frequency| Chain 0 Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 4.56 4.79 4.73 3.90 10.63 10.68 -0.05
High 5310 4.15 4.88 4.65 3.58 10.46 10.68 -0.22
Note:

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

_The CDD power was measured, the TXBF antenna array gain needs to be taken into account
and this measurement used to define TXBF conducted power.
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

PSD, Chain 0

PSD, Chain 0 LOW CH

- Agilent 10-18:36 Dec 14, 2016 R T | Peak Search

50816_JQ Mkr1 5.261 24 GHz

Ref 24.9 dBm Atten 30 dB 4.555 dBm Next Peak
#hAvg

‘ Next Pk Rigrt
‘ Next Pk Lelt

‘ Min Search

100

w1 S2

S3 FS Pk-Pk Search
AA

al):

Frun Mkr € CF

Swp

Center 5.270 00 GHz Span 60 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)

PSD, Chain 0 HIGH CH

i Agilent 10:24:26 Dec 14, 2016 R T | Peak Seaich

50816_JQ Mkr1 5.298 48 GHz

Ref 24.9 dBm Atten 30 dB 4.146 dBm Next Peak
#hAvg

‘ Next Pk Rigrt
‘ Next Pk Leit

‘ Min Search

100

w1 s2

S3 FS Pk-Pk Search
AA

al):

Frun Mkr € CF

Swp

Center 5.310 00 GHz Span 60 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)
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REPORT NO: 11533080-E1V4
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 27, 2017

PSD, Chain 1

PSD, Chain 1 LOW CH

v Agilent 10:17:49 Dec 14, 2016

R T

Peak Search

50818_JQ

Rel 24.9 dBm Atten 30 dB

Mkr1 5.277 26 GHz
4.787 dBm

#hAvg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

W1 52
S3 FS

AA
a):

FTun
Swp

Center 5.270 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 60 MHz
Sweep 1 ms (1001 pis)

‘ Pk-Pk Search

‘ Mkr € CF
Maore
1ci2

PSD, Chain 1 HIGH CH

- Agilent 10:23:49 Dec 14, 2016

R T

Peak Search

5081€_Ja

Rel 24.9 dBm Atten 30 dB

Mkr1 5.317 32 GHz
4.877 dBm

#Avg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

w1 52
53 FS

AA
aff):

FTun
Swp

Center 5.310 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms (1001 pts)

‘ Pk-Pk Search

‘ Mkr € CF
Mare
12
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REPORT NO: 11533080-E1V4

FCC ID: QDS-BRCM1091

DATE: FEBRUARY 27, 2017

PSD, Chain 2

PSD, Chain 2 LOW CH

i Agilent 10:19:13 Dec 14, 2016

R T Peak Search

50818_JQ

Rel 24.9 dBm

Atten 30 dB

#hAvg

Mkr1 5.278 94 GHz
4.730 dBm Next Peak

‘ Next Pk Rigrt

‘ Next Pk Leit

100

‘ Min Search

W1 52
S3 FS

AA
a):

‘ Pk-Pk Search

FTun
Swp

‘ Mkr € CF

Center 5.270 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz ‘ 1'”:?;‘9
Sweep 1 ms (1001 pis)

PSD, Chain 2 HIGH CH

i Agilent 10:23:11 Dec 14, 2016

R T Peak Search

50818_JQ

Rel 24.9 dBm

Atten 30 dB

#hAvg

Mkr1 5.317 14 GHz
4.649 dBm Next Peak

‘ Next Pk Rigrt

‘ Next Pk Leit

100

W1 52
S3 FS

‘ Min Search

AA
a):

‘ Pk-Pk Search

FTun
Swp

‘ Mkr € CF

Center 5.310 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz ‘ 1'”:?;‘9
Sweep 1 ms (1001 pis)
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

PSD, Chain 3

PSD, Chain 3 LOW CH

- Agilent 10-19:53 Dec 14, 2016 R T | Peak Search

5081E_JQ Mkr1 5.277 62 GHz

Rel 24.9 dBm Atten 30 dB 3.902 dBm MNext Peak
#hAvg

‘ Next Pk Rigrt
‘ Next Pk Lelt

‘ Min Search

100

w1 s2

S3 FS Pk-Pk Search
AA

al):

Frun Mkr € CF

Swp

Center 5.270 00 GHz Span 60 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)

PSD, Chain 3 HIGH CH

- Agilent 10:22:32 Dec 14, 2016 R T | Peak Search

5081E_JQ Mkr1 5.297 40 GHz

Rel 24.9 dBm Atten 30 dB 3.576 dBm MNext Peak
#hAvg

‘ Next Pk Rigrt
‘ Next Pk Leit

‘ Min Search

100

w1 s2

S3 FS Pk-Pk Search
AA

al):

Frun Mkr € CF

Swp

Center 5.310 00 GHz Span 60 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)
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REPORT NO: 11533080-E1V4
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 27, 2017

8.4.

802.11ac HT80 MODE IN THE 5.3 GHz BAND

8.4.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW |26 dB BW
Chain0 | Chain1 | Chain2 | Chain3
(MHz) (MHz) (MHz) (MHz) (MHz)
Mid 5290 199.25 198.75 197.75 199.50
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REPORT NO: 11533080-E1V4
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 27, 2017

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 MID CH
v Agilent 16:04:51 Dec 14, 2016 R T
5081E_JQ

Marker

A Mkr1 199.25 MHz
Rel 32.9 dBm Atten 30 dB

-0.91 dB
#Peak

Select Marker

Deta

Ref A

Deta Pair
ITracking Ret)

Swp

Center 5.290 00 GHz

Span 250 MHz
#Res BW 2 MHz VBW & MHz #5weep 100 ms (1001 pts)

Span

Span Pair

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 MID CH
- Agilent 16:03:36 Dec 14, 2016 R T
5081E_JQ

Marker

198.75 MHz
Rel 32.9 dBm Atten 30 dB

ITra

0.16 dB Select Marker
#Peak

Deta Pair

cking Ret)

Center 5.290 00 GHz
#Res BW 2 MHz

Span 250 MHz

VBW 6 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 MID CH

v Agilent 16:02:33 Dec 14, 2016 R T Marker
5081E_JQ A Mkr1 197.75 MHz

Rel 32.9 dBm Atten 30 dB

046 dB Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.290 00 GHz

Span 250 MHz
#Res BW 2 MHz VBW & MHz #5weep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 3

26 dB BANDWIDTH, Chain 3 MID CH

- Agilent 16:00:44 Dec 14, 2016 R T Marker
5081¢_JQ % Mkr1 199 50 MHz

Rel 32.9 dBm Atten 30 dB 08adp || Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)

Center 5.290 00 GHz
#Res BW 2 MHz

Span 250 MHz

VBW 6 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

8.4.2. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

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

DIRECTIONAL ANTENNA GAIN

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

Antenna | 10 * Log (4 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

0.30 6.02 6.32
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REPORT NO: 11533080-E1V4
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 27, 2017

RESULTS

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional | Directional | Power PSD
26 dB Gain Gain Limit Limit
BW for Power | for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Mid 5290 197.75 6.32 6.32 23.68 10.68
| Duty Cycle CF (dB)] 0.18 [included in Calculations of PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Chain 2 Chain 3 Total Power Power
Meas Meas Meas Meas Corr'd Limit Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 13.07 13.30 13.17 12.71 19.09 23.68 -4.59
PSD Results
Channel | Frequency| Chain 0 Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 4.28 4.47 4.55 3.63 10.45 10.68 -0.23
Note:

_The Output power readings above were measured with gated method, and the measurement

was taken only during the ON time. No duty cycle correction was necessary.

_The CDD power was measured, the TXBF antenna array gain needs to be taken into account
and this measurement used to define TXBF conducted power.
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FCC ID: QDS-BRCM1091

PSD, Chain 0

PSD, Chain 0 MID CH

- Agilent 10:55:12 Dec 14, 2016 R T | Peak Search

5081E_JQ Mki1 5.281 48 GHz

Rel 22.9 dBm Atten 20 dB 4,278 dBm Mext Peak

#hvg

Log

10 Nest Pk Rigtt

dBI ——1 - b e} lg

Ofist

13.9

dB Next Pk Lelt
‘ Min Search

PAvg

100

w1 52

S3 FS Pk-Pk Search

AA

n(i):

FTun Mkr € CF

Swp

Center 5.290 00 GHz Span 120 MHz ‘ 1'”:?29

#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)

PSD, Chain 1

PSD, Chain 1 MID CH

- Agilent 10:55:49 Dec 14, 2016 R T | Peak Search

50816_JQ Mkr1 5.302 84 GHz

Ref 22.9 dBm Atten 20 dB 4.473 dBm Next Peak
#Avg

‘ Next Pk Rigrt
‘ Next Pk Lelt

‘ Min Search

100

W1 s2 ‘

53 FS Pk-Pk Search
AA

af):

Flun Mkr € CF

Swp

Cenfer 5.290 00 GHz Span 120 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pts)

Page 52 of 170

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: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

PSD, Chain 2

PSD, Chain 2 MID CH

- Agilent 10:56:31 Dec 14, 2016 R T | Peak Search

5081 JQ Mki1 5.275 48 GHz
Rel 22.9 dBm Atten 20 dB 4.546 dBm MNext Peak
#hvg
Log
10 Nest Pk Rigrt
dBf -y WTFIIN. _TTTARL W T o T NFISTTTRR I e} lg
Ofist
13.9
dB Next Pk Leit

{ ‘ Min Search
PAvg
100
W1 s2
S3 FS Pk-Pk Search

AA

afi):
FTun Mkr € CF
Swp
Center 5.290 00 GHz Span 120 MHz ‘ 1'”:?29
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)

PSD, Chain 3

PSD, Chain 3 MIDCH

- Agilent 10:57:08 Dec 14, 2016 R T | Peak Search

s081E_JQ Mkr1 5.277 88 GHz

Rel 22.9 dBm Atten 20 dB 3.624 dBm Mext Peak

#Avg

Log

0 Nest Pk Rigrt

dB/ o ex ig

Ofist

13.9

dB Next Pk Leit
Min Search

PhAvg

100

w1 52

53 F5S PK-Pk Search

AA

afl):

FTun Mkr € CF

Swp

Center 5.290 00 GHz Span 120 MHz ‘ 1'”1?56

#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

8.5. 802.11ac HT80+HT80 MODE IN THE 5.2 & 5.3 GHz BANDS

8.5.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

KDB 644545 D03 D)1)a)i) ; D)1)b)

RESULTS
Channel|Frequency| 26 dB BW
(MHz) (MHz)
Mid 5250 289.92
42 5210 37.25
58 5290 146.50
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26 dB BANDWIDTH
Mid Channel

26 dB BANDWIDTH

v Agilent 16:35:12 Dec 14, 2016 R T Marker

5081¢_JQ Mkl 27584 MHz
Ref 32.9 dBm Atten 30 dB 404dp | Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

Swp

Center 5.250 00 GHz Span 320 MHz
#Res BW 3 MHz VBW & MHz #5weep 100 ms (1001 pts)

Channel 42

26 dB BANDWIDTH
v Agilent 10:13:03 Feb 27, 2017 R T Marker

5081EJQ A MKki2 37.25 MHz
Ref 39.9 dBm Atten 40 dB 404248 || Select Marker
#Peak T2 3 4

Naormal

Deta

Deta Pair
ITracking Ret)
Ref A

Center 5.210 00 GHz Span 250 MHz

#Res BW 2 MHz #VBW 6 MHz Sweep 1 ms (1001 pts) fo Span Pair

Maiker Tiace X Az Ampliiude

5.123 50 GHz -8.20 dEm
128.50 MHz 11.35 dB

5.250 00 GHz 5.05 dBm
37.28 MHz -10.42 dB
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DATE: FEBRUARY 27, 2017

Channel 58

26 dB BANDWIDTH

- Agilent 15:57:18 Feb 22, 2017

R T

Freg/Channel

50818.JQ

Rel 32.9 dBm Atten 30 dB

A Mkr1 146.50 MHz

0.03 dB

H#Feak

Certer Freq
529000000 GHz

Log

10
dB/

Otist

Stait Freq
516500000 GHz

13.9

Stop Freq
541500000 GHz

CF Step
25.0000000 MHz
Auto Man

Center 5.290 00 GHz

#Res BW 2 MHz #VBW € MHz

Span 250 MHz
#5Sweep 100 ms (1001 pis)

Maiber Tiace
1R 1y
14 1
2 1)

X Axiz
5.203 50 GHz
148.50 MHz
5.350 00 GHz

Amplilude

-6.23 dBm
0.03 dB

-6.20 dBm

Freq Ctiset
0.00000000 Hz

Signal Track
On Cif

—
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

8.5.2. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.
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DATE: FEBRUARY 27, 2017

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
0.30 0.30 0.30

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

directional gain is:

Antenna | 10 * Log (2 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

0.30 3.01 3.31
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091
RESULTS
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional | Directional | Power PSD
26 dB Gain Gain Limit Limit
BW for Power | for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Mid 5250 289.92 0.30 3.31 24.00 11.00
42 5210 37.25 0.30 3.31 24.00 11.00
58 5290 146.50 0.30 3.31 24.00 11.00
Duty Cycle CF (dB)| 0.33 |Included in Calculations of PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Chain 2 Chain 3 Total Power Power
Meas Meas Meas Meas Corr'd Limit Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
42 5210 15.09 15.46 N/A N/A 18.29 30.00 -11.71
58 5290 N/A N/A 15.64 15.05 18.37 24.00 -5.63
PSD Results
Channel | Frequency | Chain 0 Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
42 5210 7.62 7.44 N/A N/A 10.87 17.00 -6.13
58 5290 N/A N/A 7.76 6.67 10.59 11.00 -0.41
Note:

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

_The PSD results represents the worst case in 802.11ac HT80+HT80 mode.

_The 26dB bandwidth that falls inside the 5250-5350 MHz band is > 20MHz, therefore the
power limit is 24dBm.
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PSD, Chain 0

PSD, Chain 0 MID CH

- Agilent 11:33:49 Dec 14, 2016 R T | Peak Search

5081E_JQ Mki1 5.239 04 GHz

Rel 32.9 dBm Atten 30 dB 7.619 dBm Mext Peak

#hvg

Log

10 Nest Pk Rigtt

dB/ ek 10

Ofist

13.9

dB Next Pk Lelt
pfy it ‘ Min Search

PAvg

100

w1 52

S3 FS Pk-Pk Search

AA

n(i):

FTun Mkr € CF

Swp

Center 5.210 00 GHz Span 120 MHz ‘ 1'”:?29

#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)

PSD, Chain 1

PSD, Chain 1 MID CH

- Agilent 11:33:12 Dec 14, 2016 R T Peak Search

50816_JQ Mkr1 5.225 12 GHz

Ref 32.9 dBm Atten 30 dB 7.438 dBm Next Peak
#Avg

‘ Next Pk Rigrt
‘ Next Pk Lelt

‘ Min Search

100

W1 s2 ‘

53 FS Pk-Pk Search
AA

af):

Flun Mkr € CF

Swp

Cenfer 5.210 00 GHz Span 120 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pts)
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PSD, Chain 2

PSD, Chain 2 MID CH

- Agilent 11:35:25 Dec 14, 2016 R T | Peak Search

5081E_JQ Mki1 5.277 88 GHz
Rel 32.9 dBm Atten 30 dB 7.763 dBm Next Peak
#hvg
Log
10 Nest Pk Rigtt
dB/ ek 10
Ofist
13.9
dB Next Pk Let

4 ‘ Min Search
PAvg
100
w1 52
S3 FS Pk-Pk Search

AA

n(i):
FTun Mkr € CF
Swp
Center 5.290 00 GHz Span 120 MHz ‘ 1'”:?29
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)

PSD, Chain 3

PSD, Chain 3 MIDCH

- Agilent 11:36:18 Dec 14, 2016 R T Peak Search

B0B1E_JQ Mkr1 5.299 72 GHz

Rel 32.9 dBm Atten 30 dB 6.670 dBm MNext Peak
#Avg

‘ Next Pk Rigrt
‘ Next Pk Lelt

‘ Min Search

100

W1 s2 ‘

53 FS Pk-Pk Search
AA

af):

Flun Mkr € CF

Swp

Cenfer 5.290 00 GHz Span 120 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pts)
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DATE: FEBRUARY 27, 2017

8.6.

