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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Bose Corporation
100 The Mountain
Framingham, MA 01701, USA

EUT DESCRIPTION: Wireless Module
MODEL.: 424821
SERIAL NUMBER: Radiated: 0122, 0180; Conducted: 0199
DATE TESTED: 2018-03-15 to 2018-05-08
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Compliant
ISED CANADA RSS-247 Issue 2 Compliant
ISED CANADA RSS-GEN Issue 4 Compliant

UL LLC 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 LLC 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 LLC and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL LLC 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 Prepared By:

For UL LLC By:

Jeffrey Moser Brian T. Kiewra

Operations Leader Project Engineer

UL — Consumer Technology Division UL — Consumer Technology Division
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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, KDB 789033 D02 v02r01, KDB662911 D01 v02r01,
KDB644545 D03, RSS-GEN Issue 4, RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory Dr.,
Research Triangle Park, NC 27709, USA and 2800 Perimeter Park Drive, Suite B, Morrisville,
NC 27560.

12 Laboratory Dr., RTP, NC 27709
[ ] Chamber A
[ ] Chamber C

2800 Perimeter Park Dr., Suite B,
Morrisville, NC 27560

| Chamber NORTH

Chamber SOUTH

The onsite chambers are covered under ISED Canada company address code 2180C with site
numbers 2180C -1 through 2180C-4, respectively.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0. The full scope of
accreditation can be viewed at http://www.nist.gov/nviap/
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4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

Required
PARAMETER UNCERTAINTY | by
standard
Occupied Channel Bandwidth 2.00% 15 %
RF output power, conducted 1.3dB +1,5dB
Power Spectral Density, conducted 2.47 dB +3 dB
Unwanted Emissions, conducted 2.94 dB +3 dB
All emissions, radiated 5.36 dB 16 dB
Temperature 2.26 °C 13 °C
Supply voltages 2.40% 3 %
Time 3.39% 15 %
Uncertainty figures are valid to a confidence level of 95%.
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DATE: 2018-06-06
IC: 3232A-424821

5. EQUIPMENT UNDER TEST

5.1.DESCRIPTION OF EUT

The EUT is a wireless module with 802.11a/b/g/n/ac, BT, and BLE capabilities.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

FCC
Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
5180 - 5240 802.11a 17.42 55.21
5180 - 5240 802.11n HT20 17.25 53.09
5190- 5230 802.11n HT40 18.21 66.22
5210 802.11ac VHT80 16.93 49.32
5260 - 5320 802.11a 17.94 62.23
5260 - 5320 802.11n HT20 17.14 51.76
5270- 5310 802.11n HT40 18.13 65.01
5290 802.11ac VHT80 14.97 31.41
5500 - 5700 802.11a 17.16 52.00
5720 Straddle 802.11a 16.08 40.55
5500 - 5700 802.11n HT20 17.25 53.09
5720 Straddle 802.11n HT20 14.9 30.90
5510- 5670 802.11n HT40 17.44 55.46
5710 Straddle 802.11n HT40 16.07 40.46
5530-5610 802.11ac VHT80 17.29 53.58
5690 Straddle [802.11ac VHT80 16.27 42.36
5745-5825 802.11a 16.85 48.42
5745-5825 802.11n HT20 16.89 48.87
5755-5795 802.11n HT40 17.51 56.36
5775 802.11ac VHT80 17.27 53.33
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ISED Canada
5.2 Band
Frequency Mode Output Output | Antenna| EIRP EIRP
Range Power Power Gain
(MHz) (dBm) (mW) (dBi) (dBm) (mW)
5180 - 5240 802.11a 13.37 21.73 2.16 15.53 35.73
5180 - 5240 802.11n HT20 14.21 26.36 2.16 16.37 43.35
5190 - 5230 802.11n HT40 18.21 66.22 2.16 20.37 108.89
5210 802.11ac VHT80 16.93 49.32 2.16 19.09 81.10

5.3/5.6/5.8 Bands

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
5260 - 5320 802.11a 17.94 62.23
5260 - 5320 802.11n HT20 17.14 51.76
5270- 5310 802.11n HT40 18.13 65.01
5290 802.11ac VHT80 14.97 31.41
5500 - 5700 802.11a 17.16 52.00
5720 Straddle 802.11a 16.08 40.55
5500 - 5700 802.11n HT20 17.25 53.09
5720 Straddle 802.11n HT20 14.9 30.90
5510 - 5670 802.11n HT40 17.44 55.46
5690 Straddle 802.11n HT40 16.07 40.46
5530 802.11ac VHT80 14.23 26.49
5690 Straddle [802.11ac VHT80 16.27 42.36
5745-5825 802.11a 16.85 48.42
5745-5825 802.11n HT20 16.89 48.87
5755-5795 802.11n HT40 17.51 56.36
5775 802.11ac VHT80 17.27 53.33
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5.3.DESCRIPTION OF AVAILABLE ANTENNAS

The module was tested with two different types external antennas; flexible and PCB trace
antennas.

Etched PCB Antennas
Frequency Antenna Gain Antenna Gain
(MHz) Antenna 1 (dBi) Antenna 2 (dBi)
2.4GHz 3.34 1.61
5GHz 1.52 2.28
External Antennas
Frequency Antenna Gain Cable Loss Net gain
(MHz) (dBi) (dB) (dBi)
2.4GHz 2.403 1.06 1.343
5GHz 3.994 1.83 2.164

5.4.SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was PCS2.
The EUT driver software installed during testing was 2.1.2.9.
The test utility software used during testing was QRCT3 V6.1.29QPST.
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5.5.WORST-CASE CONFIGURATION AND MODE

Radiated emissions in range of 1-18GHz, EUT was set to transmit at low, a middle, and high
channels. Radiated emissions <1GHz, >18GHz and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power and PSD as
worst-case scenario.

EUT was populated with headphones and monitor to maximize emissions.

MIMO and SISO power the same; therefore, MIMO testing covers SISO. Likewise, EUT was
tested in CDD mode to cover SDM.

Testing in 802.11nHT20 and 802.11nHT40 modes covers 802.11acVHT20 and
802.11acVHTA40.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y, and Z using
both external and etched PCB antenna configurations. It was determined that Y orientation was
worst-case orientation for both the PCB antenna configuration and external antenna
configuration. Therefore, all final radiated testing was performed with the EUT in Y orientation
for PCB antennas and external antennas.

Bandedge, power, and in some cases, PSD testing was done at both highest and lowest data
rate per mode:

802.11a mode: 6Mbps and 54Mbps
802.11nHT20: MCSO and MCS7
802.11nHT40: MCSO and MCS7
802.11acVHT80: MCSO0 and MCS9

All other testing done, based on the baseline scan, at worst-case data rates of:
802.11a mode: 6 Mbps

802.11n HT20mode: MCSO0

802.11n HT40mode: MCSO

802.11acVHT80: MCSO0

Simultaneous transmission of BT/2.4GHz and BT/5GHz was investigated. Device was found to
still be compliant.
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5.6.DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo T440 PC041B0G NA

Monitor ViewSonic VS15562 TVT171081663 N/A

AC/DC Adaptor Bose S024RU1700100 344666-0020 N/A
1/0 CABLES

1 DC 1 AC/DC DC Mains <3m None
Adaptor
2 HDMI 1 HDMI HDMI <3m Connects to monitor
3 Audio 2 3.5mm plug Audio <3m Connects to monitor
4 USB 1 USB USB <3m Connects to Laptop
5 Audio 2 3.5mm plug Audio <3m Connects to headphones
TEST SETUP

EUT installed as a standalone device.
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SETUP DIAGRAM FOR TESTS

PCB Antenna Setup

Headphones

< >
Support Monitor

External Antenna Setup

Headphones

AC/DC Power
Adaptor

@AC Mains

<>
Support Monitor

A

AC/DC Power
Adaptor

@AC Mains

~m)) )

~m))

External Antennas

Note: Conducted setup was exactly the same, apart from the spectrum analyzer being
connected directly to the antenna port.
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DATE: 2018-06-06
IC: 3232A-424821

REPORT NO: R12053557-E13
FCC ID: A94424821

6. TEST AND MEASUREMENT EQUIPMENT

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

Note: All tests performed within equipment calibration intervals. Unless test date occurred
between calibration intervals, in which case both calibrations intervals were included.

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North Chamber)

Equipment

ID Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2018-01-02 | 2019-01-02
30-1000 MHz
AT0073 Hybrid Broadband Sunol Sciences JB3 2017-07-18 | 2018-07-31
Antenna Corp.
1-18 GHz
Double-Ridged
ATO0072 Waveguide Horn ETS Lindgren 3117 2017-04-05 | 2018-04-05
Antenna, 1 to 18 GHz
Double-Ridged
ATO0067 Waveguide Horn ETS Lindgren 3117 2018-03-26 | 2019-03-26
Antenna, 1 to 18 GHz
18-40 GHz
Horn Antenna, 18-
ATO0076 ARA MWH-1826/B 2017-10-10 | 2018-10-10
26.5GHz
ATO0077 Horn Antenna, 26-40GHZ ARA MWH-2640/B 2017-10-10 | 2018-10-10
Gain-Loss Chains
N-SACO1 ggmgss string: 0.009- | \/2rious Various 2017-09-15 | 2018-09-15
Gain-loss string: 30- . .
N-SAC02 1000MHz Various Various 2017-06-11 | 2018-06-11
Gain-loss string: 1- . . 2017-08-18, | 2018-08-18,
N-SACO3 | 1aGH; Various Various 2018-03-23 | 2019-03-23
Gain-loss string: 18- . . 2017-03-03, | 2018-03-31,
N-SACO4 | 40GHZ Various Various 2018-04-03 | 2019-04-03
Receiver & Software
SA0027 Spectrum Analyzer Agilent NOO030A 2017-03-16 | 2018-03-16
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
s/n 161024690 Environmental Meter | Fisher Scientific 15-077-963 2016-12-21 | 2018-12-21
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Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South Chamber)