802.11n HT20 MODE IN THE 5.6 GHz BAND

8.6.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW |26 dB BW
Chain0 | Chainl [ Chain2 | Chain3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5500 45.84 46.14 46.08 45.00
Mid 5600 46.80 45.78 46.74 42.72
High 5720 46.68 44.28 44.28 46.86
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26 dB BANDWIDTH, Chain 0

26dB BANDWIDTH Chain 0 LOW CH
@ Agilent 15:10:58 Dec 14, 2016 R T Marker

50816_JQ AMki1 4584 MHz

Ref 32.9 dBm Atten 30 dB 0g4dp || Select Marker
#Peak 1 2 3 4
Log
‘112” MNaormal
Offst
13.9

Deta

Deta Pair
ITracking Rel)
Ref A

Span Pair
Span

Center 5.500 00 GHz Span 60 MHz
#Res BW 470 kHz VBW 1.5 MHz #5weep 100 ms (1001 pis)

26dB BANDWIDTH Chain 0 MID CH

- Agilent 14:21:26 Dec 19, 2016 R T Marker

50812_JQ 4680 NHz

Ref 29.9 dBm Atten 30 dB 09948 || Select Marker
#Peak 1 2 3 4
Log
:12:; Normal
Oftst
13.9

Deta

Deta Pair
ITracking Rel)
Ref A

Span Pair
Span

Center 5.600 00 GHz Span 60 MHz
#Res BW 470 kHz VBW 1.5 MHz #5weep 100 ms (1001 pis)
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26dB BANDWIDTH Chain 0 HIGH CH

- Agilent 15:18:45 Dec 14, 2016

R T

Marker

5081€_Ja

Rel 32.9 dBm Atten 30 dB

A Mkr1 46.68 MHz
-0.36 dB

#Peak
Log

10
dB/

Otist
13.9

dB
DI

Select Marker

8.4
dBm

LgAv

Deta Pair
ITracking Ret)
Ref A

V1 52
53 FC

AA
aff):

FTun

Swp

Center 5.720 00 GHz
#Res BW 470 kHz

VBW 1.5 MHz

Span 60 MHz
#S5weep 100 ms (1001 pts)

Span Pair

Span
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26 dB BANDWIDTH, Chain 1

26dB BANDWIDTH Chain 1 LOW CH

v Agilent 15:10:10 Dec 14, 2016 R T Marker
5081¢_JQ &Mkl 46.14 MHz

Ref 32.9 dBm Atten 30 dB 01248 || Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.500 00 GHz Span 60 MHz
#Res BW 470 kHz

VBW 1.5 MHz #5weep 100 ms (1001 pts)

26dB BANDWIDTH Chain 1 MID CH
i Agilent 14:20:10 Dec 19, 2016 R T Marker
5081¢_JQ

4578 MHz
Ref 29.9 dBm Atten 30 dB coodp || Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.600 00 GHz Span 60 MHz
#Res BW 470 kHz

VBW 1.5 MHz #5weep 100 ms (1001 pts)
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26dB BANDWIDTH Chain 1 HIGH CH

- Agilent 15:18:00 Dec 14, 2016 R T Marker
5081¢_JQ A Mki1 4428 MHz

Ref 32.9 dBm Atten 30 dB 031dp | Select Marker
#Peak

Deta

Deta Pair

ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.720 00 GHz
#Res BW 470 kHz

Span 60 MHz

VBW 1.5 MHz #5weep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 2

26dB BANDWIDTH Chain 2 LOW CH

- Agilent 15:09:24 Dec 14, 2016 R T Marker
5081¢_JQ 46,08 MHz

Rel 32.9 dBm Atten 30 dB 0144dp || Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)

A

Span Pair

Center 5.500 00 GHz Span 60 MHz
#Res BW 470 kHz

VBW 1.5 MHz #Sweep 100 ms (1001 pts)
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26dB BANDWIDTH Chain 2 MID CH
- Agilent 14:19:23 Dec 19, 2016 R T Marker

50812_JQ 5 Mki1 46,74 MHz

Ref 29.9 dBm Atten 30 dB 05748 || Select Marker
#Peak i 2 3 4
Log
:12!! Normal
Oftst
13.9

Deta

Deta Pair
ITracking Rel)
Ref A

Span Pair
Span

Center 5.600 00 GHz Span 60 MHz
#Res BW 470 kHz VBW 1.5 MHz #5weep 100 ms (1001 pis)

26dB BANDWIDTH Chain 2 HIGH CH

% Agilent 15:17:11 Dec 14, 2016 R T Marker

5081€_Ja A M1 44.28 MHz

Rel 32.9 dBm Atten 30 dB 02649 |[Select Marker
#Peak 1 2 3 4

MNarmal

Deta

Deta Pair
ITracking Ret)

Center 5.720 00 GHz Span 60 MHz
#Res BW 470 kHz VBW 1.5 MHz #Sweep 100 ms (1001 pts)
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26 dB BANDWIDTH, Chain 3

26dB BANDWIDTH Chain 3 LOW CH

v Agilent 15:08:44 Dec 14, 2016 R T Marker
5081¢_JQ A Mki1 45.00 MHz

Ref 32.9 dBm Atten 30 dB 06248 | Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.500 00 GHz Span 60 MHz
#Res BW 470 kHz

VBW 1.5 MHz #5weep 100 ms (1001 pts)

26dB BANDWIDTH Chain 3 MID CH
i Agilent 14:18:27 Dec 19, 2016 R T Marker
5081¢_JQ

A Mkl 42.72 MHz
Ref 29.9 dBm Atten 30 dB 02448 |[Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.600 00 GHz Span 60 MHz
#Res BW 470 kHz

VBW 1.5 MHz #5weep 100 ms (1001 pts)
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26dB BANDWIDTH Chain 3 HIGH CH

W Agilent 15:16:27 Dec 14, 2016 R T Marker

5081¢_JQ 5 Mki1 46.86 MHz
Ref 32.9 dBm Atten 30 dB 081dp | Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.720 00 GHz Span 60 MHz
#Res BW 470 kHz VBW 1.5 MHz #5weep 100 ms (1001 pts)
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

8.6.2. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

Antenna | 10 * Log (4 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

0.30 6.02 6.32
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REPORT NO: 11533080-E1V4

FCC ID: QDS-BRCM1091

DATE: FEBRUARY 27, 2017

RESULTS

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional | Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5500 45.00 6.32 6.32 23.68 10.68
Mid 5600 42.72 6.32 6.32 23.68 10.68
High 5720 44.28 6.32 6.32 23.68 10.68
Duty Cycle CF (dB)| 0.00 |Included in Calculations of PSD
Output Power Results
Channel | Frequency | Chain 0| Chain 1 Chain 2 Chain 3 Total [Power| Power
Meas Meas Meas Meas Corr'd | Limit | Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 5500 15.02 15.01 15.32 14.02 20.89 | 23.68 | -2.79
Mid 5600 13.88 14.76 13.91 13.52 20.06 | 23.68 | -3.62
High 5720 15.08 14.89 15.12 14.43 20.91 | 23.68 | -2.77
PSD Results
Channel | Frequency [ Chain 0| Chain 1 Chain 2 Chain 3 Total | PSD PSD
Meas Meas Meas Meas Corr'd | Limit | Margin
PSD PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 5500 4.62 4.46 4.80 3.77 10.45 | 10.68 | -0.23
Mid 5600 4.82 4.50 4.87 3.90 10.56 | 10.68 | -0.12
High 5720 4.81 4.52 4.79 4.21 10.61 | 10.68 | -0.07
Note:

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

_The CDD power was measured, the TXBF antenna array gain needs to be taken into account
and this measurement used to define TXBF conducted power.
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

PSD, Chain 0

PSD, Chain 0 LOW CH

i Agilent 09:34:49 Dec 14, 2016 R T | Peak Seaich

50816_JQ Mkr1 5.504 47 GHz

Ref 24.9 dBm Atten 30 dB 4.623 dBm Next Peak
#hAvg

‘ Next Pk Rigrt
‘ Next Pk Lelt

‘ Min Search

100

w1 s2

53 FSk Pk-Pk Search
AA

al):

Frun Mkr € CF

Swp

Center 5.500 00 GHz Span 30 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)

PSD, Chain 0 MID CH

i Agilent 11:31:08 Dec 27, 2016 R T | Peak Seaich

5081E_JQ Mkr1 5.604 89 GHz

Rel 29.9 dBm Atten 30 dB 4.818 dBm MNext Peak
#hAvg

‘ Next Pk Rigrt
‘ Next Pk Leit

‘ Min Search

100

w1 s2

S3 FS Pk-Pk Search
AA

al):

Frun Mkr € CF

Swp

Center 5.600 00 GHz Span 30 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)
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REPORT NO: 11533080-E1V4
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DATE: FEBRUARY 27, 2017

PSD, Chain 0 HIGH CH

- Agilent 09:44:52 Dec 14, 2016

R T

Peak Search

5081€_Ja
Rel 24.9 dBm

Atten 30 dB

Mkr1 5.715 83 GHz
4.812 dBm

#Avg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

w1 52
53 FS

AA
aff):

FTun
Swp

Center 5.720 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms (1001 pts)

Pk-Pk Search

‘ Mkr € CF
Mare
12

PSD, Chain 1

PSD, Chain 1 LOW CH

- Agilent 09:35:41 Dec 14, 2016

R T

Peak Search

5081€_Ja

Rel 24.9 dBm Atten 30 dB

Mkr1 5.496 70 GHz
4.458 dBm

#Avg
Log

10
dB/

Otist
13.9

dB

‘ Next Peak
‘ Next Pk Rigrt

PhAvg
100

‘ Next Pk Leit

‘ Min Search

w1 52

53 FS
AA

n(i):
FTun

Swp

Center 5.500 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 30 MHz
Sweep 1 ms (1001 pts)

‘ Pk-Pk Search

‘ Mkr € CF
Mare
12
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FCC ID: QDS-BRCM1091

DATE: FEBRUARY 27, 2017

PSD, Chain 1 MID CH

- Agilent 12:26:00 Dec 27, 2016

R T

Peak Search

50818_JQ

Rel 29.93 dBm Atten 30 dB

Mkr1 5.603 13 GHz
4.498 dBm

#hAvg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

W1 52
S3 FS

AA
a):

FTun
Swp

Center 5.600 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 30 MHz
Sweep 1 ms (1001 pis)

‘ Pk-Pk Search

‘ Mkr € CF
Maore
1ci2

PSD, Chain 1 HIGH CH

- Agilent 09:45:26 Dec 14, 2016

R T

Peak Search

5081€_Ja

Rel 24.9 dBm Atten 30 dB

Mkr1 5.725 16 GHz
4.523 dBm

#Avg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

w1 52
53 FS

AA

n(i):
FTun

Swp

Center 5.720 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 30 MHz
Sweep 1 ms (1001 pts)

‘ Pk-Pk Search
‘ Mkr € CF

Mare
12

Page 74 of 170

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: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

PSD, Chain 2

PSD, Chain 2 LOW CH

- Agilent 09:36:21 Dec 14, 2016 R T | Peak Search

5081E_JQ Mkr1 5.505 46 GHz

Rel 24.9 dBm Atten 30 dB 4.804 dBm MNext Peak
#hAvg

‘ Next Pk Rigrt
‘ Next Pk Lelt

‘ Min Search

100

w1 s2

S3 FS Pk-Pk Search
AA

al):

Frun Mkr € CF

Swp

Center 5.500 00 GHz Span 30 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)

PSD, Chain 2 MID CH

i Agilent 11:46:50 Dec 27, 2016 R T | Peak Seaich

5081E_JQ Mkr1 5.603 99 GHz

Rel 29.9 dBm Atten 30 dB 4.868 dBm MNext Peak
#hAvg

‘ Next Pk Rigrt
‘ Next Pk Leit

‘ Min Search

100

w1 s2

53 FS . Pk-Pk Search
AA

al):

Frun Mkr € CF

Swp

Center 5.600 00 GHz Span 30 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

PSD, Chain 2 HIGH CH

- Agilent 09:46:00 Dec 14, 2016 R T | Peak Search

s081E_JQ Mkr1 5.716 67 GHz
Rel 24.9 dBm Atten 30 dB 4.793 dBm Mext Peak
#Avg
‘ Next Pk Rigrt
‘ Next Pk Lelt
‘ Min Search
100
w1 52

53 F5S PK-Pk Search
AA

aif):

Flun Mkr € CF
Swp

Center 5.720 00 GHz Span 30 MHz ‘ 1'”1?59
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)

PSD, Chain 3

PSD, Chain 3 LOW CH

- Agilent 09:37:00 Dec 14, 2016 R T | Peak Search

5081E_Ja Mkr1 5.504 35 GHz ‘

Rel 24.9 dBm Atten 30 dB 3.769 dBm Mext Peak
#Avg

Log

10 h

dB/ ‘ Next Pk Rigrt
Ofist

13.9

dB Next Pk Lelt

‘ Min Search

PhAvg

100

w1 s2

$3 FShhw | Pk-Pk Search
AA

aif):

Flun Mkr € CF

Swp

Center 5.500 00 GHz Span 30 MHz ‘ 1'”1?59

#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)
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DATE: FEBRUARY 27, 2017

PSD, Chain 3 MID CH

- Agilent 11:59:01 Dec 27, 2016

R T

Peak Search

50818_JQ

Rel 29.9 dBm Atten 30 dB

Mkr1 5.604 29 GHz
3.902 dBm

#hAvg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

W1 52
S3 FS

AA
a):

FTun
Swp

Center 5.600 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 30 MHz
Sweep 1 ms (1001 pis)

‘ Pk-Pk Search

‘ Mkr € CF
Maore
1ci2

PSD, Chain 3 HIGH CH

- Agilent 09:46:31 Dec 14, 2016

R T

Peak Search

5081€_Ja

Rel 24.9 dBm Atten 30 dB

Mkr1 5.717 15 GHz
4.207 dBm

#Avg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

w1 52
53 FS

AA

n(i):
FTun

Swp

Center 5.720 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 30 MHz
Sweep 1 ms (1001 pts)

‘ Pk-Pk Search
‘ Mkr € CF

Mare
12
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REPORT NO: 11533080-E1V4
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 27, 2017

8.7.

802.11n HT40 MODE IN THE 5.6 GHz BAND

8.7.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW |26 dB BW
Chain0 | Chainl | Chain2 | Chain3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5510 98.04 99.36 99.36 94.92
Mid 5590 99.60 99.84 99.48 94.20
High 5710 99.72 98.28 99.36 99.84
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH

v Agilent 15:42:04 Dec 14, 2016 R T Marker
5081¢_JQ A Mki1 98.04 MHz
Ref 32.9 dBm Atten 30 dB 09248 | Select Marker
#Peak

Deta

Deta Pair

ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.510 00 GHz Span 120 MHz
#Res BW 1 MHz

VBW I MHz #5weep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 0 MID CH
i Agilent 15:50:45 Dec 14, 2016 R T Marker
5081¢_JQ

&Mkl 99.60 MHz
Ref 32.9 dBm Atten 30 dB 040dp || Select Marker
#Peak

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.590 00 GHz Span 120 MHz
#Res BW 1 MHz

VBW I MHz #5weep 100 ms (1001 pts)
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

26 dB BANDWIDTH, Chain 0 HIGH CH
- Agilent 15:52:28 Dec 14, 2016 R T Marker

5081¢_JQ A Mkr1 99.72 MHz
Rel 32.9 dBm Atten 30 dB 1864p || Select Marker
#Peak 12 3 4
Log
10
dB/
Ofist
13.9
dB

DI

6.6 ' ;
dBm Deta Pair

ITracking Ret)
Lgﬁ.v Ref A

V1 52 Span Pair
S$3 FC Span

AA
n(i):
FTun
Swp

Center 5.710 00 GHz Span 120 MHz
#Res BW 1 MHz VBW 3 MHz #S5weep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
- Agilent 15:42:61 Dec 14, 2016 R T Marker

B0B1E_JQ A Mk 99.36 MHz
Rel 32.9 dBm Atten 30 dB -1.37 dB
#Peak
Log
10
dB/
Ofist
13.9

Select Marker
1 2 3 4

MNormal

Deta Pair
ITracking Rel)
Ref A

Span Pair
Span

Center 5.510 00 GHz Span 120 MHz
#Res BW 1 MHz VBW I MHz #5weep 100 ms (1001 pis)
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

26 dB BANDWIDTH, Chain 1 MID CH

- Agilent 15:50:04 Dec 14, 2016 R T Marker

5081€_Ja A Mkr1 99.84 MHz

Rel 32.9 dBm Atten 30 dB 007dp || Select Marker
#Peak 1 2 3 4

MNarmal

Deta Pair
ITracking Ret)
Ref A

Span

Center 5.590 00 GHz Span 120 MHz
#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH

- Agilent 15:53:42 Dec 14, 2016 R T Marker

5081€_JQ ' Mki1 98 28 MHz
Rel 32.9 dBm Atten 30 dB 115 g || Select Marker
#Peak

Deta Pair
ITracking Ret)

Center 5.710 00 GHz Span 120 MHz
#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (1001 pts)
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FCC ID: QDS-BRCM1091

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH
- Agilent 15:44:07 Dec 14, 2016 R T Marker

5081¢_JQ &Mkl 99.36 MHz
Ref 32.9 dBm Atten 30 dB 1394p || Select Marker
#Peak 1 2 3 4

Naormal

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Center 5.510 00 GHz Span 120 MHz
#Res BW 1 MHz VBW I MHz #5weep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 2 MID CH

v Agilent 15:47:24 Dec 14, 2016 R T Marker

5081¢_JQ Mkl 99.48 MHz
Ref 32.9 dBm Atten 30 dB 036 dp || Select Marker
#Peak 1 2 3 4

Naormal

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

Center 5.590 00 GHz Span 120 MHz
#Res BW 1 MHz VBW I MHz #5weep 100 ms (1001 pts)
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

26 dB BANDWIDTH, Chain 2 HIGH CH
- Agilent 15:54:40 Dec 14, 2016 R T Marker

5081€_JQ AMki1 99.36 MHz
Ref 32.9 dBm Atten 30 dB asodp || Select Marker
#Peak 1 2 3 4

Narmal

Deta

Deta Pair
|Tracking Ref)
Ref A

Span Pair
Span

Center 5.710 00 GHz Span 120 MHz
#Res BW 1 MHz VBW I MHz #5weep 100 ms (1001 pis)

26 dB BANDWIDTH, Chain 3

26 dB BANDWIDTH, Chain 3 LOW CH
- Agilent 15:45:01 Dec 14, 2016 R T Marker

5081€_Ja A M1 94.92 MHz

Rel 32.9 dBm Atten 30 dB 1074p || Select Marker
#Peak 1 2 3 4

MNarmal

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

Swp

Center 5.510 00 GHz Span 120 MHz
#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

26 dB BANDWIDTH, Chain 3 MID CH
- Agilent 15:46:12 Dec 14, 2016 R T Marker

B0B1E_JQ A Mk 94 20 MHz
Rel 32.9 dBm Atten 30 dB 1.62 dB
#Peak
Log
10
dB/
Ofist
13.9

Select Marker
1 2 3 4

MNormal

Deta

Deta Pair
ITracking Rel)
Ref A

Span Pair
Span

Center 5.590 00 GHz Span 120 MHz
#Res BW 1 MHz VBW I MHz #5weep 100 ms (1001 pis)

26 dB BANDWIDTH, Chain 3 HIGH CH

- Agilent 15:56:11 Dec 14, 2016 R T Marker

5081¢_JQ A Mkr1 99.84 MHz
Rel 32.9 dBm Atten 30 dB 1164p || Select Marker
#Peak -

Log
10
dB/
Ofist
13.9
dB

DI

5.6 ' | ;
dBm Deta Pair

ITracking Ret)
Lgﬁ.v Ref A

V1 52 Span Pair
S$3 FC Span

AA
n(i):
FTun
Swp

Center 5.710 00 GHz Span 120 MHz
#Res BW 1 MHz VBW 3 MHz #S5weep 100 ms (1001 pts)
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

8.7.2. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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 (4 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

0.30 6.02 6.32
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REPORT NO: 11533080-E1V4
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 27, 2017

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Directional | Directional | Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) | (dBm)
Low 5510 94.82 6.32 6.32 23.68 10.68
Mid 5590 94.20 6.32 6.32 23.68 10.68
High 5710 98.28 6.32 6.32 23.68 10.68
| Duty Cycle CF (dB)| 0.10 [Included in Calculations of PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Chain 2 Chain 3 | Total Power | Power
Meas Meas Meas Meas Corr'd Limit | Margin
Power Power Power Power | Power
(MHz) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm) (dB)
Low 5510 13.38 14.42 13.89 13.45 19.83 23.68 -3.85
Mid 5590 15.01 15.03 14.96 14.33 20.86 23.68 -2.82
High 5710 17.82 17.54 17.72 17.12 23.58 23.68 -0.10
PSD Results
Channel | Frequency| Chain 0 Chain 1 Chain 2 Chain 3 | Total PSD PSD
Meas Meas Meas Meas Corr'd Limit | Margin
PSD PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm) (dB)
Low 5510 4.39 4.40 4.46 3.66 10.36 10.68 -0.32
Mid 5590 4.59 4.28 4.84 3.72 10.50 10.68 -0.18
High 5710 4.78 4.24 4.19 3.96 10.42 10.68 -0.26
Note:

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

_The CDD power was measured, the TXBF antenna array gain needs to be taken into account
and this measurement used to define TXBF conducted power.
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

PSD, Chain 0

PSD, Chain 0 LOW CH

- Agilent 10:33:13 Dec 14, 2016 R T | Peak Search

5081E_JQ Mkr1 5.514 98 GHz

Rel 22.9 dBm Atten 20 dB 4.389 dBm MNext Peak
#hAvg

‘ Next Pk Rigrt
‘ Next Pk Lelt

‘ Min Search

100

w1 s2

S3 FS Pk-Pk Search
AA

al):

Frun Mkr € CF

Swp

Center 5.510 00 GHz Span 60 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)

PSD, Chain 0 MID CH

i Agilent 10:41:07 Dec 14, 2016 R T | Peak Seaich

5081E_Ja Mkr1 5.595 58 GHz
Rel 22.9 dBm Atten 20 dB 4.592 dBm MNext Peak
#hAvg
‘ Next Pk Rigrt
‘ Next Pk Leit
‘ Min Search

100 "l
W1 52
53 FS Pk-Pk Search

AA
n(i):
FTun Mkr € CF
Swp
Center 5.580 00 GHz Span 60 MHz ‘ 1'”:?;‘9
#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)
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PSD, Chain 0 HIGH CH

- Agilent 10:47:02 Dec 14, 2016 R T | Peak Search

50816_JQ Mkr1 5.703 82 GHz

Rel 22.9 dBm Atten 20 dB 4,775 dBm Mext Peak

#Avg

‘ Next Pk Rigrt

‘ Next Pk Leit

‘ Min Search

100 ek

w1 S2

53 F5S PK-Pk Search
AA

n{l):

FTun Mkr € CF

Swp

Center 5.710 00 GHz Span 60 MHz ‘ 1'”1?56

#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)

PSD, Chain 1

PSD, Chain 1 LOW CH

- Agilent 10:33:48 Dec 14, 2016 R T | Peak Search

5081E_Ja Mkr1 5.516 66 GHz ‘

Rel 22.9 dBm Atten 20 dB 4.403 dBm Mext Peak
#Avg

Log

10 h

dB/ ‘ Next Pk Rigrt
13.9

dB Next Pk Lelt

‘ Min Search

PhAvg

100

W1 S2

$3 FS Pk-Pk Search
AA

a(l):

Flun Mkr € CF

Swp

Center 5.510 00 GHz Span 60 MHz ‘ 1'”1?59

#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)
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DATE: FEBRUARY 27, 2017

PSD, Chain 1 MID CH

- Agilent 10:39:47 Dec 14, 2016

R T

Peak Search

50818_JQ

Rel 22.9 dBm Atten 20 dB

Mkr1 5.597 08 GHz
4.281 dBm

#hAvg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

W1 52
S3 FS

AA
a):

FTun
Swp

Center 5.590 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 60 MHz
Sweep 1 ms (1001 pis)

‘ Pk-Pk Search

‘ Mkr € CF
Maore
1ci2

PSD, Chain 1 HIGH CH

- Agilent 10:48:00 Dec 14, 2016

R T

Peak Search

5081€_Ja

Rel 22.9 dBm Atten 20 dB

Mkr1 5.700 70 GHz
4.240 dBm

#Avg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

w1 52
53 FS

AA

n(i):
FTun

Swp

Center 5.710 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 60 MHz
Sweep 1 ms (1001 pts)

‘ Pk-Pk Search
‘ Mkr € CF

Mare
12
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PSD, Chain 2

PSD, Chain 2 LOW CH

v Agilent 10:34:23 Dec 14, 2016

R T Peak Search

50818_JQ

Rel 22.9 dBm

Atten 20 dB

#hAvg

Mkr1 5.517 14 GHz
4.459 dBm Next Peak

‘ Next Pk Rigrt

‘ Next Pk Leit

100

S3 FS

W1 52

‘ Min Search

AA
a):

‘ Pk-Pk Search

FTun
Swp

‘ Mkr € CF

Center 5.510 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz ‘ 1'”:?;‘9
Sweep 1 ms (1001 pis)

PSD, Chain 2 MID CH

T Agilent 10:39:08 Dec 14, 2016

R T Peak Search

50818_JQ

Rel 22.9 dBm

Atten 20 dB

#hAvg

Mkr1 5.597 14 GHz
4.837 dBm Next Peak

‘ Next Pk Rigrt

‘ Next Pk Leit

100

S3 FS

‘ Min Search

W1 52

AA
a):

‘ Pk-Pk Search

FTun
Swp

‘ Mkr € CF

Center 5.590 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz ‘ 1'”:?;‘9
Sweep 1 ms (1001 pis)

Page 90 of 170

UL VERIFICATION SERVICES INC.

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

TEL: (510) 771-1000

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



REPORT NO: 11533080-E1V4
FCC ID: QDS-BRCM1091
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PSD, Chain 2 HIGH CH

- Agilent 10:48:32 Dec 14, 2016

R T

Peak Search

5081€_Ja
Rel 22.9 dBm

Atten 20 dB

Mkr1 5.701 12 GHz
4.194 dBm

#Avg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

w1 52
53 FS

AA
aff):

FTun
Swp

Center 5.710 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms (1001 pts)

Pk-Pk Search

‘ Mkr € CF
Mare
12

PSD, Chain 3

PSD, Chain 3 LOW CH

- Agilent 10:35:05 Dec 14, 2016

R T

Peak Search

5081€_Ja

Rel 22.9 dBm Atten 20 dB

Mkr1 5.520 14 GHz
3.663 dBm

#Avg
Log

10
dB/

Otist
13.9

dB

‘ Next Peak
‘ Next Pk Rigrt

PhAvg
100

‘ Next Pk Leit

‘ Min Search

w1 52

53 FS
AA

n(i):
FTun

Swp

Center 5.510 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 60 MHz
Sweep 1 ms (1001 pts)

‘ Pk-Pk Search

‘ Mkr € CF
Mare
12
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PSD, Chain 3 MID CH

I Agilent 10:38:31 Dec 14, 2016

R T

Peak Search

50818_JQ

Rel 22.9 dBm Atten 20 dB

Mkr1 5.598 64 GHz
3.717 dBm

#hAvg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

W1 52
S3 FS

AA
a):

FTun
Swp

Center 5.590 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 60 MHz
Sweep 1 ms (1001 pis)

‘ Pk-Pk Search

‘ Mkr € CF
Maore
1ci2

PSD, Chain 3 HIGH CH

- Agilent 10:49:10 Dec 14, 2016

R T

Peak Search

5081€_Ja

Rel 22.9 dBm Atten 20 dB

Mkr1 5.714 44 GHz
3.958 dBm

#Avg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

w1 52
53 FS

AA

n(i):
FTun

Swp

Center 5.710 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 60 MHz
Sweep 1 ms (1001 pts)

‘ Pk-Pk Search
‘ Mkr € CF

Mare
12
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8.8. 802.11ac HT80 MODE IN THE 5.6 GHz BAND

8.8.1. 26 dB BANDWIDTH
LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW |26 dB BW
Chain0 | Chainl1 | Chain2 | Chain3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5530 199.50 199.75 198.75 193.75
Mid 5610 197.00 199.50 200.00 198.00
High 5690 194.75 193.00 199.75 196.75
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26 dB BANDWIDTH, Chain 0

26dB BANDWIDTH Chain 0 LOW CH

v Agilent 16:07:02 Dec 14, 2016 R T Marker
5081¢_JQ Mkl 199.50 MHz

Ref 32.9 dBm Atten 30 dB 044dp |[Select Marker
#Peak

Deta

Deta Pair

ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.530 00 GHz Span 250 MHz
#Res BW 2 MHz

VBW & MHz #5weep 100 ms (1001 pts)

26dB BANDWIDTH Chain 0 MID CH
- Agilent 16:20:35 Dec 14, 2016 R T Marker
5081E_JQ

Mkl 197.00 MHz
Ref 32.9 dBm Atten 30 dB 013dp || Select Marker
#Peak

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.610 00 GHz Span 250 MHz
#Res BW 2 MHz

VBW & MHz #5weep 100 ms (1001 pts)
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26dB BANDWIDTH Chain 0 HIGH CH
- Agilent 16:31:59 Dec 14, 2016 R T Marker

5081¢_JQ A Mkr1 194.75 MHz
Rel 32.9 dBm Atten 30 dB 054dp || Select Marker
#Peak -