Eqwlpl))ment Description Manufacturer Model Number Last Cal. Next Cal.
1-18 GHz
Double-Ridged
AT0069 Waveguide Horn ETS Lindgren 3117 2017-04-05 | 2018-04-05
Antenna, 1 to 18 GHz
Double-Ridged
ATO0078 Waveguide Horn ETS Lindgren 3117 2017-09-26 | 2018-09-26
Antenna, 1 to 18 GHz
Gain-Loss Chains
Gain-loss string: 1- . . 2017-12-31, | 2018-12-31,
S-SACO3 | ygGHz Various Various 2018-03-20 | 2019-03-20
Receiver & Software
SA0025 Spectrum Analyzer Agilent NOO030A 2017-04-10 | 2018-04-30
SA0026 Spectrum Analyzer Agilent NOO030A 2018-03-20 | 2019-03-20
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
s/n 161024887 Environmental Meter | Fisher Scientific 15-077-963 2016-12-23 | 2018-12-23
Test Equipment Used - Wireless Conducted Measurement Equipment
Eqwlpl))ment Description Manufacturer Model Number Last Cal. Next Cal.
Conducted Room 1
72822 (SA0019) |  Spectrum Analyzer Agilent E4446A 2017-08-21 | 2018-08-21
Technologies
Agilent 2017-03-30, | 2018-03-30,
7 Spectrum Analyzer Technologies E4446A 2018-04-12 | 2019-04-12
SA0020 Spectrum Analyzer Agilent E4446A 2017-08-21 | 2018-08-21
Technologies
PWMO003 RF Power Meter Keysight N1911A 2017-07-14 | 2018-07-17
Technologies
PWMO04 RF Power Meter Keysight N1911A 2017-07-17 | 2018-07-17
Technologies
Peak and Avg Power Keysight
PWS003 Sensor, 50MHz to 6GHz |  Technologies E9323A 2017-07-14 | 2018-07-14
SN 161024885 Environmental Meter Fisher Scientific 15-077-963 2016-12-23 | 2018-12-23
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Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)

Eqwlpl))ment Description Manufacturer Model Number Last Cal. Next Cal.
Coax cable, RG223, N-
CBLO076 male to BNC-male, 20-ft, Pasternack PE3476-240 2017-06-12 | 2018-06-12
s/n 160938893 | Environmental Meter Fisher Scientific 14-650-118 2016-11-02 | 2018-11-02
LISN, 50-ohm/50-uH, 2- | Fischer Custom FCC-LISN-50-25-2-
LISNOO3 conductor, 25A Com. 01-550V 2017-08-22 | 2018-08-22
PREO0101521 |[EMI Test Receiver 9kHz-
(75141) - GHz Rohde & Schwarz| ESCI 7 2017-08-23 | 2018-08-23
TLOO1 ggf\z‘lj'ze”t Limiter, 0.009-\ 0, Power LIT-930A 2017-06-12 | 2018-06-12
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
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7. MEASUREMENT METHODS

On Time and Duty Cycle: KDB 789033 D02 v02r01, Section B.

26 dB Emission BW: KDB 789033 D02 v02r01, Section C.

99% Occupied BW: KDB 789033 D02 v02r01, Section D.

Conducted Output Power: KDB 789033 D02 v01r01, Section E.3.b (Method PM-G).

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

Unwanted emissions in restricted bands: KDB 789033 D02 v02r01, Sections G.1, G.3, G.4, G.5,
and G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v02r01, Sections G.1, 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 v02r01, Section Il

AC Mains: ANSI C63.10:2013 Section 6.2
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DATE: 2018-06-06
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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 D02 v02r01 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
802.11a CDD 0.1272 | 0.2792 0.456 45.56% 3.41 7.862
802.11n HT20 CDD 0.1356 | 0.2877 0.471 47.13% 3.27 7.375
802.11n HT40 CDD 0.1239 | 0.2212 0.560 56.01% 2.52 8.071
802.11ac VHT80 CDD 0.1234 | 0.2840 0.435 43.45% 3.62 8.104

TEST INFORMATION

Test Date: 2018-02-27 and 2018-04-26

Project: 12053557
Tested By: 40882
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DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE
i Agilent 18:59:19 Apr 26, 2018 L [ HMeasure |

APw8.2(932118),48882, MOR-Caon2 a Mkrl  127.2 ps

Ref 30 dBm #Atten 46 dB B.268 dB Meas Off
#Peak

Log zR
iig/ Channel Power

| Occupied BH

ACP

#PAvg i |

Center 5.306 060 GHz Span @ Hz
Res BH & MHz #UBH 56 MHz Sweep B33 ps (8001 pts)
Marker Trace * Axiz Amplitude
1R 1 213.2 ps 7.62 dBm

la 1> 127.2 ps A.27 dB
El 1y 213.2 ps 7.62 dBm Power Stat

B 1> 279.2 ps -1.19 dE

Multi Carrier
Power

DUTY CYCLE 802.11n HT20 MODE
i Agilent 18:56:38 Apr 26, 2018 L [ HMeasure |

APvB.2(0832118),48582, MOR-Con2 a Mkrl 1356 ps

Ref 30 dBm #Atten 46 dB -4.371 dB Meas Off
#Peak
Log

iig/ : Channel Power

2R

Occupied BH

ACP

#PAvg

Center 5.306 060 GHz Span @ Hz
Res BH & MHz #UBH 56 MHz Sweep B33 ps (8001 pts)
Marker Trace * Axiz Amplitude
1R 1 227.3 ps 7.38 dBm

la 1> 135.6 ps -4.37 dB
El 1y 227.3 ps 7.38 dBm Power Stat

B 1> 287.7 ps A.25 dB

Multi Carrier
Power
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DUTY CYCLE 802.11n HT40 MODE
% Agilent 13:26:52 Feb 27, 2018

L

| Measure

Ref 38 dBm

AP8.80821418),49882,

#Atten 48 dB

a Mkrl 1239 ps

6.118 dB

#Peak

Meas Off

_I
|

Channel Power

Occupied BH

#PAvg

ACP

Center 5.270 088 GHz
Res BH 8 MHz

+YBH 58 MHz

Span @ Hz
Sweep 316 ps (8001 pts)

Marker
1R
la
3R
3n

Trace
1
1)
1
(1

Type
Time
Time
Tine
Time

B Axis
31.8 pe=

123.9 ps
31.8 ps

221.2 p=

Amplituda
-4.8E dBm
E.11 dB
-4.8E dBm
-1.85 dB

Multi Carrier
Power

Power Stat
CCDF

More
1of?2

DUTY CYCLE 802.11ac VHT80 MODE
5 Agilent 10:49:41 RApr 26, 2018

L

| Marker

Ref 2@ dBm

APvE.2(632118),48582, MOR-Con2

#Atten 48 dB

a Mkrl 1234 ps

#Peak

-B.676 dB 0

Select Marker
2

#PAvy

Normal

Delta

Center 5.290 660 GHz
Res BH & MHz

#WEW 58 MHz

|
Span © Hz
Sweep 633 ps (3001 pts)

Marker
1R
la
ElY
3a

Traca
(1
(&)
(1
(&

Type
Time
Tima
Time
Tima

¥ Axiz
E3.54 pe
123.4 p=
E3.54 pe
284 pe

Amplitude
-2.64 dBm
-A.88 dB
-2.64 dBm
-A.5E dB

Delta Pair
{Tracking Ref)
&

Ref

Span Pair

Span Center
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8.2.802.11a MODE IN THE 5.2 GHz BAND
8.2.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.
RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Low 5180 20.55 20.40
Mid 5200 20.95 20.80
High 5240 20.55 20.65

TEST INFORMATION
Date: 2018-03-15 to 2018-03-23

Project: 12053557
Tested By: 11993 / 46722

26 dB BANDWIDTH PLOTS, Chain 0

BANDWIDTH Chain 0 LOW CH
50 Agilent 23:07:42 Mar 23, 2018

L

Measure

APw8.0(821418),46726, Mor Canl
Ref 28 dBm #Htten 30 dB

& Mkrl 28.55 MHz
1.898 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.180 88 GHz

Span 56 MHz

#Res BH 396 kHz #YBH 1.2 MHz  #5Sveep 180 ms (1801 pts)

- Multi Carrier
Power

Power Stat
CCDF

More
1of?2
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BANDWIDTH Chain 0 MID CH
5 Agilent 91:29:40 Mar 15, 2018

L

| Measure

Ref 28 dBm

APvE.8(8214183,11993, MOR / CON 1
#Atten 38 dB

a Mkrl 28.95 MHz
-8.416 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

Center 5.200 @8 GHz
#Res BW 390 kHz

#YBH 1.2 MHz

Span 58 MHz
#3weep 100 ms (1001 pts)

Multi Carrier
Power

ACP

Power Stat
CCDF
More
1of 2

BANDWIDTH Chain 0 HIGH CH

W Agilent @1:34:40 Mar 15, 2618

L

| Measure

Ref 20 dBm

APvE.A(B214183,11393, MOR / CON 1
#Atten 38 dB

-8.856 dB

#Peak
Log

a Mkrl 20,55 MHz
Meas Off

18
dB/

Offst

Channel Power

‘ Occupied BH

“ ACP

Multi Carrier
Power

Power Stat
CCDF

Center 5.240 08 GHz
#Res BH 390 kHz

#YBH 1.2 MHz

Span 58 MHz
#35neep 100 ms (1001 pts)

More
1of 2
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26 dB BANDWIDTH PLOTS, Chain 1

BANDWIDTH Chain 1 LOW CH
5 Agilent 17:27:20 Mar 16, 2018

L

| Measure

Ref 28 dBm

APvE.8(8214158),11993, MOR / Con 1
#Atten 38 dB

a Mkrl 28.48 MHz
-8.182 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 5.180 @8 GHz
#Res BW 390 kHz

#YBH 1.2 MHz

Span 58 MHz
#3weep 100 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF
More
1of 2

BANDWIDTH Chain 1 MID CH
5 Agilent 17:35:27 Mar 16, 2018

L

| Measure

Ref 28 dBm

APvE.8(8214158),11993, MOR / Con 1
#Atten 38 dB

-8.911 dB

#Peak

a Mkrl 20,80 MHz
Meas Off

Channel Power

‘ Occupied BH

‘ ACP

Multi Carrier
Power

Power Stat
CCDF

Center 5.200 @8 GHz
#Res BW 390 kHz

#YBH 1.2 MHz

Span 58 MHz
#3weep 100 ms (1001 pts)

More
1of?2
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BANDWIDTH Chain 1 HIGH CH
5 Agilent 17:42:26 Mar 16, 2818 L

| Measure

APv8.00921418),11993, MOR / Can 1
Ref 28 dBm #Htten 30 dB -0.293 dB

a Mkrl 28.65 MHz

#Peak

Meas Off

Channel Power
‘ Occupied BH

#PAvg
2

ACP

Ml 52
53 FS

AA
£0f

FTun
Swp

Center 5.240 08 GHz
#Res BH 390 kHz

Span 58 MHz
#\BH 1.2 MHz #Sneep 108 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency| 99% BW |99% BW
Chain 0 | Chain 1
(MHz) (MHz) | (MHz)
Low 5180 16.275 | 16.256
Mid 5200 16.298 | 16.255
High 5240 16.314 | 16.346