Log
10
dB/
Ofist
13.9
dB

DI

5.3 .
dBm Deta Pair

ITracking Ret)
Lgﬁ.v Ref A

V1 52 Span Pair
S3 FC Sgan

AA
n(i):
FTun
Swp

Center 5.690 00 GHz Span 250 MHz
#Res BW 2 MHz VBW 6 MHz #S5weep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 1

26dB BANDWIDTH Chain 1 LOW CH
- Agilent 16:15:24 Dec 14, 2016 R T Marker

50818_JQ A Mkr1 199.75 MHz

Rel 32.9 dBm Atten 30 dB -0.65 dB
#Peak

Select Marker
1 2 3 4

Naormal

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

Center 5.530 00 GHz Span 250 MHz
#Res BW 2 MHz VBW & MHz #5weep 100 ms (1001 pts)
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26dB BANDWIDTH Chain 1 MID CH
@ Agilent 16:18:14 Dec 14, 2016 R T Marker

B0B1E_JQ A MEkr1 199.50 MHz
Rel 32.9 dBm Atten 30 dB 0.39dB
#Peak
Log
10
dB/
Ofist
13.9

Select Marker
1 2 3 4

MNormal

Deta

Deta Pair
ITracking Rel)
Ref A

Span Pair
Span

Center 5.610 00 GHz Span 250 MHz
#Res BW 2 MHz VBW € MHz #5weep 100 ms (1001 pis)

26dB BANDWIDTH Chain 1 HIGH CH
- Agilent 16:30:52 Dec 14, 2016 R T Marker

5081¢_JQ 193.00 MHz
Rel 32.9 dBm Atten 30 dB 060dp || Select Marker
#Peak -

Log
10
dB/
Ofist
13.9
dB

DI

5.3 .
dBm Deta Pair

ITracking Ret)
Lgﬁ.v Ref A

V1 52 Span Pair
S$3 FC Span

AA

n(i):
FTun
Swp

Center 5.690 00 GHz Span 250 MHz
#Res BW 2 MHz VBW 6 MHz #S5weep 100 ms (1001 pts)
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26 dB BANDWIDTH, Chain 2

26dB BANDWIDTH Chain 2 LOW CH

v Agilent 16:12:58 Dec 14, 2016 R T Marker
5081¢_JQ Mkl 198.75 MHz

Ref 32.9 dBm Atten 30 dB 012dp || Select Marker
#Peak

Deta

Deta Pair

ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.530 00 GHz Span 250 MHz
#Res BW 2 MHz

VBW & MHz #5weep 100 ms (1001 pts)

26dB BANDWIDTH Chain 2 MID CH
i Agilent 16:23:47 Dec 14, 2016 R T Marker
5081¢_JQ

Mkl 200.00 MHz
Ref 32.9 dBm Atten 30 dB 004dp | Select Marker
#Peak

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.610 00 GHz Span 250 MHz
#Res BW 2 MHz

VBW & MHz #5weep 100 ms (1001 pts)
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FCC ID: QDS-BRCM1091

26dB BANDWIDTH Chain 2 HIGH CH
- Agilent 16:28:49 Dec 14, 2016 R T Marker

5081¢_JQ A Mkr1 19975 MHz
Rel 32.9 dBm Atten 30 dB 07248 || Select Marker
#Peak -

Log
10
dB/
Ofist
13.9
dB

DI

5.5 .
dBm Deta Pair

ITracking Ret)
Lgﬁ.v Ref A

V1 52 Span Pair
S3 FC Sgan

AA
n(i):
FTun
Swp

Center 5.690 00 GHz Span 250 MHz
#Res BW 2 MHz VBW 6 MHz #S5weep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 3

26dB BANDWIDTH Chain 3 LOW CH
- Agilent 16:13:53 Dec 14, 2016 R T Marker

5081€_Ja 193.756 MHz

Rel 32.9 dBm Atten 30 dB 033dp || Select Marker
#Peak 1 2 3 4

MNarmal

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

Swp

Center 5.530 00 GHz Span 250 MHz
#Res BW 2 MHz VBW 6 MHz #Sweep 100 ms (1001 pts)
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26dB BANDWIDTH Chain 3 MID CH
i Agilent 16:26:08 Dec 14, 2016 R T Marker
5081¢_JQ

Mkl 198.00 MHz
Ref 32.9 dBm Atten 30 dB 413dp || Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Swp

Center 5.610 00 GHz

Span 250 MHz
#Res BW 2 MHz VBW & MHz #5weep 100 ms (1001 pts)

26dB BANDWIDTH Chain 3 HIGH CH
i Agilent 16:26:15 Dec 14, 2016 R T Marker
5081¢_JQ

Mkl 196.75 MHz
Ref 32.9 dBm Atten 30 dB 01548 || Select Marker
#Peak 1 2 3 4

Naormal

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair

Span

Center 5.690 00 GHz

Span 250 MHz
#Res BW 2 MHz VBW & MHz #5weep 100 ms (1001 pts)
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8.8.2. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

Antenna | 10 * Log (4 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

0.30 6.02 6.32
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RESULTS

Bandwidth and Antenna Gain

Channel |Frequency Min Directional| Directional | Power PSD
26 dB Gain Gain Limit Limit

BW for Power | for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5530 193.75 6.32 6.32 23.68 10.68
Mid 5610 197.00 6.32 6.32 23.68 10.68
High 5690 193.00 6.32 6.32 23.68 10.68

| Duty Cycle CF (dB)| 0.18 |Included in Calculations of PSD

Output Power Results

Channel |Frequency| Chain 0 | Chain 1 Chain 2 Chain 3 Total Power Power
Meas Meas Meas Meas Corr'd Limit Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 14.14 14.67 14.62 13.76 20.33 23.68 -3.35
Mid 5610 16.03 15.91 15.81 15.25 21.78 23.68 -1.90
High 5690 17.87 17.39 17.82 17.05 23.57 23.68 -0.11
PSD Results
Channel |Frequency| Chain 0 | Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 4.58 4.40 4.24 3.46 10.39 10.68 -0.29
Mid 5610 4.43 412 4.32 3.93 10.41 10.68 -0.27
High 5690 4.59 4.09 4.35 4.06 10.48 10.68 -0.20
Note:

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

_The CDD power was measured, the TXBF antenna array gain needs to be taken into account
and this measurement used to define TXBF conducted power.
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PSD, Chain 0

PSD, Chain 0 LOW CH

i Agilent 11:14:12 Dec 14, 2016 R T | Peak Seaich

5081E_Ja Mkr1 5.543 80 GHz
Rel 32.9 dBm Atten 30 dB 4.575 dBm MNext Peak
#hAvg
‘ Next Pk Rigrt
‘ Next Pk Leit
‘ Min Search

100 B i
W1 52
53 FS Pk-Pk Search

AA
n(i):
FTun Mkr € CF
Swp
Center 5.530 00 GHz Span 120 MHz ‘ 1'”:?;‘9
#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)

PSD, Chain 0 MID CH

i Agilent 11:17:44 Dec 14, 2016 R T | Peak Seaich

50816_JQ Mkr1 5.621 52 GHz

Ref 32.9 dBm Atten 30 dB 4.428 dBm Next Peak
#hAvg

‘ Next Pk Rigrt
‘ Next Pk Leit

‘ Min Search

100

w1 s2

S3 FS Pk-Pk Search
AA

al):

Frun Mkr € CF

Swp

Center 5.610 00 GHz Span 120 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)
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PSD, Chain 0 HIGH CH

- Agilent 11:23:32 Dec 14, 2016 R T | Peak Search

50816_JQ Mkr1 5.678 00 GHz

Rel 32.9 dBm Atten 30 dB 4.593 dBm Mext Peak

#Avg

‘ Next Pk Rigrt

‘ Next Pk Leit

‘ Min Search

100 | ks

w1 S2

53 F5S PK-Pk Search
AA

n{l):

FTun Mkr € CF

Swp

Center 5.690 00 GHz Span 120 MHz ‘ 1'”1?56

#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)

PSD, Chain 1

PSD, Chain 1 LOW CH

- Agilent 11:13:27 Dec 14, 2016 R T | Peak Search

s081E_JQ Mkr1 5.521 84 GHz
Rel 32.9 dBm Atten 30 dB 4.401 dBm Mext Peak
#Avg
Log
0 Next Pk Rigrt
dB/ ex g
Ofist
13.9‘ R R T SRV TR I TR
dB Next Pk Leit

‘ Min Search
PhAvg
100 " 1T
w1 52
53 F5S PK-Pk Search

AA

afl):
FTun Mkr € CF
Swp
Center 5.530 00 GHz Span 120 MHz ‘ 1'”1?56
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)
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PSD, Chain 1 MID CH

- Agilent 11:18:25 Dec 14, 2016

R T

Peak Search

50818_JQ

Rel 32.9 dBm Atten 30 dB

Mkr1 5.626 68 GHz
4.122 dBm

#hAvg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

W1 52
S3 FS

AA
a):

‘ Pk-Pk Search

FTun
Swp

Center 5.610 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 120 MHz
Sweep 1 ms (1001 pis)

‘ Mkr € CF
Maore
1ci2

PSD, Chain 1 HIGH CH

- Agilent 11:24:22 Dec 14, 2016

R T

Peak Search

5081€_Ja

Rel 32.9 dBm Atten 30 dB

Mkr1 5.701 40 GHz
4.092 dBm

#Avg

‘ Next Peak

Next Pk Rigrt

Next Pk Leit

100

w1 52
53 FS

AA

n(i):
FTun

Swp

Center 5.690 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 120 MHz
Sweep 1 ms (1001 pts)

Min Search

Pk-Pk Search
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PSD, Chain 2

PSD, Chain 2 LOW CH

i Agilent 11:12:42 Dec 14, 2016 R T | Peak Seaich

5081E_Ja Mkr1 5.543 08 GHz
Rel 32.9 dBm Atten 30 dB 4.242 dBm MNext Peak
#hAvg
‘ Next Pk Rigrt
‘ Next Pk Leit
‘ Min Search

100 N Y
W1 52
53 FS Pk-Pk Search

AA
n(i):
FTun Mkr € CF
Swp
Center 5.530 00 GHz Span 120 MHz ‘ 1'”:?;‘9
#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)

PSD, Chain 2 MID CH

- Agilent 11:19:03 Dec 14, 2016 R T | Peak Search

50816_JQ Mkr1 5.639 52 GHz

Ref 32.9 dBm Atten 30 dB 4.324 dBm Next Peak
#hAvg

‘ Next Pk Rigrt
‘ Next Pk Leit

‘ Min Search

100

w1 s2

S3 FS Pk-Pk Search
AA

al):

Frun Mkr € CF

Swp

Center 5.610 00 GHz Span 120 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pis)
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PSD, Chain 2 HIGH CH

- Agilent 11:22:45 Dec 14, 2016

R T

Peak Search

5081€_Ja
Rel 32.9 dBm

Atten 30 dB

Mkr1 5.701 52 GHz
4.354 dBm

#Avg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

w1 52
53 FS

AA
aff):

FTun
Swp

Center 5.690 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 120 MHz
Sweep 1 ms (1001 pts)

Pk-Pk Search

‘ Mkr € CF
Mare
12

PSD, Chain 3

PSD, Chain 3 LOW CH

- Agilent 11:11:14 Dec 14, 2016

R T

Peak Search

5081€_Ja

Rel 32.9 dBm Atten 30 dB

Mkr1 5.515 12 GHz
3.458 dBm

#Avg
Log

10
dB/

Otist
13.9

dB

‘ Next Peak
‘ Next Pk Rigrt

PhAvg
100

‘ Next Pk Leit

‘ Min Search

w1 52

53 FS
AA

n(i):
FTun

Swp

Center 5.530 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 120 MHz
Sweep 1 ms (1001 pts)

‘ Pk-Pk Search

‘ Mkr € CF
Mare
12
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PSD, Chain 3 MID CH

- Agilent 11:26:37 Dec 14, 2016

R T

Peak Search

50818_JQ

Rel 32.9 dBm Atten 30 dB

Mkr1 5.616 72 GHz
3.934 dBm

#hAvg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

W1 52
S3 FS

AA
a):

FTun
Swp

Center 5.610 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 120 MHz
Sweep 1 ms (1001 pis)

‘ Pk-Pk Search

‘ Mkr € CF
Maore
1ci2

PSD, Chain 3 HIGH CH

- Agilent 11:21:53 Dec 14, 2016

R T

Peak Search

5081€_Ja

Rel 32.9 dBm Atten 30 dB

Mkr1 5.703 80 GHz
4.064 dBm

#Avg

‘ Next Peak
‘ Next Pk Rigrt
‘ Next Pk Leit

100

‘ Min Search

w1 52
53 FS

AA

n(i):
FTun

Swp

Center 5.690 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 120 MHz
Sweep 1 ms (1001 pts)

‘ Pk-Pk Search
‘ Mkr € CF

Mare
12
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8.9. 802.11ac HT80+HT80 MODE IN THE 5.6 GHz BAND

8.9.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW

(MHz) (MHz)
CH114 5570 286.08

Page 108 of 170

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: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

26 dB BANDWIDTH

26dB BANDWIDTH
i Agilent 16:38:09 Dec 14, 2016 R T Marker

5081¢_JQ Mkl 286.08 MHz
Ref 32.9 dBm Atten 30 dB 046dp || Select Marker
#Peak

Deta

Deta Pair
ITracking Ret)
Ref A

Span Pair
Span

Swp

Center 5.570 00 GHz Span 320 MHz
#Res BW 3 MHz VBW & MHz #5weep 100 ms (1001 pts)
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8.9.2. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
0.30 0.30 0.30

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

Antenna | 10 * Log (2 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

0.30 3.01 3.31
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RESULTS

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional | Directional | Power PSD
26 dB Gain Gain Limit Limit
BW for Power | for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Mid 5570 286.08 0.30 3.31 24.00 11.00
Duty Cycle CF (dB)| 0.33 [Included in Calculations of PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Chain 2 Chain 3 Total Power Power
Meas Meas Meas Meas Corr'd Limit Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
106 5530 15.63 16.32 N/A N/A 19.00 24.00 -5.00
122 5610 N/A N/A 15.87 15.19 18.55 24.00 -5.45
PSD Results
Channel | Frequency| Chain 0 Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
106 5530 7.276 7.658 N/A N/A 10.81 11.00 -0.19
122 5610 N/A N/A 717 7.70 10.78 11.00 -0.22
Note:

_The Output power readings above were measured with gated method, and the measurement

was taken only during the ON time. No duty cycle correction was necessary.