TEST INFORMATION

Date: 2018-03-15 to 2018-03-17
Project: 12053557
Tester: 11993 / 46722

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
s Agilent 17:00:22 Mar 15, 2018

L

Meas Setup

Ch Freq
Occupied Bandwidth

2.1% GHz

|
Trig Free
| |

|Huerages: 1

Ref 38 dBm

AP8.80821418),11993, MOR / CONL

#Atten 48 dB

#Peak

Avg Number
1
On 0ff

Avg Mode
Repeat

Max Hold
Off

Center 5.180 @8 GHz
#Res BW 300 kHz

Span 48 MHz

#YBH 918 kHz  Sweep 1.866 ms (1008 pts)

Occ BH # Pwr
99.00 ¥

0B Span
40.0000860 MHz

Transmit

Occupied Bandwidth

16.2752 MHz

Freq Error

% dB Bandwuidth

-45.567 kHz
18.829 MHz

Occ BH % Pwr 99.00 ¥
x dB -26.08 dB

Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 0 MID CH
5 Agilent 17:92:28 Mar 15, 2018

L

| Sweep

Sweep Time

Ch Freq 5.2 GHz

1.132 ms

Occupied Bandwidth |Huerages: 1

Man

|Sweep Time 1.132 ms

Sweep
Cont

APvE.B(021418),11993, MOR / CONL
Ref 38 dBm #Atten 46 dB

#Samp

Auto Sweep
Time

Log

18

dB/

Offst

11.2

dB

| Gate Setupr

Center 5.200 08 GHz

Span 48 MHz

#Res BH 338 kHz

#BH 1 MHz Sweep 1,132 ms (1086 pts)

Occupied Bandwidth

Occ BH % Pwr 99.60 ¥

16.2978 MHz

% dB

-26.00 dB

Transmit Freq Error
% dB Bandwidth

-9.699 kHz
19.558 MHz*

99% BANDWIDTH, Chain 0 HIGH CH
s Agilent 17:94:45 Mar 15, 2018

L

| Meas Setup

| Avg Number

Ch Freq 5.24 GHz

Trig Free 1

Occupied Bandwidth |Hverages: 1

I | On 0ff

Avg Mode

APw8.0(921418),11993, MOR / CONL
Ref 38 dBm #Htten 40 dB

Exp Repeat

#Peak

Max Hold

Log

on Off

18

dB/

Occ BW Z Pwr

Offst

99.00 %

11.2

dB

0BH Span

Center 5.240 08 GHz

+Res BH 288 kHz +VEW 628 kHz

Sweep 1066 ms (1008 pts)

Occupied Bandwidth
16.3136 MHz

Transmit Freq Error  -27.439 kHz
% dB Bandwidth 19.496 MHz

Occ BH % Pwr

% dB

99.00 %
-26.00 dB

-26.08 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

W Agilent 17:22:51 Mar 16, 2018

L | Meas Setup

| Avg Number

Ch Freq 5.18 GHz

Trig Free 1

Occupied Bandwidth

[Averages: 1 | |

Avg Mode
Repeat

APvE.B(021418),11993, MOR / Con 1
Ref 38 dBm #Atten 46 dB

Esp

#Peak

Max Hold

on 0ff

Occ BH % Pwr

99.90 %

0BH Span

Center 5.180 08 GHz

#Res BH 308 kHz #YBH 918 kHz

Sweep 1.066 ms (1086 pts)

Occupied Bandwidth
16.2564 MHz

Transmit Freq Error  —42.679 kHz
% dB Bandwidth 159,991 MHz

Occ BH % Pwr 99.60 ¥
% dB -26.08 dB

Ref Level

99% BANDWIDTH, Chain 1 MID CH

% Agilent 17:34:17 Mar 16, 2018

| Meas Setup

Ch Freq 5.2 GHz

Occupied Bandwidth

[Averages: 1

L
| Avg Number
Trig Free 1
| | On Off

APvE.B(H21418),11993, MOR / Con 1
Ref 38 dBm #Atten 46 dB

| Avg Mode
Exp Repeat

#Peak

Max Hold
On Off

Occ BH % Pwr
99,60 %

0BH Span

Center 5.200 08 GHz

#Res BH 308 kHz #YBH 918 kHz

49.0000060 MHz

Span 48 MHz
Sweep 1.066 ms (1086 pts)

Occupied Bandwidth
16.2551 MHz

Transmit Freq Error  -29.421 kHz
% dB Bandwidth 18.616 MHz

X dB
Occ BH % Pwr 99.60 ¥ —26.00 dB

® dB -26.00 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1 HIGH CH
5 Agilent 17:41:31 Mar 16, 2818

L

Ch Freq
Occupied Bandwidth

5.24 GHz

Trig Free

|Huerages: 1

| Meas Setup

Avg Number
1
On 0ff

Ref 38 dBm

APvE.A(B21418),11993, MOR / Con 1
#Atten 40 dB

#Peak

Avg Mode
Repeat

Max Hold
n 0ff

dB

Center 5.248 86 GHz
#Res BH 330 kHz

#WBH 1 MHz

Span 46 MHz

Sweep 1.066 ms (1088 pts)

Occ BW Z Pwr
99,00 ¥

0BW Span
400000008 MHz

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
16.3455 MHz

-41.723 kHz
18.727 MHz

Occ BH % Puwr
x dB

99.00 %
-26.98 dB

Ref Level
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.2.3. OUTPUT POWER AND PSD — EXTERNAL ANTENNAS
LIMITS

FCC §15.407 (a) (1)

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

(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.

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

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

ISED RSS 247 Issue 2, Clause 6.2.1.1

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 +
10 log10B, dBm, whichever is less stringent. Devices shall implement transmitter power control
(TPC) in order to have the capability to operate at least 3 dB below the maximum permitted
e.i.r.p. of 30 mw.

For other devices, the maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm,
whichever power is less. B is the 99% emission bandwidth in megahertz. The e.i.r.p. spectral
density shall not exceed 10 dBm in any 1.0 MHz band.

TEST INFORMATION

Date: 2018-03-15 to 2018-05-01
Project: 12053557

Tester: 11993/46722, 46722, 40882

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) 6 Mbps
Antenna Gain and Limits
Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5180 2.16 5.17 24.00 11.00
Mid 5200 2.16 5.17 24.00 11.00
High 5240 2.16 5.17 24.00 11.00
| Duty Cycle CF (dB)| 3.41 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 14.47 14.35 17.42 24.00 -6.58
Mid 5200 14.50 14.29 17.41 24.00 -6.59
High 5240 14.47 14.31 17.40 24.00 -6.60
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 1.32 0.57 7.38 11.00 -3.62
Mid 5200 1.65 0.42 7.50 11.00 -3.50
High 5240 1.61 0.37 7.45 11.00 -3.55
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) 54 Mbps

Antenna Gain and Limits

Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5180 2.16 24.00
Mid 5200 2.16 24.00
High 5240 2.16 24.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 9.60 9.24 12.43 24.00 -11.57
Mid 5200 8.81 8.34 11.59 24.00 -12.41
High 5240 9.98 9.03 12.54 24.00 -11.46

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54 Mbps because the 6Mbps data was
taken at the same or higher power setting and is therefore, worst-case.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821

IC: 3232A-424821

RESULTS (ISED) 6 Mbps

Antenna Gain and Limits

Channel | Frequency | Directional | Directional | Occupied EIRP EIRP PSD
Gain for Gain for 99% BW Limit Limit
(MHz) Power (dBi) | PSD (dBi) (MHz) (dBm) (dBm)
Low 5180 2.16 5.17 16.26 22.11 10.00
Mid 5200 2.16 5.17 16.26 22.11 10.00
High 5240 2.16 5.17 16.31 22.13 10.00
| Duty cycle CF (dB)]  3.41

Included in Calculations of Corr'd PSD

Output Power Results 6 Mbps

Channel

Frequency Chain 0 Chain 1 Total EIRP EIRP
Meas Cond | Meas Cond Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 10.42 10.30 15.53 22.11 -6.58
Mid 5200 10.37 10.25 15.48 22.11 -6.63
High 5240 10.29 10.17 15.40 22.13 -6.72
PSD Results
Channel | Frequency Chain 0 Chain 1 Total EIRP PSD (EIRP PSD
Meas Cond | Meas Cond Corr'd Limit Margin
PSD PSD EIRP PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -2.62 -3.29 8.65 10.00 -1.35
Mid 5200 -2.84 -3.84 8.28 10.00 -1.72
High 5240 -2.56 -3.48 8.59 10.00 -1.41
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED) 54 Mbps

Antenna Gain and Limits

Channel | Frequency | Directional | Occupied EIRP
Gain for 99% BW Limit
(MHz) Power (dBi) (MHz) (dBm)
Low 5180 2.16 16.26 22.11
Mid 5200 2.16 16.26 22.11
High 5240 2.16 16.31 22.13
Output Power Results 54 Mbps
Channel | Frequency Chain 0 Chain 1 Total EIRP EIRP
Meas Cond | Meas Cond Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 9.60 9.24 14.59 22.11 -7.52
Mid 5200 8.81 8.34 13.75 22.11 -8.36
High 5240 9.98 9.03 14.70 22.13 -7.42

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54 Mbps because the 6Mbps data was

taken at the same or higher power setting and is therefore, worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

FCC PSD, Chain 0

PSD, Chain 0 LOW CH
5 Agilent 91:18:27 Mar 15, 2018 L

Measure

Ref 48 dBm

APwE.B(0214158),11993, MOR / CON 1
Atten 48 dB

Mkrz 5.176 58 GHz
1.319 dBm

#Avg

Meas Off

Log

18

dB/
Offst

11.2

Channel Power

dB

Occupied BH

#PAvg

ACP

Center 5180 88 GHz
#Res BW 1 MHz

Span 58 MHz

#/BH 3 MHz Sweep 1 ms (1001 pts)

Markear Trace
1R (&)
1a (1
2 (1

—————————————————————————————————————— |

K Axis
5171 73 GHz
16.54 MH=z
5,176 5A GHz

Anplituda
-5.88 dEm
11.22 dBm
1.32 dEm

Multi Carrier
Power

Power Stat
CCDF

More

1of 2

[Copyright 2000-2011 Rgilent Technologies |

PSD, Chain 0 MID CH

- Agilent 1:31:05 Mar 15, 2818 L

Measure

Ref 48 dBm

APwE.B(0214158),11993, MOR / CON 1
Atten 48 dB

Mkrz 5.197 88 GHz
1.645 dBm

#Avg

Meas Off

Log
18

dB/

Offst

11.2

Channel Power

dB

Occupied BH

#PAvg

ACP

Center 5.200 B8 GHz
#Res BW 1 MHz

Span 58 MHz

#/BH 3 MHz Sweep 1 ms (1001 pts)