_The PSD results represents the worst case in 802.11ac HT80+HT80 mode.
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PSD, Chain 0

PSD, Chain 0 MID CH

- Agilent 11:45:30 Dec 14, 2016 R T | Peak Search

5081E_JQ Mki1 5.542 72 GHz
Rel 32.9 dBm Atten 30 dB 7.488 dBm Mext Peak
#hvg
Log
10 Nest Pk Rigtt
dB/ ek 10
Ofist
13.9
dB Next Pk Lelt

‘ Min Search
PAvg
100
w1 52
S3 FS Pk-Pk Search

AA

n(i):
FTun Mkr € CF
Swp
Center 5.530 00 GHz Span 120 MHz ‘ 1'”:?29
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)

PSD, Chain 1

PSD, Chain 1 MID CH

- Agilent 11:46:29 Dec 14, 2016 R T Peak Search

50816_JQ Mkr1 5.543 92 GHz

Ref 32.9 dBm Atten 30 dB 7.284 dBm Next Peak
#Avg

‘ Next Pk Rigrt
‘ Next Pk Lelt

‘ Min Search

100

W1 s2 ‘

53 FS Pk-Pk Search
AA

af):

Flun Mkr € CF

Swp

Cenfer 5.530 00 GHz Span 120 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pts)
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PSD, Chain 2

PSD, Chain 2 MID CH

- Agilent 11:47:37 Dec 14, 2016 R T | Peak Search

5081E_JQ Mki1 5.624 16 GHz
Rel 32.9 dBm Atten 30 dB 6.851 dBm Next Peak
#hvg
Log
10 Nest Pk Rigtt
dB/ ek 10
Ofist
13.9
dB Next Pk Let

‘ Min Search
PAvg
100
w1 52
S3 FS Pk-Pk Search

AA

n(i):
FTun Mkr € CF
Swp
Center 5.610 00 GHz Span 120 MHz ‘ 1'”:?29
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)

PSD, Chain 3

PSD, Chain 3 MID CH

- Agilent 11:48:39 Dec 14, 2016 R T Peak Search

B0B1E_JQ Mkr1 5.625 36 GHz

Rel 32.9 dBm Atten 30 dB 6.776 dBm MNext Peak
#Avg

‘ Next Pk Rigrt
‘ Next Pk Lelt

Y ‘ Min Search

100

W1 s2 ‘

53 FS Pk-Pk Search
AA

af):

Flun Mkr € CF

Swp

Cenfer 5.610 00 GHz Span 120 MHz ‘ 1'”1?;‘9

#Res BW 1 MHz #VBW I MHz Sweep 1 ms (1001 pts)
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9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3 m (dBuV/m) at 3 m
0.009 — 0.490 2400/F (kHz) 2400/F (kHz)
0.490 — 1.705 24000/F (kHz) 24000/F (kHz)
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
measurements and 1.5 m above the ground plane for above 1GHz measurements. The antenna
to EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.10.

For measurements below 1 GHz the resolution bandwidth is set to 120 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements for the 30-1000 MHz range,
9 kHz for peak detection measurements or 9 kHz for quasi-peak detection measurements for
the 0.15-30 MHz range and 200 Hz for peak detection measurements or 200 Hz for quasi-peak
detection measurements for the 9 to 150 kHz range. Peak detection is used unless otherwise
noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and as applicable for average measurements. For this
evaluation, RMS Power Averaging was used and the resolution/video bandwidth settings were
1MHz/3MHz. Note: The pre-scan measurements above 1GHz the VBW is set to 30 kHz.

The spectrum from 9 kHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

RESULTS

Compliance at band edges has been demonstrated via the Vertical polarity as the worst-case
scenario.
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FCC ID: QDS-BRCM1091
9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND
AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, HORIZONTAL

\
A"
| wﬂ'm] [J|'!" !

g
e Wt
% iy ¥ BT S ————————————

Trace Markers

Marker Frequenc Meter Det ‘AF 7346 (db/m) Amp/CbI/Fitr/Pad DC Corr (dB) Correcte ‘Average Limit Margin Peak Limit (dBuV/m) PK ‘Azimuth Height Polarity
y Reading (dB) d (dBuV/m) (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)

1 *5.35 .54 Pk 4., 0 55.44 - - 74 -18.56

2 *5.351 43.44 Pk 4. 0 .34 - - 74 -14.66

3 *5.35 .25 RMS 4., -18. .33 .48 54 -5.52 - -

4 *5.352 32.56 RMS 4. - .33 .79 54 -5.21

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

Pk - Peak detector
RMS - RMS detection
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HIGH CHANNEL BANDEDGE, VERTICAL

Trace Markers

Marker Frequenc Meter Det ‘AF 7346 (db/m) Amp/CbI/Fitr/Pad DC Corr (dB) Correcte ‘Average Limit Margin Peak Limit (dBuV/m) PK ‘Azimuth Height Polarity
y Reading (dB) d (dBuV/m) (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
1 *5.35 47.68 Pk 4. 0 63.58 - - 74 -10.42 50 \
2 *5.35 50.28 Pk 4. 0 66.18 - - 74 -7.82 50 \
3 *56.35 36.74 RMS 4. -18.! .33 52.97 54 -1.08 - - 50 \
4 *5.351 37.67 RMS 4., - .33 53.9 54 -1 - - 50 Vv

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS
LOW CHANNEL

LOW CHANNEL HORIZONTAL PLOT

“.\M |

: | | =
4 | | |
. el al\\J"“lLA\L*‘JF‘JLJLW&W’W@’M '

LOW CHANNEL VERTICAL PLOT
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DATA

Trace Markers

Marker Frequency Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte Avg Limit Margin Peak Limit PK 'UNII Non- PK Azimuth Height Polarity
(GHz) Reading (dB) (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)
i ey T ey
(dBuV/m)
14 ****1.283 68.23 Pl 28.1 -34 0 63.03 7 -10.97 - - -360 0 H
1 *4.946 41.74 Pl 34.; -28 0 48. 7 -25.96 - - -360 0 Vv
2 4414 Pl 34. -27.9 0 50.! 7 -23.46 - - -360 0 Vv
3 43.44 Pl 34. -27.1 0 50.1 7 -23.36 - - -360 0 V
15 59.52 Pl 28.. -34.4 0 53.: 7 -20.58 - - -360 99 Vv
16 61.47 28. -34 0 56.. 7 7.73 - - -360 99 v
17 59.47 Pl 29 -33. 0 54.97 7 -19.03 - - -360 01 Vv
4 41.77 Pl 34. -18. 0 57.57 7 -16.43 - - -360 01 V
6 41.01 Pl 34.1 -18. 0 57.01 7 -16.99 - - -360 99 Vv
39.14 Pl 40.: -20. 0 59.44 7 -14.56 - - -360 99 H
1 33.77 Pl 35. -24 0 44.77 7 -29.23 - - -360 01 Vv
1 39.55 Pl . -20. 0 59.65 7 -14.35 - - -360 01 V
42.03 Pl 4. -18. 0 57.93 - - 68. - 7 -360 01 Vv
7 36.43 Pl X 0 52.33 68. 7 -360 99 Vv
8 38.66 Pl 3 0 54.26 68.. )4 -360 99 V
11 35.43 Pl 7 - 0 51.23 - 68.. 7 -360 99 V
12 36.68 Pl 375 - 0 53.48 - - - 68.. 2 -360 01 Vv
. . .
- indicates frequency in CFR15.205/1C8.10 RSS-Restricted Band
o T )
- indicates emission generated by the support equipment
Frequency Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK UNII Non-Restricted PK Azimuth Height Polarity
(GHz) Reading (dB) (dB) Margin (dBuV/m) Margin (Degs) (cm)
(dBuv) Reading (dB) (dB)
(dBuV/m)
46.67 PK-U . -28 0 52.97 - - 74 -21.03 0 10 v
35.49 ADR .. -28 .33 42.12 54 -11.88 - - 0 10 Vv
49.92 PK-U . -27. 0 56.42 - - 74 -17.58 4 98 vV
39.53 ADR -27. .33 16.26 54 -7.74 - - - 4 98 vV
50.56 PK-U -27. 0 7.66 - - 74 -16.34 - - 35 01 v
40.55 ADR ¥ -27 . .33 7.78 54 -6.22 - - - - 35 01 Vv
45.45 PK-U . - 0 1.35 - - 74 -12.65 - - 32 02 vV
35.7 ADR .. -18.! .33 1.83 54 -2.17 - - - - 32 02 vV
43.04 PK-U X - 0 58.94 - - 74 -15.06 - - 206 238 v
32.38 ADR . -18. .33 48.61 54 -5.39 - - - - 206 238 Vv
43.59 PK-U . -2 0 63.89 - - 74 -10.11 - - 262 4 H
29.08 ADR . -20. .33 49.51 54 -4.49 - - - - 262 4 H
.76 PK-U . -20. 0 67.06 - - 74 -6.94 - - 141 v
.89 ADR . -20. .33 53.52 54 -.48 - - - - 141 Vv
.89 PK-U 35. -24 0 45.89 - - 74 -28.11 - - 288 vV
.73 ADR 35. -24. .33 36.06 54 -17.94 - - - - 288 vV
.35 PK-U 34. -18.1 57.35 - - - - 68.: -10.85 215 v
5.561 .56 PK-U 34. -19. 60.16 - - - - 68.. -8.04 307 232 Vv
10 .87 PK-U 37 -21.: 54.67 - - - - 68.. -13.53 161 289 Vv
10.527 .27 PK-U 375 -20. 59.07 - - - - 68.; -9.13 300 318 vV

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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MID CHANNEL

MID CHANNEL HORIZONTAL PLOT

MID CHANNEL VERTICAL PLOT
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DATA
Trace Markers

Marker Frequency Meter Det "AF 1346 (db/m) P DC Corr (dB) Correcte Avg Limit Margin ‘Peak Limit PK ONIl Non- PK “Azimuth Height Polarity
(dBuV) Reading (dB) (dBuV/m) (dB)
*4.984 41.27 Pl -27. 48.57 7 -25.43 -360 01 v
*5.084 43.23 Pl -25.! 52.03 7 -21.97 -360 | 199 Vv
*5.137 40.96 Pl -18.f 56.76 7 -17.24 -360 | 101 Vv
*5.455 39.43 P -18. 55.43 7 -18.57 -360 | 199 Vv
*15.897 39.29 Pl -20. 59.19 7 -14.81 -360 99 H
10 *15.91 43.89 Pl -20. 63.69 - - 7 -10.31 - - | 0360 | 199 Vv
5.538 36.57 Pl -19. 52.27 - - - - 68.. -15.93 -360 99 Vv
5.601 37.53 P 5 -19 53.23 - - - - 68.. -14.97 -360 | 199 Vv
10 34.53 Pl 37 -21.2 50.33 - - - - 68.; -17.87 -360 | 199 v
10.592 32.96 Pl 37.6 -20.4 50.16 - - - - 68. -18.04 0360 | 199 Vv
- indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
(GHz) eading (dB) d (dB) Margin (dBuV/m) Margin (Degs) (cm)
(dBuV) Reading (dB) (dB)
*4.984 .49 PK-U . -27 0 53.79 - - 74 -20.21 - - 331 104 Vv
| _*4.986 .99 ADR . -27 33 42.62 54 -11.38 - - - - 331 104 v
| _*5067 66 PK-U . 25. 0 55.56 - - 74 -18.44 - - 157 226 Vv
| __*5.066 .48 ADR . -25.. 33 46.71 54 -7.29 - - - - 157 226 v
*5.142 18.05 PK-U . - 0 63.85 - - 74 -10.15 - - 306 00 Vv
*5.144 36.31 ADR . -18. 33 52.44 54 -1.56 - - - - 306 00 Vv
35 45.57 PK-U . - 0 61.47 - - 74 -12.53 - - 7 52 Vv
5.379 33.23 ADR . -18. 33 49.56 54 -4.44 - - - - 7 52 v
|~ 15.908 43.54 PK-U . -2 0 63.44 - - 74 -10.56 - - 258 296 H
| *15.903 30.02 ADR . -20.! 33 50.25 54 -3.75 - - - - 258 296 H
| _*15.903 32.98 ADR . -20.! .33 53.2 54 -79 - - - - 223 41 Vv
| _*15.908 .82 PK-U . -20. 65.7. - - 74 -8.28 - - 223 41 v
| 5.534 .68 PK-U -19 59.4 - - - - 68. -8.72 180 99 Vv
5.6 .06 PK-U 3 -19 57.7 - - - - 68. -10.44 293 12 v
10 .97 PK-U 37 -21.2 52.7 - - - - 68. -15.43 328 230 Vv
10.589 61 PK-U 37.6 -20.4 58.81 - - - 68. -9.39 272 218 Vv

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average

Page 120 of 170

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: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

HIGH CHANNEL

HIGH CHANNEL HORIZONTAL PLOT
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HIGH CHANNEL VERTICAL PLOT

Page 121 of 170

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: 11533080-E1V4 DATE: FEBRUARY 27, 2017
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DATA
Trace Markers

Warker Frequency Weter Det AF 7346 (abim) P 'DC Corr (a8) Correcte Avg Limit Wargin Peak Limit 3 UNIr Non- PK Azimuth Feight Polarity
(GHz) Reading (dB) d (dBuVim) (@8) (dBuVim) Margin Restricted Margin (Degs) (cm)
(dBuV) Reading (dB) (dBuVim) (@8)
(@BuVim)

*5 42.31 P -27.! 49.11 7 -24.89 - - -360 | 199 v
*5.018 44.43 P -27.. 51.33 7 -22.67 - - -360 | 199 Vv
©5.088 37.66 P -18. 53.56 7 -20.44 - - -360 o1 v
*15.961 38.25 P -20. 58.25 7 -15.75 - - -360 | 199 H
11 *10.639 34.82 Pl -20. 51.82 7 -22.18 - - -360 | 199 v
12 *15.967 45.99 P 20. 65.99 7 -8.01 - - -360 | 199 v
.159 42.06 P -18. 57.96 - - - - 68.: -1024 | 0-360 o1 v
477 39.52 P -18. 55.52 - - - - 68.: -12.68 | 0-360 99 v
.561 37.6 P 5 -19 53.3 - - - - 68.. -14.9 -360 01 v
.624 39.55 P .7 -19 55.25 - - - - 68.: -12.95 0360 | 199 v
8 .646 36.27 P .8 -19 52.07 - - - - 68.: -16.13 0-360 99 v
10 10 33.57 Pl 37 -21.2 49.37 - 68.; -18.83 0-360 99 v

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Weter Dot AF 7346 (dbim) Amp/COFTPad '5C Corr (a8) Correcte Avg Limit (GBuvim) Wargin Peak Limit (dBuV/m) 3 UNIT Non-Restricted PK Azimuth Height Pofarity
(GHa) Reading (aB) (aB) Margin (dBuV/m) Wargin (Degs) (em)
(dBuv) Reading (d8) (@8)
(@BuVim)

*5.008 42.46 PK-U . -27.6 0 49.16 - - 74 -24.84 - - 207 109 v
*5.007 32.79 ADR X -27.6 33 39.82 54 -14.18 - - - - 207 109 v
*5.028 48.83 PK-U X -27.1 0 56.03 - - 74 -17.97 - - 156 209 Vv
*5.029 39.47 ADR . -27 33 47.1 54 6.9 - - - - 156 209 v
*5.088 42.64 PK-U -18.4 0 58.54 - - 74 -15.46 - - 302 101 v
*5.086 31.56 ADR -18.4 .33 47.79 54 -6.21 - - - - 302 101 v
* 15.955 39.16 PK-U -20.7 0 58.96 - - 74 -15.04 - - 255 228 H
* 15.953 25.13 ADR -20. 33 45.16 54 -8.84 - - - - 255 228 H
* 15.965 32.86 ADR -20. 33 53.19 54 -81 - - - - 213 206 v
*15.967 49.22 PK-U -20. 0 69.22 - - 74 -4.78 - - 21 206 v
*10.639 37.69 PK-U f -20. 0 4.69 - - 74 -19.31 - - 1 183 Vv
*10.64 26.99 ADR 7. -20. 33 44.32 54 -9.68 - - - - 1 183 \
| 5475 44.95 PK-U -18. 60.95 - - - - 68.; -7.25 17 193 v
| 5.567 1.3 PK-U 3 -18.! 7.1 - - - - 68.. RN 352 101 v
| 5.622 42.23 PK- .7 -19 7.93 - - - - 68.. -10.27 257 209 Vv
.648 42.81 PK-U .8 -19 58.61 - - - - 68.. -9.59 14 217 v
10 38.32 PK-U 37 -21.2 54.12 - - - 68.; -14.08 329 235 v