Markear Trace
1R (&)
1a (1
2 (1

Typa
Freg
Frag
Freq

K Axis
£.191 73 GHz
16.54 MH=z
5.197 8A GHz

Anplituda
-5.31 dEm
11.12 dBm
1.64 dEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.....................____.I
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 HIGH CH
% Agilent 91:36:52 Mar 15, 2018 L

Measure

Ref 48 dBm

APwE.ACB214182,11993, MOR / COM 1
Atten 40 dB

Mkrz 5.241 48 GHz
1.688 dBm

#Ayy

Meas Off

Log

18
dB/

Offst

11.2

Channel Power

dB

Occupied BH

#PAvy

ACP

Center 5.240 88 GHz
#Res BHW 1 MHz

Span 56 MHz

#/BH 3 MHz Sweep 1 ms (1061 pts)

Marker Trace
1R (1
1a (1
2 (1

R Axis
£.231 B5 GHz
16.78 MHz
B.241 48 GHz

Amplitude
-5.88 dBm
11,19 dEm
1.61 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

_000000—0e—-—x

[Copyright 2000-2011 Agilent Technologies ]

FCC PSD, Chain 1

PSD, Chain 1 LOW CH
s Agilent 17:29:01 Mar 16, 2018 L

Measure

Ref 48 dBm

APwE.A(8214182,11993, MOR / Con 1
Atten 40 dB

Mkrz 5.179 @8 GHz
8.565 dBm

#Ayy

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvy

ACP

Center 5180 88 GHz
#Res BH 1 MHz

Span 56 MHz

#\BH 3 MHz Sweep 1 ms (10681 pts)

Marker Trace
1R (1
1a (1
2 (1

R Axis
5171 87 GHz
16.26 MHz
5179 BA GHz

Amplitude
-5.91 dBEm
18,32 dEm
H.5E dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

I:|
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 MID CH
5 Agilent 17:37:52 Mar 16, 2018

L

Measure

APvE.B(621418),11993, MOR / Con 1

Mkr2 5.2682 15 GHz

Ref 48 dBm

Atten 48 dB

3.424 dBm

#Avy

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.200 B8 GHz
#Res BW 1 MHz

Span 58 MHz

#/BH 3 MHz Sweep 1 ms (1001 pts)

Markear Trace
1R (&)
1a (1
2 (1

Typa
Freg
Frag
Freq

K Axis
£.191 87 GHz
16.26 MHz
B.282 15 GHz

Anplituda
-4,928 dEm
18.38 dBm
A.42 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.....................____.I

PSD, Chain 1 HIGH CH
s Agilent 17:43:46 Mar 16, 2018 L

Measure

Ref 48 dBm

APwE.A(8214182,11993, MOR / Con 1
Atten 40 dB

Mkrz 5.242 75 GHz
8.371 dBm

#Ayy

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvy

ACP

Center 5.240 88 GHz
#Res BHW 1 MHz

Span 56 MHz

#/BH 3 MHz Sweep 1 ms (1061 pts)

Marker Trace
1R (1
1a (1
2 (1

_000000—0e—-—x

R Axis
£.231 83 GHz
16,35 MHz
B.242 75 GHz

Amplitude
-E.E8 dBEm
18,39 dEm
H.37 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

[Copyright 2000-2011 Agilent Technologies ]
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

ISED PSD, Chain 0

PSD, Chain 0 LOW CH
% Agilent 15:12:15 May 1, 2015

L

| Measure

APvE.2(632118),48582, MOR-Con2
Ref 28 dBm Atten 28 dB

Mkr2 5.179 88 GHz
-2.619 dBm

#Avg

Meas Off

Log

18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.180 08 GHz
#Res BH 1 MHz

#YEBH 3 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R 1
la 1
2 1

Type
Freg
Frag
Fraeg

B Axis
E.171 86 GH=z
16.28 MHz
5.179 BA GH=z

Amplituda
-8.98 dBn
£.91 dBn
-2.62 dBm

Multi Carrier
Power
Power Stat
CCDF

More
1of?2

PSD, Chain 0 MID CH
W Agilent 15:25:30 May 1, 2018

L

| Measure

APvE.2(632118),48582, MOR-Con2
Ref 28 dBm Atten 28 dB

Mkr2 5.201 25 GHz
-2.838 dBm

#Avy

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

‘ ACP

Center 5.200 08 GHz
#Res BH 1 MHz

#YEBH 3 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R 1
la L

2 1

Type
Freg
Frag
Fraeg

K Axis
£.191 85 GH=z
16.38 MHz
£.281 25 GH=z

Amplituda
-9.18 dBm
£.92 dBm
-2.84 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 HIGH CH
@ Agilent 15:39:55 May 1, 2018

L

| Measure

APv8.2(932118),40882, MOR-ConZ
Ref 28 dBm Atten 20 dB

Mkrz 5.239 15 GHz
-2.559 dBm

#Avg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.240 @8 GHz
#Res BH 1 MHz

#WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Markear Trace
1R 1
la 1
2 (1

X Auiz
5.231 74 GHz
16.53 MHz
5.239 15 GHz

Amplituda
-9.79 dBn
7.81 dBm
-2.56 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

ISED PSD, Chain 1

PSD, Chain 1 LOW CH
W@ Agilent 15:20:59 May 1, 2018

L

| Measure

APv8.2(932118),40882, MOR-ConZ
Ref 28 dBm Atten 20 dB

Hkrz 5.178 58 GHz
-3.285 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

‘ ACP

Center 5.180 @8 GHz
#Res BH 1 MHz

#WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Markear Trace
1R 1
la 1
2 (1

X Auiz
5.171 87 GHz
16.26 MHz
5.178 5A GHz

Amplituda
-18.13 dEm
E.88 dBm
-3.29 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 MID CH
- Agilent 15:28:05 May 1, 2015

L

| Measure

APvE.2(632118),48582, MOR-Con2
Ref 28 dBm Atten 28 dB

Mkr2 5.202 15 GHz
-3.835 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

‘ ACP

Center 5.200 08 GHz
#Res BH 1 MHz

#YEBH 3 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R 1
la 1
2 1

B Axis
E.191 87 GHz
16.26 MHz
E.282 15 GH=z

Amplituda
-9.43 dBn
E.89 dBn
-3.84 dBn

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1 HIGH CH
w Agilent 15:32:43 May 1, 2015

L

[ Measure

APv8.2(932118),40882, MOR-ConZ
Ref 28 dBm Atten 20 dB

Mkrz 5.239 B5 GHz
-3.481 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.240 @8 GHz
#Res BH 1 MHz

#WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Markear Trace
1R 1
la 1
2 (1

Type
Freg
Fraeg
Freg

X Auiz
5.231 78 GHz
16.58 MHz
5.239 B5 GHz

Amplituda
-12.84 dEm
£.13 dBm
-3.48 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.2.4. OUTPUT POWER AND PSD — PCB ANTENNAS
LIMITS

FCC §15.407 (a) (1)

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

(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.

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

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

ISED RSS 247 Issue 2, Clause 6.2.1.1

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 +
10 log10B, dBm, whichever is less stringent. Devices shall implement transmitter power control
(TPC) in order to have the capability to operate at least 3 dB below the maximum permitted
e.i.r.p. of 30 mw.

For other devices, the maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm,
whichever power is less. B is the 99% emission bandwidth in megahertz. The e.i.r.p. spectral
density shall not exceed 10 dBm in any 1.0 MHz band.

TEST INFORMATION

Date: 2018-03-15 to 2018-05-01
Project: 12053557

Tester: 11993/46722, 46722, 40882

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) 6 Mbps

Antenna Gain and Limits

Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD

(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5180 1.92 4.92 24.00 11.00
Mid 5200 1.92 4.92 24.00 11.00
High 5240 1.92 4,92 24.00 11.00

| Duty Cycle CF (dB)| 3.41 Included in Calculations of Corr'd PSD

Output Power Results

Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 14.47 14.35 17.42 24.00 -6.58
Mid 5200 14.50 14.29 17.41 24.00 -6.59
High 5240 14.47 14.31 17.40 24.00 -6.60
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 1.32 0.57 7.38 11.00 -3.62
Mid 5200 1.65 0.42 7.50 11.00 -3.50
High 5240 1.61 0.37 7.45 11.00 -3.55
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REPORT NO: R12053557-E13

DATE: 2018-06-06
IC: 3232A-424821

FCC ID: A94424821

RESULTS (FCC) 54 Mbps

Antenna Gain and Limits
Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5180 1.92 24.00
Mid 5200 1.92 24.00
High 5240 1.92 24.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 9.60 9.24 12.43 24.00 -11.57
Mid 5200 8.81 8.34 11.59 24.00 -12.41
High 5240 9.98 9.03 12.54 24.00 -11.46

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54 Mbps because the 6Mbps data was
taken at the same or higher power setting and is therefore, worst-case.

Page 47 of 822

FORM NO: 03-EM-F00858

UL LLC

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

TEL: (919) 549-1400



REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821

IC: 3232A-424821

RESULTS (ISED) 6 Mbps

Antenna Gain and Limits

Channel | Frequency | Directional | Directional | Occupied EIRP EIRP PSD
Gain for Gain for 99% BW Limit Limit
(MHz) Power (dBi) | PSD (dBi) (MHz) (dBm) (dBm)
Low 5180 1.92 4.92 16.26 22.11 10.00
Mid 5200 1.92 4.92 16.26 22.11 10.00
High 5240 1.92 4.92 16.31 22.13 10.00
| Duty Cycle CF (dB)l 3.41 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total EIRP EIRP
Meas Cond | Meas Cond Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 10.42 10.30 15.29 22.11 -6.82
Mid 5200 10.37 10.25 15.24 22.11 -6.87
High 5240 10.29 10.17 15.16 22.13 -6.96
PSD Results
Channel | Frequency Chain 0 Chain 1 Total EIRP PSD |EIRP PSD
Meas Cond | Meas Cond Corr'd Limit Margin
PSD PSD EIRP PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -2.62 -3.29 8.40 10.00 -1.60
Mid 5200 -2.84 -3.84 8.03 10.00 -1.97
High 5240 -2.56 -3.48 8.34 10.00 -1.66
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REPORT NO: R12053557-E13

DATE: 2018-06-06
FCC ID: A94424821

IC: 3232A-424821

RESULTS (ISED) 54 Mbps

Antenna Gain and Limits

Channel

Frequency | Directional | Occupied EIRP EIRP PSD
Gain for 99% BW Limit Limit
(MHz) Power (dBi) (MHz) (dBm) (dBm)
Low 5180 1.92 16.26 22.11 10.00
Mid 5200 1.92 16.26 22.11 10.00
High 5240 1.92 16.35 22.14 10.00
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total EIRP EIRP
Meas Cond | Meas Cond Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 9.60 9.24 14.35 22.11 -7.76
Mid 5200 8.81 8.34 13.51 22.11 -8.60
High 5240 9.98 9.03 14.46 22.14 -7.67

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54 Mbps because the 6Mbps data was

taken at the same or higher power setting and is therefore, worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

FCC PSD, Chain 0

PSD, Chain 0 LOW CH
5 Agilent 91:18:27 Mar 15, 2018 L

Measure

Ref 48 dBm

APvE.A(B214183,11993, MOR / COM 1
Atten 40 dB

Mkr2 5.176 58 GHz
1.313 dBm

#Avg

Meas Off

Log

18

dB/
Offst
11.2

Channel Power

dB

Occupied BH

#PAvg

ACP

Center 5.180 @8 GHz
#Res BH 1 MHz

Span 58 MHz

#YBH 3 MHz Sweep 1 ms (1801 pts)

Marker Trace
1R [&}]
la 1
2 D]

=_————————————\

# Axiz
5171 73 GHz
16.54 MHz
5176 5A GHz

Amplituda
-5.88 dBm
11.22 dBm
1.32 dBm

Multi Carrier
Power

Power Stat
CCDF

More

1of 2

[Copyright 2000-2011 Agilent Technologies ]

PSD, Chain 0 MID CH

- Agilent @1:31:85 Mar 15, 2018 L

Measure

Ref 48 dBm

APvE.A(B21418),11993, MOR / CON 1
Atten 40 dB

Mkr2 5.197 80 GHz
1.645 dBm

#Avg

Meas Off

Log
18

dB/

Offst
11.2

Channel Power

dB

Occupied BH

#PAvg

ACP

Center 5.200 @8 GHz
#Res BH 1 MHz

Span 58 MHz

#YBH 3 MHz Sweep 1 ms (1801 pts)

Marker Trace
1R [&}]
la 1

2 1

# Axis
5.191 73 GHz
16.54 MHz
5.197 8@ GHz

Amplituda
-5.31 dBm
11.12 dBm
1.4 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

PSD, Chain 0 HIGH CH
s Agilent 01:36:52 Mar 15, 2018 L Measure

APvE.A(B214183,11933, MOR / CON 1 Mkr2 5.241 48 GHz
Ref 48 dBm Atten 48 dB 1.688 dBm Meas Off
#Avg
Log
10
4B/ Channel Power

Offst
11.2

dB Occupied BH

ACP

#PAvy

Center 5.248 86 GHz Span 58 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 1 ms (1001 pts)
Marker Trace ¥ Axiz Amplitude
1R (1 5.231 B5 GHz -5.88 dBm

la (&8 16.78 MHz 11.19 dBm
2 (1 5.241 48 GHz 1.61 dBm Powerc?:tDaFt

Multi Carrier
Power

More

1of 2

[Copyright 2000-2011 Agilent Technologies ]

FCC PSD, Chain 1

PSD, Chain 1 LOW CH
s Agilent 17:29:01 Mar 18, 2018 L

APvE.0(021418),11933, MOR / Con 1 Mkr2 5.179 8@ GHz
Ref 48 dBm Atten 40 4B B.565 dBm Meas Off
#Avg
Log
14
B/ Channel Power

Offst
11.2

dB Occupied BH

ACP

#PAvg

Center 5.130 88 GHz Span 58 MHz
#Res BH 1 MHz #YBH 3 MHz Sweep 1 ms (1801 pts)
Marker Trace Type ¥ Axiz Amplitude
1R (1 Freq E.171 87 GH= -5.91 dBm

la 1 Freqg 16.26 MHz 16.32 dBm
2 [¢D)] Freqg 5.179 BA GH=z B.56 dBm Powerc%tna;

Multi Carrier
Power

More

1of 2

[Copyright 2060-2011 Agilent Technologies ]
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 MID CH
5 Agilent 17:37:52 Mar 16, 2018

L

Measure

APv8.0(9214183,11993, MOR / Con 1

Mkr2 5.262 15 GHz

Ref 48 dBm

Atten 40 dB

B.424 dBm

#Ayy

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.200 @8 GHz
#Res BH 1 MHz

Span 58 MHz

#YBH 3 MHz Sweep 1 ms (1801 pts)

Marker Trace
1R [&}]
la 1
2 D]

# Axiz
5.191 87 GHz
16.26 MHz
5.282 15 GHz

Amplituda
-4.98 dBm
16.38 dBm
8.42 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.........................]

PSD, Chain 1 HIGH CH
s Agilent 17:43:46 Mar 16, 2018 L

Measure

Ref 48 dBm

APvE.A(B21418),11993, MOR / Con 1
Atten 48 dB

Mkrz 5.242 75 GHz
8.371 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvy

ACP

Center 5.248 @6 GHz
#Res BH 1 MHz

Span 58 MHz

#UBH 3 MHz Sweep 1 ms (1001 pts)

Marker Trace
1R (6 D]
la 1y
2 1

Type
Freg
Freq
Fraeg

=

# Axiz
5.231 83 GH=z
1E6.35 MHz
B.242 75 GHz

Amplitude
-5.E8 dBm
18.39 dBm
A.37 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

[Copyright 2000-2011 Agilent Technologies ]
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

ISED PSD, Chain 0

PSD, Chain 0 LOW CH
@ Agilent 15:12:15 May 1, 2813

L

Measure

APv8.2(832118),40882, MORE-Con2
Ref 28 dBm Atten 20 dB

Mkrz 5.179 B8 GHz
-2.613 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.180 08 GHz

#fies BH 1 MHz #YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

X Auiz
B.171 86 GHz
1E6.28 MHz
5.179 BA GHz

Trace Type
Fraeg
Freg

Fraeg

Marker
1R (6 D]
la 1y
2 1

Amplitude
-8.98 dBn
£.91 dBm
-2.62 dBn

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 0 MID CH
# Agilent 15:25:38 May 1, 2015

L

Measure

APv8.2(832118),40882, MORE-Con2
Ref 28 dBm Atten 20 dB

Mkrz 5.201 25 GHz
-2.838 dBm

#Avg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.200 @8 GHz

#fies BH 1 MHz #YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Marker Trace X Auiz
1R (6 D] 5.191 85 GHz
la D] 16.38 MH=z
2 1 5.2681 25 GHz

Amplitude
-9.18 dBn
£.92 dBm
-2.84 dBn

Multi Carrier
Power

Power Stat
CCDF
More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

PSD, Chain 0 HIGH CH
s Agilent 15:36:55 May 1, 2018

L

| Measure

Ref 28 dBm

APv8.2(932118),40882, MOR-ConZ

Atten 20 oB

Mkrz 5.239 15 GHz
-2.559 dBm

#Avg

DATE: 2018-06-06
IC: 3232A-424821

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.240 @8 GHz
#Res BH 1 MHz

#WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Markear Trace
1R 1
la 1
2 (1

X Auiz
5.231 74 GHz
16.53 MHz
5.239 15 GHz

Amplituda
-9.79 dBn
7.81 dBm
-2.56 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

ISED PSD, Chain 1

PSD, Chain 1 LOW CH

- Agilent 15:26:56

May 1, 2018

L

| Measure

Ref 28 dBm

APv8.2(032118),48882, MOR-Can2

Atten 28 dB

Mkr2 5.178 58 GHz
-3.285 dBm

#Avg

Meas Off

Log
18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

‘ ACP

Center 5.180 08 GHz
#Res BH 1 MHz

#YBH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Marker Trace
1R (6 D]
1a [¢ 5]
2 1

H Auiz
B.171 87 GHz
16.26 MHz
E.178 5A GHz

Amplitude
-18.13 dEm
E.88 dBm
-3.29 dBn

Multi Carrier
Power
Power Stat
CCDF

More
1of?2
I
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 MID CH
- Agilent 15:28:05 May 1, 2015

L

| Measure

APvE.2(632118),48582, MOR-Con2
Ref 28 dBm Atten 28 dB

Mkr2 5.202 15 GHz
-3.835 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

‘ ACP

Center 5.200 08 GHz
#Res BH 1 MHz

#YEBH 3 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R 1
la 1
2 1

B Axis
E.191 87 GHz
16.26 MHz
E.282 15 GH=z

Amplituda
-9.43 dBn
E.89 dBn
-3.84 dBn

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1 HIGH CH
w Agilent 15:32:43 May 1, 2015

L

[ Measure

APv8.2(932118),40882, MOR-ConZ
Ref 28 dBm Atten 20 dB

Mkrz 5.239 B5 GHz
-3.481 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.240 @8 GHz
#Res BH 1 MHz

#WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Markear Trace
1R 1
la 1
2 (1

Type
Freg
Fraeg
Freg

X Auiz
5.231 78 GHz
16.58 MHz
5.239 B5 GHz

Amplituda
-12.84 dEm
£.13 dBm
-3.48 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.3.802.11n HT20 MODE IN THE 5.2 GHz BAND
8.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST INFORMATION

Date: 2018-03-15 to 2018-03-23
Project: 12053557
Tester: 11993/46722

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5180 20.65 20.95
Mid 5200 21.10 21.40
High 5240 21.00 21.30

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
s Agilent 81:44:19 Mar 15, 2018

L | Measure

Ref 20 dBm #Htten 30 dB

#Peak
Log

APvE.A(B214183,11393, MOR / CON 1 a Mkrl 2065 MHz
8.179 dB Meas Off

18
dB/

Channel Power

Offst

‘ Occupied BH

‘ ACP

o Multi Carrier
Power

Power Stat
CCDF

Center 5.180 @8 GHz

Span 50 MHz ‘ 1"‘;{‘;
#Res BH 390 kHz WBH 1.2 MHz  #Sweep 100 ns (1801 pts)
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