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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FCC ID: QDS-BRCM1091

DATE: FEBRUARY 27, 2017

Trace Markers

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

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, VERTICAL

Marker Frequenc, Weter Det ‘AF 7346 (db/m) Amp/CbIFItr/Pad DC Corr (B) Correcte ‘Average Limit WMargin Peak Limit (dBuV/m) PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVi/m)
1 .35 46.14 Pk 4. 0 62.04 74 11.96 186 7 \
2 *5.354 50.18 Pk 4. 0 66.18 - - 74 7.82 186 7 \
3 5.35 37.16 RMS 4., 27 53.33 54 -.67 - 186 7 \
4 *5.354 37.48 RMS 4. - 27 53.75 54 -25 186 7 \

* - indicates frequency in CFR15.2

Pk - Peak detector

RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS
LOW CHANNEL

LOW CHANNEL HORIZONTAL PLOT
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LOW CHANNEL VERTICAL PLOT
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DATA
Trace Markers

Marker Frequency Meter Det "AF 1346 (db/m) P DC Corr (dB) Correcte Avg Limit Margin ‘Peak Limit PK ONIl Non- PK “Azimuth Height Polarity
(dBuV) (l:;a?li/nn' (dB) (dBuV/m) (dB)
e
958 42.39 P -27.! 48.79 7 -25.21 - - 0-360 01 Vv
023 50.37 P -27.. 57.37 7 -16.63 - - 0-360 01 vV
097 7.59 P 63.39 7 .61 0-360 | 1 01 vV
434 .03 P 62.03 7 .97 -360 _99 v
.813 .09 P 56.99 7: -17.01 -360 99 H
.818 .06 P 62.86 - - 7 -11.14 - - -360 _99 vV
.517 .01 P -19. 58.71 - - - - 68.2 -9.49 -360 99 V
.593 36.89 P 3 -19 52.59 - - - - 68.2 -15.61 -360 | 1 99 v
0.54 36.14 P 5 -20.6 53.04 - - - - 68.2 -15.16 -360 99 Vv
- indicates frequency in CFR15.205/1C8.10 RSS-Restricted Band
Frequency Meter Det AF T346 (db/m) ‘Amp/Cbl/Fltr/Pad DC Corr (dB) Correcte Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK 'UNII Non-Restricted PK ‘Azimuth Height Polarity
(dBuv) (Z;ﬂt:,l/nﬂ) (dB) (dB)
Wit
*4.957 43.39 PK-U .. -28 49.69 - - 74 -24.31 - - 146 01 v
*4.967 33.66 ADR .. -27.7 27 40.53 54 -13.47 - - - - 146 01 Vv
* 5,027 49.19 PK-U .. -27.1 56.39 - - 74 -17.61 - - 337 08 V
*5.02 38.77 ADR .. -27.3 .27 46.04 54 -7.96 - - - - 337 08 V
*5.438 46.37 PK-U X -18.7 62.47 - - 74 -11.53 - - 18 95 v
*5.435 7.7 ADR . -18.1 27 53.97 54 -.03 - - - - 18 95 v
* 512 46.65 PK-U . - 62.45 - - 74 -11.55 - - 204 01 vV
*5.114 37.48 ADR .. -18.f .27 53.55 54 -.45 - - - - 204 01 V
*15.852 33.45 PK-U . - 54.35 - - 74 -19.65 - - 355 286 H
*15.7 22.59 ADR .. -21. 27 42.06 54 -11.94 - - - - 355 286 H
*15.804 32.6 PK-U . - 53.. - - 74 -20.8 - - 130 303 vV
*15.786 23.07 ADR . -20. .27 43.64 54 -10.36 - - - - 130 303 vV
.528 41.73 PK-U X -19. 57.43 - - 68.2 -10.77 357 116 v
.606 40.03 PK-U 3 -19. 55.63 68.2 -12.57 18 252 Vv
10.54 36.87 PK-U 5 -20.¢ 53.77 68.2 -14.43 323 280 vV

PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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9.2.3. TX ABOVE 1 GHz 802.11ac HT80 MODE IN THE 5.3 GHz BAND
AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, VERTICAL

Trace Markers

Marker Frequenc Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
1 *5.35 42.95 Pk 34.8 -18.9 0 58.85 - - 74 -15.15 183 148 \
2 *5.351 47.46 Pk 34.8 -18.9 0 63.36 - - 74 -10.64 183 148 \
3 *5.35 35.62 RMS 34.8 -18.9 22 51.74 54 -2.26 - - 183 148 \
4 *5.352 37.12 RMS 34.8 -18.9 22 53.24 54 -76 - - 183 148 \

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS
HIGH CHANNEL

HIGH CHANNEL HORIZONTAL PLOT
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HIGH CHANNEL VERTICAL PLOT
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DATA

Trace Markers

Marker Frequency Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte Avg Limit Margin Peak Limit. PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading (dB) (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (em)
(dBuV/m)
1 *5.018 51.98 P 34.3 -27.. 58.88 - - 74 -15.12 - - -360 | 101 Vv
*15.849 35.34 Pl 40.4 -19.! 56.2: - - 74 -17.76 - - -360 99 H
*15.857 39.39 Pl 40.4 -19.1 60.1 - - 74 -13.81 - - -360 | 199 Vv
0 30.62 Pl 7 -21.. 46.4: - - - - 68.2 -21.78 -360 01 H
0 33.63 P 7 -21. 49.4 - - - - 68.2 -18.77 -360 | 199 Vv
10.514 31.59 P 37.5 -20. 48.29 - - - 68.2 -19.91 -360 99 H
- indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
(GHz) Reading (dB) d (dB) Margin (dBuV/m) Margin (Degs) (cm)
(dBuV) w;ﬁ,l/m) (dB) (dB)
*5.019 52.14 PK-U 4., -27. 0 59.14 - - 74 -14.86 - - 35 114 Vv
*5.02 41.66 ADR 4., -27.. 22 .88 54 -5.12 - - - - 35 114 Vv
| 15925 41.74 PK-U 0. - 0 64 - - 74 -12.36 - - 99 300 H
*15.915 28.97 ADR . -20. 22 .09 54 -4.91 - - - - 99 300 H
| 15788 44.33 PK-U . -20 0 .73 - - 74 -9.27 - - 9 341 Vv
*15.851 32.58 ADR . -19.! 22 53.7 54 -3 - - - - 9 341 Vv
0 37.69 PK-U 7 -21.. 0 53.49 - - - - 68.2 -14.71 7 317 H
0 38.22 PK-U 7 -21.. 0 54.02 - - - - 68.2 -14.18 1 234 Vv
10.514 32.55 PK-U 37.5 -20. 0 49.25 - - - - 68.2 -18.95 22 338 H

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
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9.2.4. TX ABOVE 1 GHz 802.11ac HT80+HT80 MODE IN THE 5.2 & 5.3 GHz
BAND

AUTHORIZED BANDEDGE (LOW CHANNEL)

HIGH CHANNEL BANDEDGE, VERTICAL |

requency Meter Det "AF T346 (db/m) ‘Amp/Cbi/Fitr/Pad (dB) 'DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuv/m) PKMargin | Azimut h Height Polarity
(GHz) Reading. Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuV/m)

2 *5.144 50.7 Pk 34.4 -18.6 0 66.5 - - 74 <75 211 152 \
4 *5.146 375 RMS 34.4 -18.6 33 53.63 54 -37 - - 211 152 Vv
1 5.15 48.7 Pk 345 -18.7 0 64.5 - - 74 -9.5 211 152 v
3 5.15 3531 RMS 345 -18.7 33 51.44 54 -2.56 - - 211 152 v

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, VERTICAL

Trace Markers

Marker Frequenc Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
1 *5.35 45.84 Pk 34.8 -18.9 0 61.74 - - 74 -12.26 154 168 \
2 *5.35 51.06 Pk 34.8 -18.9 0 66.96 - - 74 -7.04 154 168 \
3 *5.35 36.09 RMS 34.8 -18.9 .33 52.32 54 -1.68 - - 154 168 \
4 *56.35 37.2 RMS 34.8 -18.9 .33 53.43 54 -57 - - 154 168 \

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection

Page 130 of 170

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: 11533080-E1V4 DATE: FEBRUARY 27, 2017
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HARMONICS AND SPURIOUS EMISSIONS
CHANNEL 42+CHANNEL 58

HIGH CHANNEL HORIZONTAL PLOT

HIGH CHANNEL VERTICAL PLOT
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REPORT NO: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

DATA

Trace Markers

Marker Frequency Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte Avg Limit Margin Peak Limit. PK Il Non- PK Azimuth Height Polarity
(GHz) Reading (dB) (dBuV/m) (dB) (dBuVim) Margin Restricted Margin (Degs) (em)
s i s s
(dBuV/m)
> 15.624 31.7: P -20. 51.62 7 -22.38 - - 0-360 99 H
*15.922 32. Pl -20. 52.7 7 -21.3 - - -360 01 H
.637 33.7 Pl -20. 53.59 7 -20.41 - - -360 | 199 Vv
*15.916 38.4 Pl -20. 58.39 7 -15.61 - - -360 01 Vv
.789 36.53 P . -18. 52.63 - - - - 68.. -15.57 -360 | 199 Vv
10 33.04 Pl 37 -21. 48.84 - - - - 68.; -19.36 -360 | 199 v
10.438 34.62 Pl 37.4 -20. 51.32 - - - - 68. -16.88 0360 | 199 Vv
10.578 30.89 Pl 37.6 -20.5 47.99 - - - 68.. -20.21 0-360 99 Vv
. . .
- indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
Frequency Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK 'UNII Non-Restricted PK Azimuth Height Polarity
(GHz) Reading (dB) d (dB) Margin (dBuV/m) Margin (Degs) (cm)
(dBuv) Reading (dB) (dB)
I i)
*15.632 38.08 PK-U 0. -20. 0 57.88 - - 74 -16.12 - - 1 97
*15.644 27.11 ADR . -20. .33 47.14 54 -6.86 - - - - 1 97
*15.915 39.63 PK-U . -20. 0 59.53 - - 74 -14.47 - - 279 02
*15.902 26.39 ADR . -20.! .33 46.62 54 -7.38 - - - - 279 02
*15.634 38.42 PK-U . -20. 0 58.22 - - 74 -15.78 - - 29 18
*15.631 28.88 ADR . -20. .33 49.01 54 -4.99 - - - - 29 18 Vv
*15.915 45.86 PK-U . -20. 0 65.76 - - 74 -8.24 - - 329 208 Vv
~15.883 3.07 ADR . -20. .33 53.6 54 -4 - - - - 329 208 Vv
.789 1.95 PK-U . -18.! 0 57.95 - - - - 68.. -10.25 231 200 v
10 7.47 PK-U 37 -21.. 0 53.27 - - - - 68.. -14.93 187 202 Vv
10.439 7.28 PK-U 37.4 -20. 0 53.98 - - - - 68. -14.22 93 202 Vv
10.583 7.15 PK-! 37.6 -20.4 0 54.35 - 68. -13.85 284 209 Vv

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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DATE: FEBRUARY 27, 2017

9.2.5. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.6 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZONTAL

rp e T 'FIAMW?W " W

| )
lill',-_

Trace Markers

Marker Frequenc, Meter Det ‘AF 7346 (db/m) “Amp/CbIFItr/Pad DC Corr (dB) Correcte, ‘Average Limit Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity

y Reading (dB) d (dBuV/m) (dB) Margin (Degs) (cm)

(GHz) (dBuv) Reading (dB)

(dBuV/m)

*5.46 37.8 Pk 4. 0 3.76 74 -20.24 235
*5.417 41.71 Pk 4. 0 7.68 - - 74 -16.32 235
*5.46 30.3: RMS 4. .33 6.56 54 -7.44 - - 235
*5.415 32.7¢ RMS 4. .33 49.12 54 -4.88 - - 235
5.47 38.3 Pk 4., -18. 0 54.47 - - 68.2 -13.73 235
4 5.47 42.54 Pk 4., -18.7 0 58.64 68.2 -9.56 235

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

Pk - Peak detector
RMS - RMS detection

Page 133 of 170

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: 11533080-E1V4 DATE: FEBRUARY 27, 2017
FCC ID: QDS-BRCM1091

LOW CHANNEL RESTRICTED, VERTICAL

Trace Markers

Marker Frequenc Weter Det ‘AF 7346 (db/m) Amp/CbUFItr/Pad DC Corr (B) Correcte ‘Average Limit Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
1 *5.46 42.85 Pk 34.8 -18.9 0 58.75 - - 74 -15.25 219 181 \
2 *5.424 46.33 Pk 34.8 -18.8 0 62.33 - - 74 -11.67 219 181 \
5 *5.46 33.21 RMS 34.8 -18.9 .33 49.44 54 -4.56 - - 219 181 \
6 *5.417 37.06 RMS 34.8 -18.9 .33 53.29 54 =71 - - 219 181 \
4 5.469 50.54 Pk 34.8 -18.7 0 66.64 - - 68.2 -1.56 219 181 \
3 5.47 45.66 Pk 34.8 -18.7 0 61.76 - - 68.2 -6.44 219 181 \

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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FCC ID: QDS-BRCM1091

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, VERTICAL

Trace Markers

Marker Frequenc Meter Det AF T346 (db/m) Amp/Cbl/Fltr/Pad Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
1 5.725 48.03 Pk 34.9 -19 63.93 68.2 -4.27 212 195 Vv
2 5.726 51.99 Pk 34.9 -19 67.89 68.2 -.31 212 195 \

Pk - Peak detector
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HARMONICS AND SPURIOUS EMISSIONS
LOW CHANNEL

LOW CHANNEL HORIZONTAL PLOT

LOW CHANNEL VERTICAL PLOT
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DATA

Trace Markers

Marker Frequency Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte Avg Limit Margin Peak Limit. PK UNII Non- PK ‘Azimuth Height Polarity
(GHz) Reading (dB) (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (em)
(dBuV/im)
*5.046 2.32 P 4. -25.9 50.72 - - 74 -23.28 - - 0-360 | 1 01 Vv
0.998 5.79 P 7. -20.2 53.49 - - 74 -20.51 - - -360 | 199 v
182 7.48 P -18.7 53.38 - - - - 68.. -14.82 [ ¢ -360 | 1 99 vV
263 .08 P -18.9 63.88 - - - - 68.; -4.32 -360 99 vV
345 .13 P -18.9 67.03 - - - - 68.: -1.17 -360 _99 v
655 49.4 P -19 65.2 - - - - 68.. -3 -360 | 199 Vv
738 49.3 P . -19 65.2 - - - - 68.. -3 0-360 | 1 99 Vv
825 36.87 P 35 -18.7 53.17 - - - - 68.: -15.03 0-360 _99 vV
8 16.5 43.96 P 41.2 -20.6 64.56 - - - - 68.: -3.64 0-360 99 H
10 16.502 47.59 P 41.2 -20.7 68.09 - - - - 68.. -11 0-360 01 Vv
- indicates frequency in CFR15.205/1C8.10 RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Weter Det 'AF 1346 (db/m) Amp/CbIFItr/Pad DC Corr (dB) Correcte ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuv/m) PK 'UNITNon-Restricted PK “Azimuth Heig| Polarity
(GHz) Reading (dB) d (dB) Margin (dBuV/m) Margin (Degs) (em)
(dBuv) Reading (dB) (dB)
(dBuV/m)
*5.036 47.95 PK-U 4. -26.7 0 55.55 - - 74 -18.45 - - 310 Vv
*5.035 39.37 ADR 4. -26.7 .33 47. 54 -6.7 - - - - 310 v
*11.003 42.79 PK-U 7. -20.2 0 60.49 - - 74 -13.51 - - 284 Vv
11 30.81 ADR 7. -20.2 .33 48.84 54 -5.16 - - - - 284 vV
| 5183 41.67 PK-U X -18.7 0 57.57 - - 68.: -10.63 152 200 Vv
5263 49.43 PK-U N 189 65.23 - - - - 68 297 163 190 v
5.346 52.27 PK-U .8 -18.9 68.17 - - - - 68.. -.03 221 178 Vv
5.736 52.19 PK-| .9 -19 68.09 - - - - 68.; =11 13 221 V
5.827 42.83 PK-U 35 -18.5 59.33 - - - - 68.: -8.87 25 214 v
:6,504 46.64 PK-U 41.2 -20.7 67.14 - - - - 68.. -1.06 273 130 v
16.513 47.21 PK-U 41.2 -20.8 0 67.61 - - 68.. -.59 201 210 H

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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MID CHANNEL

MID CHANNEL HORIZONTAL PLOT
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MID CHANNEL VERTICAL PLOT
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DATA

Trace Markers

Marker Frequency Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte Avg Limit Margin Peak Limit. PK Il Non- PK Azimuth Height Polarity
(GHz) Reading (dB) (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (em)
R s s g
(dBuV/m)  —
*5.364 11 P 4. -18.7 62.21 7 -11.79 - - 0360 | 199 Vv
*5.446 .53 PI 4. -18.8 65.53 7 -8.47 - - -360 | 199 v
*11.199 .06 Pl 7. 20 51.96 7 -22.04 - - -360 | 101 H
F11.197 .38 Pl 7. -20 52.28 7 -21.72 - - | 0-360 99 Vv
.278 .92 P 5 -18.7 50.92 - - - - 68.. -17.28 | 0360 | 101 Vv
755 .22 Pl 9 189 65.22 - - - - 68. 2.98 360 | 199 v
.842 .84 Pl 35 -18.7 61.14 - - - - 68. -7.06 0360 | 199 Vv
16.805 1.84 Pl 41.6 -21.1 62.34 - - - - 68.. -5.86 0360 | 199 Vv
16.806 36.69 P 41.6 -21.1 57.19 - - - - 68.. -11.01 0-360 99 H
. i . .
- indicates frequency in CFR15.205/1C8.10 RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK UNII Non-Restricted PK Azimuth Height Polarity
P p 7 T P N
(dBuV) Reading (dB) (dB)
(dBuV/m)
*5.446 6.61 PK-U . - 0 62.61 - - 74 -11.39 - - 161 Vv
| _*5448 7.38 ADR . -18. .33 53.61 54 -.39 - - - - 161 Vv
| 5352 13.66 PK-U . - 0 59.66 - - 74 -14.34 - - 140 206 Vv
| 5353 4.79 ADR . -18. 33 51.12 54 -2.88 - - - - 140 206 Vv
*11.196 32.99 PK-U g - 0 50.89 - - 74 -23.11 - - 258 124 H
*11.194 21.75 ADR 7. - .33 39.98 54 -14.02 - - - - 258 124 H
*11.202 37.05 PK-U 38 -2 0 55.05 - - 74 -18.95 - - 312 268 Vv
112 25.81 ADR 37.9 -20 33 44.04 54 -9.96 - - - - 312 268 Vv
5.286 38.58 PK-U 34.7 -18. 54.48 - - - - 68.. -13.72 337 17 Vv
| 5756 .39 PK-U 349 -18. 64.39 - - - - 68.; -3.81 24 99 v
| 5836 .86 PK-U 35 -18. 60.06 - - - - 68. -8.14 51 18 Vv
| _16.796 .26 PK-U 41.6 -20.! 54.96 - - - - 68. -13.24 304 20 Vv
| 16.801 .41 PK-U 41.6 -21 54.01 - 68. -14.19 211 17 H

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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HIGH CHANNEL

HIGH CHANNEL HORIZONTAL PLOT

HIGH CHANNEL VERTICAL PLOT
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DATA

Trace Markers

Marker Frequency Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte Avg Limit Margin Peak Limit. PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading (dB) d (dBuV/m) (dB) (dBuVim) Margin Restricted Margin (Degs) (cm)
(dBuv) (r:;:au:g' (dB) (dBuV/m) (dB)
2 5.406 37.7. P 34. -18. 53.64 74 -20.36 - - -360 | 101 Vv
7 11.439 35. Pl 38. -19. 53.81 74 -20.19 - -360 99 H
11.44 35.1 P 3 - 53.31 74 -20.69 - - | 0360 | 101 Vv
5.239 37. Pl 53.57 - - 68.. -14.63 -360 99 Vv
5.477 48.21 Pl 8 64.21 68.. -3.99 -360 Vv
'5.558 50.42 Pl 7 66.02 68.. -2.18 -360 Vv
5.877 7.31 Pl 35. 63.91 68. -4.29 -360 Vv
5.964 1.85 Pl 35. -18.! 58.55 68.. -9.65 -360 Vv
10 17.156 5.73 P 41. -20. 66.13 - 68.. -2.07 -360 | 199 Vv
8 17.163 13.57 P 41. -20.8 63.87 - - - 68.; -4.33 -360 [ 199 H
- indicates frequency in CFR15.205/1C8.10 RSS-Restricted Band
*kk 3 H : :
- indicates frequency in the operating band
Pk - Peak detector
Radiated Emissions
(dBuV) Reading (dB) (dB)
(dBuV/m)
*5.398 41.67 PK-U 34. - 57.57 - - 74 -16.43 - 254 02 Vv
*5.402 32.55 ADR 34. -18.! .33 48.78 54 -5.22 - - - 254 02 Vv
*11.428 40.72 PK-U 38. - 59.02 - - 74 -14.98 - 267 90 H
*11.432 29.83 ADR 38. -19. .33 8.46 54 -5.54 - - - 267 90 H
*11.436 39.4 PK-U 38. - 7.71 - - 74 -16.29 - 297 321 Vv
t11.44 29.1 ADR 38. - .33 7.78 54 -6.22 - - - - 297 321 Vv
5.241 1.7 PK-U 34. -18. 7.65 - - 68. -10.55 119 206 Vv
5.877 A PK-U 35. -18. 7.74 68.. .46 81 236 Vv
5.966 .8 PK-U 35. -18. 1.49 68.. -6.71 44 197 Vv
17.162 .58 PK-U a1, -20. 0 1.98 68. -6.22 273 398 H
17.167 .54 PK-U 41, -20.8 0 66.84 68. -1.36 291 388 Vv

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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9.2.6. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.6 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, VERTICAL

Trace Markers

Marker Frequenc, Meter Det ‘AF 7346 (db/m) “Amp/CbIFItr/Pad DC Corr (dB) Correcte, ‘Average Limit Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
*5.46 41.77 Pk 4. 0 57.67 74 16.33 0 191 \
*5.358 46.07 Pk 4. 0 62.07 - - 74 11.93 0 191 \
*5.46 33.1 RMS 4., 27 49.3 54 -4.7 - - 0 191 Vv
*5.356 35.6: RMS 4. 27 51.9 54 -2.1 - - 0 191 \
4 5.469 51.1 Pk 4. -18. 0 67.25 - - 68.2 -.95 0 191 \
3 5.47 47.71 Pk 4., -18.7 0 63.88 68.2 4.32 0 191 Vv

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

Pk - Peak detector
RMS - RMS detection
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Trace Markers

HIGH CHANNEL BANDEDGE, VERTICAL

AUTHORIZED BANDEDGE (HIGH CHANNEL)

Marker Frequenc Meter Det AF T346 (db/m) Amp/Cbl/Fltr/P Correcte Peak Limit PK Azimuth Height Polarity
y Reading ad (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
1 5.725 48.32 Pk 34.9 -19 64.22 68.2 -3.98 46 232 \
2 5.728 51.87 Pk 34.9 -19 67.77 68.2 -43 46 232 \

Pk - Peak detector
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HARMONICS AND SPURIOUS EMISSIONS
MID CHANNEL

MID CHANNEL HORIZONTAL PLOT
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MID CHANNEL VERTICAL PLOT
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DATA

Trace Markers

Marker Frequenc Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK UNII Non-Restricted PK Azimuth Height Polarity
y Reading (dB) (dB) Margin (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB) (dB)
(dBuV/m)
*5.354 44.28 Pl 4. -18. 0 60.28 7 -13.72 - -360 99 Vv
*5.435 48.04 Pl 4. -18. 0 64.04 7 -9.96 - -360 99 v
*11.18 35.44 Pl 7. -20. 0 53.24 7 -20.76 - -360 01 H
*11.18 32.44 Pl 7. -20. [ 50.24 7 -23.76 - - -360 99 Vv
. 757 48.62 Pl 4. -18. 0 64.62 - - 68.. -3.58 -360 99 Vv
.831 42.97 35 -18. 0 59.37 68.; -8.83 -360 99 v
16.745 36.94 41.6 -21. 0 57.44 68.. -10.76 -360 99 H
16.753 43.13 Pl 41.6 -21 0 63.73 - - - 68.. -4.47 -360 99 Vv
. . .
- indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
(GHz) eadi d (dB) Margin (dBuV/m) Margin (Degs) (em)
(dBuV) Reading (dB) (dB)
(dBuV/m)
5.421 46.9 PK-U 4. -18. 62.8 - - 74 -11.2 - 226 80 Vv
5.423 37.37 ADR 4., -18. 27 53.64 54 -.36 - - - 226 80 Vv
1.177 32.2 PK-U 7. -20. 50 - - 74 -24 - 311 06 H
*11.179 22.59 ADR 7. -20. .27 40.66 54 -13.34 - - - 311 06 H
~11.193 32.58 PK-U 7. -20 50.48 - - 74 -23.52 - 308 333 Vv
*11.193 22.57 ADR 7. -20 27 40.74 54 -13.26 - - - - 308 333 Vv
.338 .27 PK-U 4. -19 58.07 - - 68.2 -10.13 63 197 Vv
.343 7 ADR 4., 18.9 27 9.34 - - 63 197 Vv
.733 3 PK-U 4. -19 4.33 68.. -3.87 21 228 Vv
.821 .82 PK-U 35 -18.8 1.02 68.. -7.18 13 190 Vv
16.762 33.92 PK-U 41.6 -20.9 4.62 68.. -13.58 274 257 H
16.865 32.03 PK-U 41.5 21.2 52.33 68.. -15.87 258 197 Vv

PK-U - U-NIl: Maximum Peak

ADR - U-NII AD primary method, RMS average
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HIGH CHANNEL

HIGH CHANNEL HORIZONTAL PLOT
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HIGH CHANNEL VERTICAL PLOT
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DATA
Trace Markers

Marker Frequency Meter Det "AF 1346 (db/m) P DC Corr (dB) Correcte Avg Limit (dBuv/m) Margin ‘Peak Limit (dBuv/m) PK NIT Not PK “Azimuth Height Polarity
| e ™ ; = PR T o
(dBuV) Reading (dB) (dB)
g
5 *11.422 33.72 Pl 38. .7 0 52.12 - - 74 -21.88 -360 | 199 H
7 1142 32.81 Pl 38. .7 0 51.21 - - 74 -22.79 - - -360 | 199 Vv
1 5.464 71 Pl 34. .8 [ 60.71 - - - - 68. -7.49 -360 99 Vv
5.546 58 Pl 34. 1 0 65.28 68. -2.92 -360 01 Vv
5.865 .35 Pl 35. -18.7 0 62.75 68.: -5.45 -360 [ 199 v
5.935 .85 Pl 35. -18.6 0 57.45 68. -10.75 -360 | 199 Vv
17.118 .07 Pl 41. -20.5 0 60.77 - - 68. -7.43 -360 | 199 H
17.153 .79 P 41. -20.7 0 64.19 - - 68.: -4.01 -360 99 Vv
e . .
- indicates frequency in CFR15.205/1C8.10 RSS-Restricted Band
*kk 1 : H :
- indicates frequency in the operating band
Pk - Peak detector
Radiated Emissions
(GHz) eadi d (dB) Margin (dBuV/m) Margin (Degs) (em)
i i
(dBuVim)
£ 11.427 35.7 PK-U 38. .7 54.1 - - 74 -19.9 267 334 H
*11.421 25.59 ADR 38. .7 27 44.26 54 9.74 - - 267 334 H
*11.421 42.95 PK-U 38. .7, 61.35 - - 74 -12.65 6 281 Vv
S 11 31.68 ADR 38. .7 27 50.35 54 -3.65 - - - - 6 281 Vv
5.464 50.12 PK-U 34. .8 66.12 - - 68.: -2.08 183 90 Vv
5.855 22 PK-U 35. -18.7 67.62 68.: .58 299 73 Vv
5.944 .33 PK-U 35.; -18. 60.03 68.. -8.17 13 39 v
17.103 .99 PK-U 41. -20. 0 64.59 68.: -3.61 290 93 H
17.148 .3 Pl 67.89 68. -31 265 90 Vv

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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9.2.7. TX ABOVE 1 GHz 802.11ac HT80 MODE IN THE 5.6 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, VERTICAL

Trace Markers

Marker Frequenc Meter Det AF 1346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) (dB) Margin (Degs) (em)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
*5.46 45.4 Pk 4. 0 61.3 - - 74 -12.7 17! 198 \
*5.459 50.96 Pk 4. 0 66.86 - - 74 -7.14 17! 198 i
*5.46 34.57 RMS 4. 22 50.6¢ 54 -3.31 - - 17 98 \
*5.46 35.93 RMS 4. 22 52.0! 54 -1.95 - - 17 98 \
4 5.462 52.18 Pk 4. . 0 68.0: - - 68.2 -12 17! 98 \
3 5.47 44.29 Pk 4. -18. 0 60.3 - - 68.2 -7.81 17 98 \
. . .
- indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band

Pk - Peak detector
RMS - RMS detection
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, VERTICAL

Trace Markers

Marker Frequenc Meter Det AF T346 (db/m) Amp/Cbl/Fltr/Pad Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
1 5.725 41.42 Pk 34.9 -19 57.32 68.2 -10.88 41 169 \
2 5.735 46.86 Pk 34.9 -19 62.76 68.2 -5.44 41 169 \

Pk - Peak detector
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HARMONICS AND SPURIOUS EMISSIONS
HIGH CHANNEL

HIGH CHANNEL HORIZONTAL PLOT

M}‘ '| .':I'ILL MAJ. Il "w W‘"L’

]

HIGH CHANNEL VERTICAL PLOT
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DATA