BANDWIDTH Chain 0 MID CH
5 Agilent 2:93:07 Mar 15, 2018

L

| Measure

APvE.8(H21418),11993, MOR / CON 1
Ref 28 dBm

#Atten 38 dB

a Mkrl 21.18 MHz
1.256 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

Center 5.200 @8 GHz
#Res BW 390 kHz

#YBH 1.2 MHz

Span 58 MHz
#3weep 100 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF

More

1of 2

BANDWIDTH Chain 0 HIGH CH

# Agilent 82:89:31 Mar 15, 2018

L

APv8.00921418),11993, MOR / CON 1
Ref 28 dBm

#Atten 30 4B

a Mkrl 21.88 MHz

-0.618 dB

#Peak

‘ Meas Off

Channel Power

‘ Occupied BH

ACP

#PAvg
2

Ml 52
53 FS

AA
£0f

Multi Carrier
Power

FTun

Swp

Power Stat
CCDF

Center 5.240 08 GHz
#Res BH 390 kHz

#YBW 1.2 MHz

Span 58 MHz
#Sneep 108 ms (1001 pts)

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
% Agilent 17:47:54 Mar 16, 2018

L

| Measure

Ref 28 dBm

APvE.8(8214158),11993, MOR / Con 1
#Atten 38 dB

a Mkrl 28.95 MHz
-8.628 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 5.180 @8 GHz
#Res BW 390 kHz

#YBH 1.2 MHz

Span 58 MHz
#3weep 100 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF
More
1of 2

BANDWIDTH Chain 1 MID CH
5 Agilent 23:15:30 Mar 23, 2018

L

| Measure

Ref 28 dBm

APwE.8(821418),46726, Mor Conl
#Atten 38 dB

a Mkrl 21.48 MHz

-B.399 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvy
28

‘ ACP

Ml 52
53 FS

AA

£
FTun

Swp

Center 5200 8@ GHz
#Res BH 390 kHz

#YBH 1.2 MHz

Span 58 MHz
#Seep 1060 m3 (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1 of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

BANDWIDTH Chain 1 HIGH CH
1 Agilent 18:01:28 Mar 16, 2013 L | Measure

APyE.8(021418),11993, MOR / Con 1 a Mkrl 21.30 MHz

Ref 26 dBm #Atten 30 dB -8.138 dB Meas Off
#Peak ‘

Log

10 Channel P

4B/ annel Power
Offst

‘ Occupied BH

‘ ACP

Multi Carrier
Power
Power Stat
CCDF

Center 5.240 80 GHz Span 50 MHz 1”‘;]{‘;

#Res BH 398 kHz #VBH 1.2 MHz  #Sweep 180 ms (1801 pts)
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.3.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST INFORMATION

Date: 2018-03-15 to 2018-03-17
Project: 12053557

Tested By: 11993 / 46722

RESULTS

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

Low 5180 17.4111( 17.3505
Mid 5200 17.2882( 17.3918
High 5240 17.4855 | 17.5090

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
s Agilent 17:97:04 Mar 15, 2018

Ch Freq 5.18 GHz

Occupied Bandwidth |Huerages:1

| Meas Setup
Avg Number
1
On Off

L
. 1
Trig Free ‘
| |

AP8.0(921418),11993, MOR / CONL
Ref 38 dBm #Htten 40 dB

Exp

#Peak

On

Log

Avg Mode
Repeat

Max Hold
0ff

19

dB/

Offst

11.2

dB

Center 5.180 08 GHz

#Res BH 278 kHz #YBH 750 kHz  Sweep 1.866 ms (1068 pts)

Occ BW Z Pwr

‘ 99.00 %

0BW Span

17.4111 MHz

Transmit Freq Error  -25.975 kHz
% dB Bandwidth 19.992 MHz

Occupied Bandwidth Occ BH % Pur
x dB  -26.00 dB

99.00 %

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 0 MID CH
5 Agilent 17:98:45 Mar 15, 2018

L

| Meas Setup

| Avg Number

Ch Freq 5.2 GHz

Trig Free 1

Occupied Bandwidth |Huerages: 1

Avg Mode
Repeat

APvE.B(021418),11993, MOR / CONL
Ref 38 dBm #Atten 46 dB

Esp

#Peak

Max Hold

on 0ff

Occ BH % Pwr

99.90 %

0BH Span

Center 5.200 08 GHz

#hes BH 208 kHz #YBH 620 kHz

Sweep 1.066 ms (1086 pts)

Occupied Bandwidth
17.2882 MHz

Transmit Freq Error  -25.726 kHz
% dB Bandwidth 19.148 MHz

Occ BH % Pwr

% dB

99.00 %
-26.00 dB

Ref Level

99% BANDWIDTH, Chain 0 HIGH CH
5 Agilent 17:18:57 Mar 15, 2818

L

| Meas Setup

Il Avg Number
1

Ch Freq 5.24 GHz

Trig Free

Occupied Bandwidth |Huerages: 1

| [ | L Off

Avg Mode

APw8.0(921418),11993, MOR / CONL
Ref 38 dBm #Htten 40 dB

Repeat

#Samp

Max Hold

n OFf

Log

19

. -
2

dB/

Occ BW Z Pwr

Offst

99.00 %

11.2

dB

|

0BW Span

Center 5.248 86 GHz

#hes BH 338 kHz #WBH 1 MHz

49.0000000 MHz

Span 46 MHz
Sweep 1.132 ms (1088 pts)

Occupied Bandwidth
17.4855 MHz

Occ BH % Puwr

x dB

Transmit Freq Error
% dB Bandwuidth

-47.248 kHz
28.041 MHz:*

99.00 %
-26.98 dB

Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1

99% BANDWIDTH,

Chain 1 LOW CH

W Agilent 17:47:00 Mar 16, 2018

L

Ch Freq
Occupied Bandwidth

3.18 GHz

Trig Free

[Averages: 1

Ref 38 dBm #Atten

APvE.B(021418),11993, MOR / Con 1

48 dB

#Peak

| Meas Setup

Avg Number

1

On OFf
Avg Mode

Exp Repeat

Max Hold

on 0ff

A
s

Occ BH % Pwr
99,60 %

Center 5.180 08 GHz
#Res BH 330 kHz

#yEH 1 MHz

Span 48 MHz

Sweep 1.066 ms (1086 pts)

0BH Span
40.0000008 MHz

17.35

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth

Occ BH % Pwr
% dB

05 MHz

-47.824 kHz
28,8083 MHz

99.00 %
-26.00 dB

X dB
-26.08 dB

Optimize
Ref Level

99% BANDWIDTH,
- Agilent 17:53:56 Mar 1

Chain 1 MID CH
6, 2018

L

Ch Freq 5.2

Occupied Bandwidth

GHz

Trig Free

[Averages: 1

Ref 38 dBm #Atten

APvE.B(H21418),11993, MOR / Con 1

48 dB

#Peak

F.9
s

| Meas Setup

Avg Number

1

On DFf
Avg Mode

Exp Repeat

Max Hold

on 0ff

Occ BH % Pwr
99,60 %

Center 5.200 08 GHz
#Res BH 330 kHz

#yEH 1 MHz

Span 48 MHz

Sweep 1.066 ms (1086 pts)

0BH Span
40.0000008 MHz

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
17.3918 MHz

Occ BH % Pwr
x dB

-67.242 kHz
28.164 MHz

99.00 %
-26.00 dB

X dB
-26.08 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1 HIGH CH
5 Agilent 16:00:18 Mar 16, 2018

L

Ch Freq
Occupied Bandwidth

5.24 GHz

Trig Free

|Huerages: 1

| Meas Setup

Avg Number
1
On 0ff

Ref 38 dBm

APvE.A(B21418),11993, MOR / Con 1
#Atten 40 dB

#Peak

Avg Mode
Repeat

Max Hold
n 0ff

A
e

dB

Center 5.248 86 GHz
#Res BH 330 kHz

#WBH 1 MHz

Span 46 MHz

Sweep 1.066 ms (1088 pts)

Occ BW Z Pwr
99,00 ¥

0BW Span
400000008 MHz

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
17.5090 MHz

-15.923 kHz
21.118 MHz

Occ BH % Puwr
x dB

99.00 %
-26.98 dB

Ref Level
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.3.3. OUTPUT POWER AND PSD — EXTERNAL ANTENNAS
LIMITS

FCC §15.407 (a) (1)

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

(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.

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

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

ISED RSS 247 Issue 2, Clause 6.2.1.1

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 +
10 log10B, dBm, whichever is less stringent. Devices shall implement transmitter power control
(TPC) in order to have the capability to operate at least 3 dB below the maximum permitted
e.i.r.p. of 30 mw.

For other devices, the maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm,
whichever power is less. B is the 99% emission bandwidth in megahertz. The e.i.r.p. spectral
density shall not exceed 10 dBm in any 1.0 MHz band.

TEST INFORMATION

Test Date: 2018-03-24 and 2018-05-03
Project: 12053557
Tested By: 11993/46722, 46722, 40882

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS0

Antenna Gain and Limits

Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5180 2.16 5.17 24.00 11.00
Mid 5200 2.16 5.17 24.00 11.00
High 5240 2.16 5.17 24.00 11.00
| Duty Cycle CF (dB)| 3.27 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 14.33 14.14 17.25 24.00 -6.75
Mid 5200 14.26 14.12 17.20 24.00 -6.80
High 5240 14.25 14.07 17.17 24.00 -6.83
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 1.227 0.647 7.23 11.00 -3.77
Mid 5200 1.242 0.387 7.12 11.00 -3.88
High 5240 1.360 0.628 7.29 11.00 -3.71
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS7

Antenna Gain and Limits

Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5180 2.16 24.00
Mid 5200 2.16 24.00
High 5240 2.16 24.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 11.26 10.23 13.79 24.00 -10.21
Mid 5200 11.21 10.20 13.74 24.00 -10.26
High 5240 11.37 10.17 13.82 24.00 -10.18

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED) MCS0

Antenna Gain and Limits

Channel

Frequency | Directional | Directional | Occupied EIRP EIRP PSD
Gain for Gain for 99% BW Limit Limit
(MHz) Power (dBi) | PSD (dBi) (MHz) (dBm) (dBm)
Low 5180 2.16 5.17 17.35 22.39 10.00
Mid 5200 2.16 5.17 17.29 22.38 10.00
High 5240 2.16 5.17 17.49 22.43 10.00
| DutyCycle CF (dB)]  3.27  [included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total EIRP EIRP
Meas Cond | Meas Cond Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 11.26 11.14 16.37 22.39 -6.02
Mid 5200 11.28 11.08 16.35 22.38 -6.03
High 5240 11.25 11.06 16.33 22.43 -6.10
PSD Results
Channel | Frequency Chain 0 Chain 1 Total EIRP PSD (EIRP PSD
Meas Cond | Meas Cond Corr'd Limit Margin
PSD PSD EIRP PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -3.878 -3.419 7.81 10.00 -2.19
Mid 5200 -2.473 -4.029 8.27 10.00 -1.73
High 5240 -2.154 -3.926 8.50 10.00 -1.50
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED) MCS7
Antenna Gain and Limits
Channel | Frequency | Directional | Occupied EIRP
Gain for 99% BW Limit
(MHz) Power (dBi) (MHz) (dBm)
Low 5180 2.16 17.35 22.39
Mid 5200 2.16 17.29 22.38
High 5240 2.16 17.49 22.43
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total EIRP EIRP
Meas Cond | Meas Cond Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 11.26 10.23 15.95 22.39 -6.45
Mid 5200 11.21 10.20 15.90 22.38 -6.47
High 5240 11.37 10.17 15.98 22.43 -6.45

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7.
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

FCC PSD, Chain 0

PSD, Chain 0 LOW CH
% Agilent 91:55:53 Mar 15, 2018

L

| Measure

APvE.8(H21418),11993, MOR / CON 1
Ref 48 dBm Atten 48 dB

Mkr2 5.182 45 GHz
1.227 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.180 08 GHz

#Res BH 1 MHz #YEBH 3 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

B Axis
E.171 15 GHz
17.69 MHz
E.182 45 GH=z

Marker Trace
1R 1
la 1
2 1

Amplituda
-E.88 dBn
11.24 dBn
1.23 dBm

Multi Carrier
Power
Power Stat
CCDF

More
1of?2

PSD, Chain 0 MID CH
s Agilent 2:04:17 Mar 15, 2018

L

Measure

AP8.0(021418),11993, MOR / CON 1
Ref 48 dBm Atten 40 dB

Mkrz 5.203 B5 GHz
1.242 dBm

#Avg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.200 @8 GHz

#fies BH 1 MHz #YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Marker Trace X Auiz
1R (6 D] 5.191 17 GH=z
la D] 17.67 MH=z
2 1 5.283 85 GHz

Amplitude
-7.29 dBn
18.85 dEn
1.24 dBn

Multi Carrier
Power

Power Stat
CCDF
More
1of 2
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 HIGH CH

- Agilent 2:11:03

Mar 15, 2018

L | Measure

Ref 48 dBm

APw8.0(921418),119393, MOR / CON 1

Atten 48 oB

Mkrz 5.242 15 GHz
1.368 dBm

#Avg

Meas Off

Log
18

dB/
Offst

11.2

Channel Power

dB

Occupied BH

#PAvy

ACP

Center 5.248 86 GHz
#Res BH 1 MHz

#WBH 3 MHz

Span 56 MHz
Sweep 1 ms (1861 pts)

Marker Trace
1R [&}]
la 1
2 [& D]

R Axis
5.231 41 GHz
17.17 MHz
B.242 15 GHz

Amplituda
-E.88 dEn
11.26 dBm
1.36 dBm

Multi Carrier
Power

Power Stat
CCDF

o

1of2

FCC PSD, Chain 1

PSD, Chain 1 LOW CH

# Agilent 17:49:26

Mar 16, 2618

L | Measure

Ref 48 dBm

APv8.00921418),11993, MOR / Can 1

Atten 40 oB

Hkrz 5.182 68 GHz
9.647 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.180 @8 GHz
#Res BH 1 MHz

#WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Markear Trace
1R 1
la 1
2 (1

X Auiz
5,171 32 GHz
17.35 MHz
E.182 BA GHz

Type
Freg
Fraeg
Freg

Amplituda
-6.18 dBn
18.43 dBn
A.65 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

PSD, Chain 1 MID CH
- Agilent 17:57:13 Mar 16, 2018 L | Measure

APv8.8(8214158),11993, MOR / Con 1 Mkr2 5.19% 90 GHz

Ref 48 dBm Atten 46 dB 8,387 dBm Meas Off
#Avg
Log
10
dB/ Channel Power
0ffst
11.2

dB Occupied BW

ACP

#PAvg

Center 5.200 80 GHz Span 58 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 1 ms (1001 pts)
Marker Trace Type ¥ Axig Amplituda
1R (1 Freqg E.191 38 GH=z -5.85 dBm

la 1y Freq 17.39 MHz 16.21 dEm
2 [¢D)] Freqg £.198 94 GH=z B.39 dBm Powercsctnag

Multi Carrier
Power

More
1of?2

PSD, Chain 1 HIGH CH
5 Agilent 18:93:01 Mar 16, 2818 L | Measure

APvE.A(B21418),11993, MOR / Con 1 Mkr2 5.238 85 GHz

Ref 48 dBm Atten 48 4B @8.628 dBm Meas Off
#Avg
Log
18
dB/ Channel Power

Offst
11.2

dB Occupied BH

#PAvg

Center 5.240 88 GHz Span 58 MHz
#Res BH 1 MHz #YBH 3 MHz Sweep 1 ms (1861 pts)
Marker Trace Type ¥ Axiz Amplituda
1R 1 Freqg 5.231 25 GHz -7.26 dBm

la (1 Freq 17.51 MH=z 16.87 dBm
2 (&5 Freg 5.238 85 GHz 8.63 dBm Powercilbal_g

"l ACP

Multi Carrier
Power

More
1of 2

ISED PSD, Chain 0
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 LOW CH
W@ Agilent 14:58:16 May 1, 2018

L | Measure

APv8.2(932118),40882, MOR-ConZ
Ref 28 dBm Atten 20 dB

Hkrz 5.178 85 GHz
-3.878 dBm

#Avg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.180 @8 GHz
#Res BH 1 MHz

#WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Markear Trace
1R 1
la 1
2 (1

Type
Freg
Fraeg
Freg

X Auiz
5,171 29 GHz
17.41 MHz
5.178 B5 GHz

Amplituda
-13.94 dEm
E.59 dBm
-3.88 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

PSD, Chain 0 MID CH
# Agilent 13:51:29 May 3, 2018

L |

Measure

APv8.2(932118),40882, MOR-ConZ
Ref 28 dBm Atten 20 dB

Hkrz 5.201 85 GHz
-2.473 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.200 @8 GHz
#Res BH 1 MHz

#WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Markear Trace
1R 1
la 1
2 (1

Type
Freg
Fraeg
Freg

X Auiz
5.191 36 GHz
17.29 MHz
E.281 BS GHz

Amplituda
-9.54 dBn
£.89 dBm
-2.47 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

PSD, Chain 0 HIGH CH
@ Agilent 14:99:39 May 3, 2018

L

| Measure

Ref 28 dBm

APv8.2(932118),40882, MOR-ConZ

Atten 20 oB

Hkrz 5.241 55 GHz
-2.154 dBm

#Avg

DATE: 2018-06-06
IC: 3232A-424821

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

‘ ACP

Center 5.240 @8 GHz
#Res BH 1 MHz

#WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Markear Trace
1R 1
la 1
2 (1

X Auiz
5.231 BE GHz
17.87 MHz
B.241 55 GHz

Amplituda
-11.27 dEm
7.64 dBm
-2.15 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

ISED PSD, Chain 1

PSD, Chain 1 LOW CH

% Agilent 15:601:42

May 1, 2018

L

| Measure

Ref 28 dBm

APv8.2(032118),48882, MOR-Can2

Atten 28 dB

Mkr2 5.177 98 GHz
-3.419 dBm

#Avg

Meas Off

Log
18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

‘ ACP

Center 5.180 08 GHz
#Res BH 1 MHz

#YBH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Marker Trace
1R (6 D]
1a [¢ 5]
2 1

H Auiz
B.171 32 GHz
17.35 MHz
E.177 98 GHz

Amplitude
-11.44 dBEm
£.683 dBm
-3.42 dBn

Multi Carrier
Power
Power Stat
CCDF

More
1of?2
I
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 MID CH
% Agilent 13:47:47 May 3, 2015

L

| Measure

APvE.2(632118),48582, MOR-Con2
Ref 28 dBm Atten 28 dB

Mkr2 5.196 18 GHz
-4.629 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

‘ ACP

Center 5.200 08 GHz
#Res BH 1 MHz

#YEBH 3 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R 1
la 1
2 1

Type
Freg
Frag
Fraeg

B Axis
E.191 36 GHz
17.39 MHz
E.196 1A GH=z

Amplituda
-12.18 dBEm
577 dBm
-4.83 dBn

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1 HIGH CH
# Agilent 13:56:58 May 3, 2018

L

[ Measure

APv8.2(932118),40882, MOR-ConZ
Ref 28 dBm Atten 20 dB

Mkrz 5.238 95 GHz
-3.926 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.240 @8 GHz
#Res BH 1 MHz

#WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Markear Trace
1R 1
la 1
2 (1

Type
Freg
Fraeg
Freg

X Auiz
5,236 99 GHz
18.82 MHz
5.238 95 GHz

Amplituda
-12.66 dEm
E.78 dBm
-3.93 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.3.4. OUTPUT POWER AND PSD — PCB ANTENNAS
LIMITS

FCC §15.407 (a) (1)

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

(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.

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

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

ISED RSS 247 Issue 2, Clause 6.2.1.1

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 +
10 log10B, dBm, whichever is less stringent. Devices shall implement transmitter power control
(TPC) in order to have the capability to operate at least 3 dB below the maximum permitted
e.i.r.p. of 30 mw.

For other devices, the maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm,
whichever power is less. B is the 99% emission bandwidth in megahertz. The e.i.r.p. spectral
density shall not exceed 10 dBm in any 1.0 MHz band.