Trace Markers

Marker Frequency Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte Avg Limit Margin Peak Limit. PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading (dB) (dBuV/m) (dB) (dBuVim) Margin Restricted Margin (Degs) (cm)
(dBuVim) |
’5 42.08 P 34.3 -27.5 48.88 - - 74 -25.12 - - -360 | 199 Vv
*11.193 29.25 Pl 37.9 -20 4715 - - 74 -26.85 - - -360 99 H
*11.202 32.16 Pl 38 -20 50.16 - - 74 -23.84 - - -360 | 199 Vv
10 34.39 Pl 37 -21.2 50.19 - - - - 68.2 -18.01 -360 99 Vv
16.83 37.7 P 415 21.2 58 - - - - 68.2 -10.2 -360 | 101 Vv
16.849 35.44 P 41.5 -21.2 55.74 - - - 68.2 -12.46 -360 [ 199 H
- indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
(dBuV) Reading (dB) (dB)
(dBuV/m)
‘5 46.41 PK-U 34.3 -27.5 0 53.21 - - 74 -20.79 - - 341 260 v
‘5 41.63 ADR 34.3 -27.5 22 .65 54 -5.35 - - - - 341 260 Vv
*11.206 36.68 PK-U 38 -19.9 0 .78 - - 74 -19.22 - - 337 215 H
*11.201 25.21 ADR 38 -20 22 .43 54 -10.57 - - - - 337 215 H
*11.199 36.78 PK-U 379 -20 0 .68 - - 74 -19.32 - - 280 383 v
*11.195 24.23 ADR 37.9 -20 22 .35 54 -11.65 - - - - 280 383 Vv
10 38.65 PK-U 37 -21.2 0 .45 - - 68.2 -13.75 331 241 Vv
16.836 43.75 PK-U 415 -21.2 0 .05 - 68.2 -4.15 347 282 Vv
16.839 37.58 PK-U 41.5 -21.2 0 .88 - 68.2 -10.32 188 207 H

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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9.2.8. TX ABOVE 1 GHz 802.11ac HT80+HT80 MODE IN THE 5.6 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, VERTICAL

Trace Markers

Marker Frequenc, Meter Det ‘AF T346 (db/m) “Amp/CbIFItr/Pad DC Corr (dB) Correcte, ‘Average Limit Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) (dB) Margi (Degs) (cm)
(GHz) (dBuv) Readin: (dB)
(dBuVi/m)
*5.46 47.41 Pk 4. 0 63.31 - - 74 -10.69 355 200 \
*5.457 0.84 Pk 4. 0 66.84 - - 74 -7.16 355 200 \
*5.46 .66 RMS 4., .33 52. 54 -1.11 - - 55 200 \
*5.455 .83 RMS 4. .33 53.1 54 -84 - - 55 200 \
4 5.465 .86 Pk 4. -18. 0 67.9¢ - - 68.2 -.24 55 200 \
3 5.47 44.22 Pk 4., -18.7 0 60.3: - 68.2 -7.88 55 200 Vv

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, VERTICAL

Trace Markers

Marker Frequenc Meter Det AF T346 (db/m) Amp/Cbl/Fltr/Pad Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
1 5.725 41.6 Pk 34.9 -19 57.5 68.2 -10.7 78 218 \
2 5.725 45.73 Pk 34.9 -19 61.63 68.2 -6.57 78 218 \

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
Pk - Peak detector
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HARMONICS AND SPURIOUS EMISSIONS
CHANNEL 106+CHANNEL 122

HIGH CHANNEL HORIZONTAL PLOT

HIGH CHANNEL VERTICAL PLOT
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DATA

Trace Markers

Marker Frequency Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte Avg Limit Margin Peak Limit. PK Il Non- PK Azimuth Height Polarity
(GHz) Reading (dB) (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (em)
4 i s s
(dBuV/m)
*11.074 32.31 P 37.9 -19.8 50.41 7 -23.59 - - 0-360 99 H
*11.231 31.1 Pl 38 -20 49.1 7 -24.9 - - -360 01 H
*11.079 33.84 Pl 37.9 -19.7 52.04 7 -21.96 - - -360 | 199 Vv
*11.229 30.39 Pl 38 -20 48.39 7 -25.61 - - -360 99 Vv
.577 33.26 P R -20.8 53.86 - - - - 68.. -14.34 -360 | 199 Vv
3 .578 31 Pl -20.8 51.6 - - - - 68.; -16.6 -360 | 199 H
8 .857 36.68 Pl -21.2 56.98 - - - - 68. -11.22 0360 | 199 Vv
4 .875 34.2 Pl R -21 54.7 - - - 68. -13.5 0-360 01 H
. : .
- indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK 'UNII Non-Restricted PK Azimuth Height Polarity
(GHz) Reading (dB) d (d8) Margin (dBuV/m) Margin (Degs) (cm)
(dBuV) Reading (dB) (dB)
| (dBuV/m)
| *11.059 37.92 PK-U 37.9 -19.9 0 55.92 - - 74 -18.08 - - 157 205
079 27.6 ADR 37.9 -19.7 .33 46.13 54 -7.87 - - - - 157 205
177 34.53 PK-U 37.9 -20.1 0 52.33 - - 74 -21.67 - - 229 102
215 2512 ADR 38 -20 33 43.45 54 -10.55 - - - - 229 102
| *11.076 37.48 PK-U 7. -19.7 0 55.68 - - 74 -18.32 - - 177 223
| _*11.069 28.39 ADR 7. -19.8 .33 46.82 54 -7.18 - - - - 177 223 Vv
*11.064 36.63 PK-U 7. 9 0 54.63 - - 74 -19.37 - - 358 221 Vv
| ~11.074 26.95 ADR 7. -19.8 33 45.38 54 -8.62 - - - - 358 221 Vv
.568 37.8 PK-U K -21 58.1 - - - - 68.. -10.1 19 63 v
.571 35.07 PK-U B -20.9 55.47 - - - - 68.. -12.73 177, 77 H
.875 41.82 PK-U B -21 62.32 - - - - 68. -5.88 136 99 Vv
.876 39.5 PK-U 1 60 - 68. -8.2 321 15 H

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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9.3. WORST-CASE ABOVE 18 GHz

SPURIOUS EMISSIONS 18 - 26 GHz (WORST-CASE CONFIGURATION)

HORIZONTAL PLOT

UL EMC
| B¢

- v
i el |

4 e
[ A ‘r‘-‘""-m. S e i b e R d R

[ iz
I,I‘?_ng.

1B-260H: Test . TST 38915 6 Jon 2815

VERTICAL PLOT

UL EMC
| B¢
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DATA
Marker Frequenc Meter Det AF T449 Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
y Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(GH2) (dBuv) (dBuVolts)

1 18.686 40.83 Pk 32.4 -24.4 -9.5 39.33 54 -14.67 74 -34.67
2 22.396 47.23 Pk 33.5 -24.9 -9.5 46.33 54 -7.67 74 -27.67
3 24.082 44.13 Pk 34 -24.3 -9.5 44.33 54 -9.67 74 -29.67
4 19.665 41.87 Pk 32.7 -24.9 -9.5 40.17 54 -13.83 74 -33.83
5 22.45 51.6 Pk 33.5 -24.6 -9.5 51 54 -3 74 -23
6 23.915 43.57 Pk 34 -23.9 -9.5 44.17 54 -9.83 74 -29.83

Trace Markers

Pk - Peak detector
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SPURIOUS EMISSIONS 26 - 40 GHz (WORST-CASE CONFIGURATION)

HORIZONTAL PLOT

UL EMC
| B¢

2 3
q M b’
RO S RV WW,W‘)«WF“L\M'JVM:\MV""‘{M e
T - 5 ot

RE—48GH: Test . TST 38915 6 Jon 2815

VERTICAL PLOT

UL EMC
| B¢
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DATA

Trace Markers

Marker Frequenc Meter Det T90 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin

y Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(GH2) (dBuv) (dBuVolts)

1 28.082 46.3 Pk 35.8 -32.1 -9.5 40.5 54 -13.5 74 -33.5
2 36.154 49.9 Pk 37.2 -34.6 -9.5 43 54 -1 74 -31
3 39.169 48.57 Pk 38.2 -32.6 -9.5 44.67 54 -9.33 74 -29.33
4 27.997 52.13 Pk 35.8 -32.1 -9.5 46.33 54 -7.67 74 -27.67
5 37.32 50.6 Pk 37.3 -34.4 -9.5 44 54 -10 74 -30
6 39.309 48.27 Pk 38.3 -32.4 -9.5 44.67 54 -9.33 74 -29.33

Pk - Peak detector
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9.4. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT
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Trace Markers

Marker Frequency Meter Det AF T130 (dB/m) Amp/Cbl (dB/m) Correcte QPk Limit Margin Azimuth Height Polarity
(MHz) Reading d (dBuV/m) (dB) (Degs) (cm)
(dBuV) Reading
(dBuV/m)

3 **167.9125 57.6 Pk 15.9 -30.1 43.4 43.52 12 0-360 200 H
12 **119.7175 58.73 Pk 17.8 -30.4 46.13 - - 0-360 100 \
16 ** 263.9 56.51 Pk 16.6 -29.6 43.51 46.02 -2.51 0-360 200 )
6 **31.1475 49.63 Pk 23 -31.2 41.43 - - 0-360 100 Vv
7 **39.52 53.64 Pk 18.4 -31.1 40.94 0-360 100 Vv
8 **45.13 62.05 Pk 13.9 -31.1 44.85 0-360 100 \
9 **50.4425 61.99 Pk 115 -31 42.49 - - 0-360 100 \
10 **71.99 55.17 Pk 12.5 -30.8 36.87 40 -3.13 0-360 100 \
11 **85.505 66.81 Pk 11.4 -30.7 47.51 - - 0-360 100 Vv
1 **95.96 61.68 Pk 13.1 -30.6 44.18 0-360 300 H
2 **143.9425 60.17 Pk 16.9 -30.3 46.77 - - 0-360 200 H
4 179.8975 55.36 Pk 15.3 -30.1 40.56 43.52 -2.96 0-360 200 H
5 **199.49 62.01 Pk 16.7 -29.9 48.81 - - 0-360 100 H
15 215.5 57.43 Pk 14.6 -29.9 42.13 43.52 -1.39 0-360 200 Vv
13 **239.9 59.29 Pk 15.6 -29.7 45.19 46.02 -.83 0-360 100 H
17 346.4 53.74 Pk 18.2 -29.2 42.74 46.02 -3.28 0-360 200 \
14 **427.5 54.25 Pk 20.6 -29 45.85 46.02 -17 0-360 300 H

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

** - indicates emissions generated by the support equipment

Pk - Peak detector

Radiated Emissions

Frequenc Meter Det AF T130 (dB/m) Amp/Cbl Correcte QPk Limit Margin Azimuth Height | Polarity

y Reading (dB/m) d (dBuV/m) (dB) (Degs) (cm)
(MHz) (dBuV) Reading
(dBuV/m)

179.9465 52.17 Qp 15.3 -30.1 37.37 43.52 -6.15 275 173 H

215.9282 54.19 Qp 14.6 -29.9 38.89 43.52 -4.63 191 186 \

346.3962 47.51 Qp 18.2 -29.2 36.51 46.02 -9.51 356 184 \

* - indicates frequency in CFR15.205/IC8.10 RSS-Restricted Band
Qp - Quasi-Peak detector
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SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

Mean
el
“"’“‘""”"’ﬁh o

f
‘»‘mﬁ-_v:

results correspond to what would be obtained from an open field sites.

Trace Markers

Marker Frequenc Meter Det Loop Antenna Cbl (dB) Dist Corr 300m Corrected Peak Limit Margin Avg Limit Margin Azimuth
y Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(MHz) (dBuv) (dBuVolts
)

1 .06614 42.71 Pk 11 A -80 -26.19 51.19 -77.38 31.19 -57.38 0-360

2 .08674 39.4 Pk 10.9 A -80 -29.6 48.84 -78.44 28.84 -58.44 0-360

3 .13248 37.64 Pk 10.8 A -80 -31.46 45.16 -76.62 25.16 -56.62 0-360

4 .20475 50.96 Pk 10.8 A -80 -18.14 41.38 -59.52 21.38 -39.52 0-360

7 .2102 49.75 Pk 10.8 A -80 -19.35 41.15 -60.5 21.15 -40.5 0-360

5 .31541 47.33 Pk 10.7 A -80 -21.87 37.63 -59.5 17.63 -39.5 0-360

8 41103 44.44 Pk 10.7 A -80 -24.76 35.33 -60.09 15.33 -40.09 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna Cbl (dB) Dist Corr 30m Corrected Peak Limit Margin Avg Limit Margin Azimuth

(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)

(dBuV) (dBuVolts
)

9 .53853 43.13 Pk 10.6 A -40 13.83 32.98 -19.15 - - 0-360

10 .92844 41.87 Pk 10.7 A -40 12.67 28.25 -15.58 - - 0-360

11 1.85644 30.88 Pk 10.8 2 -40 1.88 29.54 -27.66 - - 0-360

12 27.86832 22.69 Pk 8.5 .8 -40 -8.01 29.54 -37.55 - - 0-360

6 28.57834 17.62 Pk 8.3 .8 -40 -13.28 29.54 -42.82 - - 0-360

Pk - Peak detector
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)

uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.
TEST PROCEDURE
ANSI C63.10

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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RESULTS

LINE 1 RESULTS

Trace Markers

Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)Ma
(MHz) Reading 1&3 Reading 15 Class B (dB) 15 Class B rgin
(dBuV) dBuv QP Avg (dB)
1 16125 41.05 Qp 0 0 10.1 51.15 65.4 -14.25 - -
2 .16575 29.2 Ca 0 0 10.1 39.3 - - 55.17 -15.87
3 .34125 36.61 Qp 0 0 10.1 46.71 59.17 -12.46 - -
4 .33675 29.66 Ca 0 0 10.1 39.76 - - 49.28 -9.52
5 5145 34.63 Qp 0 0 10.1 44.73 56 -11.27 - -
6 .50775 25.71 Ca 0 0 10.1 35.81 - - 46 -10.19
7 .744 32.52 Qp 0 0 10.1 42.62 56 -13.38 - -
8 .73725 22.49 Ca 0 0 10.1 32.59 - - 46 -13.41
9 3.9345 32.63 Qp 0 A 10.1 42.83 56 -18.17 - -
10 3.93675 25.41 Ca 0 A 10.1 35.61 - - 46 -10.39
1 1.4325 32.62 Qp 0 A 10.1 42.82 56 -13.18 - -
12 1.4235 22.61 Ca 0 A 10.1 32.81 - - 46 -13.19

Qp - Quasi-Peak detector
Ca - CISPR average detection
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LINE 2 RESULTS

Trace Markers

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)Ma
(MHz) Reading 283 Reading 15 Class B (dB) 15 Class B rgin
(dBuV) dBuv QP Avg (dB)
13 .16575 40.99 Qp 0 0 10.1 51.09 65.17 -14.08 - -
14 .168 30.32 Ca 0 0 10.1 40.42 - - 55.06 -14.64
15 .3435 35.63 Qp 0 0 10.1 45.73 59.12 -13.39 - -
16 .33675 29.4 Ca 0 0 10.1 39.5 - - 49.28 -9.78
17 .51675 33.73 Qp 0 0 10.1 43.83 56 -12.17 - -
18 .50775 25.25 Ca 0 0 10.1 35.35 - - 46 -10.65
19 .8025 32.48 Qp 0 0 10.1 42.58 56 -13.42 - -
20 .798 21.71 Ca 0 0 10.1 31.81 - - 46 -14.19
21 1.2075 32.24 Qp 0 0 10.1 42.34 56 -13.66 - -
22 1.20188 22.63 Ca 0 A 10.1 32.83 - - 46 -13.17
23 4.0875 32.56 Qp 0 A 10.1 42.76 56 -13.24 - -
24 4.0875 25.16 Ca 0 A 10.1 35.36 - - 46 -10.64

Qp - Quasi-Peak detector
Ca - CISPR average detection
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