TEST INFORMATION

Date: 2018-03-15 to 2018-05-03
Project: 12053557
Tested By: 11993/46722, 46726/46722, 40882

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS0

Antenna Gain and Limits

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5180 1.92 4.92 24.00 11.00
Mid 5200 1.92 4.92 24.00 11.00
High 5240 1.92 4.92 24.00 11.00
| Duty Cycle CF (dB)l 3.27 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 14.33 14.14 17.25 24.00 -6.75
Mid 5200 14.26 14.12 17.20 24.00 -6.80
High 5240 14.25 14.07 17.17 24.00 -6.83
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 1.23 0.65 7.23 11.00 -3.77
Mid 5200 1.24 0.39 7.12 11.00 -3.88
High 5240 1.36 0.63 7.29 11.00 -3.71
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS7

Antenna Gain and Limits

Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5180 1.92 24.00
Mid 5200 1.92 24.00
High 5240 1.92 24.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 11.26 10.23 13.79 24.00 -10.21
Mid 5200 11.21 10.20 13.74 24.00 -10.26
High 5240 11.37 10.17 13.82 24.00 -10.18

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7, the MCSO
data was taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED) MCSO0
Antenna Gain and Limits
Channel | Frequency | Directional | Directional | Occupied EIRP EIRP PSD
Gain for Gain for 99% BW Limit Limit
(MHz) Power (dBi) [ PSD (dBi) (MHz) (dBm) (dBm)
Low 5180 1.92 4.92 17.35 22.39 10.00
Mid 5200 1.92 4.92 17.29 22.38 10.00
High 5240 1.92 4.92 17.49 22.43 10.00
| Duty Cycle CF (dB)| 3.27 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total EIRP EIRP
Meas Cond | Meas Cond Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 11.26 11.14 16.13 22.39 -6.26
Mid 5200 11.28 11.08 16.11 22.38 -6.27
High 5240 11.25 11.06 16.09 22.43 -6.34
PSD Results
Channel | Frequency Chain 0 Chain 1 Total EIRP PSD (EIRP PSD
Meas Cond | Meas Cond Corr'd Limit Margin
PSD PSD EIRP PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -3.88 -3.42 7.56 10.00 -2.44
Mid 5200 -2.47 -4.03 8.02 10.00 -1.98
High 5240 -2.15 -3.93 8.25 10.00 -1.75
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED) MCS7

Antenna Gain and Limits

Channel | Frequency | Directional | Occupied EIRP EIRP PSD
Gain for 99% BW Limit Limit
(MHz) Power (dBi) (MHz) (dBm) (dBm)
Low 5180 1.92 17.35 22.39 10.00
Mid 5200 1.92 17.29 22.38 10.00
High 5240 1.92 17.49 22.43 10.00
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total EIRP EIRP
Meas Cond | Meas Cond Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 11.26 10.23 15.71 22.39 -6.69
Mid 5200 11.21 10.20 15.66 22.38 -6.71
High 5240 11.37 10.17 15.74 22.43 -6.69
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

FCC PSD, Chain 0

PSD, Chain 0 LOW CH

# Agilent 1:55:53 Mar 15, 2015

L

Measure

Ref 48 dBm

APwE.ACE214182,11993, MOR ./ COM 1
Atten 40 dB

Mkrz 5.182 45 GHz
1.227 dBm

#Avg

Meas Off

Log
18

dB/

Offst
11.2

Channel Power

dB

Occupied BH

#PRvg

ACP

Center 5180 88 GHz
#Res BH 1 MHz

#YBH 3 MHz Sweep 1 ms (1001 pts)

Marker Trace
1R (&)
1a (1

2 1

=1

R Axis
5171 15 GHz
17.69 MH=z
E.182 45 GHz

Amplituda
-E.88 dBm
11.24 dEm
1.23 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

[Copyright 2000-2011 Agilent Technologies ]

PSD, Chain 0 MID CH

# Agilent §2:04:17 Mar 15, 2015

L

Measure

Ref 48 dBm

APwE.ACE214182,11993, MOR ./ COM 1
Atten 40 dB

Mkrz 5.203 85 GHz
1.242 dBm

#Avg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PRvg

ACP

Center 5.200 88 GHz
#Res BH 1 MHz

Span 56 MHz

#YBH 3 MHz Sweep 1 ms (1001 pts)

Multi Carrier
Power

Marker Trace
1R (&)
1a (1

2 1

R Axis
5.191 17 GH=z
17.67 MH=z
E.263 B5 GHz

Amplituda
-7.29 dBm
18.85 dEm
1.24 dBm

Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 HIGH CH
% Agilent 02:11:03 Mar 15, 2018 L

Measure

Ref 48 dBm

APwE.ACB214182,11993, MOR / COM 1
Atten 40 dB

Mkrz 5.242 15 GHz
1.360 dBm

#Ayy

Meas Off

Log

18
dB/

Offst

11.2

Channel Power

dB

Occupied BH

#PAvy

ACP

Center 5.240 88 GHz
#Res BHW 1 MHz

Span 56 MHz

#/BH 3 MHz Sweep 1 ms (1061 pts)

Marker Trace
1R (1
1a (1
2 (1

_000000—0e—-—x

R Axis
£.231 41 GHz
17.17 MHz
B.242 15 GHz

Amplitude
-E.88 dBm
11,26 dEm
1.38 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

[Copyright 2000-2011 Agilent Technologies ]

FCC PSD, Chain 1

PSD, Chain 1 LOW CH
s Agilent 17:49:26 Mar 16, 2018 L

Measure

Ref 48 dBm

APwE.A(8214182,11993, MOR / Con 1
Atten 40 dB

Mkrz 5.182 68 GHz
8.647 dBm

#Ayy

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvy

ACP

Center 5180 88 GHz
#Res BH 1 MHz

Span 56 MHz

#\BH 3 MHz Sweep 1 ms (10681 pts)

Marker Trace
1R (1
1a (1
2 (1

Type
Freg
Freq
Freg

R Axis
5171 32 GHz
17.35 MHz
E.182 BA GHz

Amplitude
-E.18 dBEm
18,43 dEm
H.65 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 MID CH
5 Agilent 17:57:13 Mar 16, 2018

L

Measure

APvE.B(621418),11993, MOR / Con 1

Mkr2 5.198 96 GHz

Ref 48 dBm

Atten 48 dB

8.387 dBm

#Avy

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.200 B8 GHz
#Res BW 1 MHz

Span 58 MHz

#/BH 3 MHz Sweep 1 ms (1001 pts)

Markear Trace
1R (&)
1a (1
2 (1

Typa
Freg
Frag
Freq

K Axis
£.191 38 GHz
17.39 MHz
5.198 96 GHz

Anplituda
-5.85 dEm
18.21 dBm
A.39 dEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.....................____.I

PSD, Chain 1 HIGH CH
% Agilent 18:03:01 Mar 16, 2018 L

Measure

Ref 48 dBm

APwE.A(8214182,11993, MOR / Con 1
Atten 40 dB

Mkrz 5.238 85 GHz
8.628 dBm

#Ayy

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvy

ACP

Center 5.240 88 GHz
#Res BHW 1 MHz

Span 56 MHz

#/BH 3 MHz Sweep 1 ms (1061 pts)

Marker Trace
1R (1
1a (1
2 (1

_000000—0e—-—x

R Axis
£.231 25 GHz
17.51 MHz
£.238 85 GH=z

Amplitude
-7.26 dBm
18,87 dEm
H.63 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

ISED PSD, Chain 0

PSD, Chain 0 LOW CH
W@ Agilent 14:58:16 May 1, 2818

L

Measure

APv8.2(832118),40882, MORE-Con2
Ref 28 dBm Atten 20 dB

Mkrz 5.178 B85 GHz
-3.878 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.180 08 GHz

#fies BH 1 MHz #YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

X Auiz
B.171 29 GHz
17.41 MHz
E.178 B5 GHz

Trace Type
Fraeg
Freg

Fraeg

Marker
1R (6 D]
la 1y
2 1

Amplitude
-13.94 dEm
E.59 dBm
-3.88 dBn

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 0 MID CH
# Agilent 13:51:29 May 3, 2015

L

Measure

APv8.2(832118),40882, MORE-Con2
Ref 28 dBm Atten 20 dB

Mkrz 5.201 B5 GHz
-2.473 dBm

#Avg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.200 @8 GHz

#fies BH 1 MHz #YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Marker Trace X Auiz
1R (6 D] 5.191 36 GH=z
la D] 17.29 MH=z
2 1 5.2681 85 GHz

Amplitude
-9.54 dBn
£.89 dBm
-2.47 dBn

Multi Carrier
Power

Power Stat
CCDF
More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

PSD, Chain 0 HIGH CH
@ Agilent 14:99:39 May 3, 2018

L

| Measure

Ref 28 dBm

APv8.2(932118),40882, MOR-ConZ

Atten 20 oB

Hkrz 5.241 55 GHz
-2.154 dBm

#Avg

DATE: 2018-06-06
IC: 3232A-424821

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

‘ ACP

Center 5.240 @8 GHz
#Res BH 1 MHz

#WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Markear Trace
1R 1
la 1
2 (1

X Auiz
5.231 BE GHz
17.87 MHz
B.241 55 GHz

Amplituda
-11.27 dEm
7.64 dBm
-2.15 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

ISED PSD, Chain 1

PSD, Chain 1 LOW CH

% Agilent 15:601:42

May 1, 2018

L

| Measure

Ref 28 dBm

APv8.2(032118),48882, MOR-Can2

Atten 28 dB

Mkr2 5.177 98 GHz
-3.419 dBm

#Avg

Meas Off

Log
18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

‘ ACP

Center 5.180 08 GHz
#Res BH 1 MHz

#YBH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Marker Trace
1R (6 D]
1a [¢ 5]
2 1

H Auiz
B.171 32 GHz
17.35 MHz
E.177 98 GHz

Amplitude
-11.44 dBEm
£.683 dBm
-3.42 dBn

Multi Carrier
Power
Power Stat
CCDF

More
1of?2
I
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 MID CH
% Agilent 13:47:47 May 3, 2015

L

| Measure

APvE.2(632118),48582, MOR-Con2
Ref 28 dBm Atten 28 dB

Mkr2 5.196 18 GHz
-4.629 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

‘ ACP

Center 5.200 08 GHz
#Res BH 1 MHz

#YEBH 3 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R 1
la 1
2 1

Type
Freg
Frag
Fraeg

B Axis
E.191 36 GHz
17.39 MHz
E.196 1A GH=z

Amplituda
-12.18 dBEm
577 dBm
-4.83 dBn

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1 HIGH CH
# Agilent 13:56:58 May 3, 2018

L

[ Measure

APv8.2(932118),40882, MOR-ConZ
Ref 28 dBm Atten 20 dB

Mkrz 5.238 95 GHz
-3.926 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.240 @8 GHz
#Res BH 1 MHz

#WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Markear Trace
1R 1
la 1
2 (1

Type
Freg
Fraeg
Freg

X Auiz
5,236 99 GHz
18.82 MHz
5.238 95 GHz

Amplituda
-12.66 dEm
E.78 dBm
-3.93 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.4.802.11n HT40 MODE IN THE 5.2 GHz BAND
8.4.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Low 5190 42.70 42.00
High 5230 43.20 45.70

TEST INFORMATION

Date: 2018-03-15 to 2018-03-23
Project: 12053557
Tested By: 11993/46722

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
s Agilent 23:10:22 Mar 23, 2018

L

| Measure

Ref 28 dBm

APvE.8(821418),46726, Mor Conl
#Atten 38 dB

a Mkrl 42.7 MHz
-0.152 dB

#Peak
Log

18
dB/

Offst

‘ Meas Off
Channel Power

‘ Occupied BH

ACP

Center 5.198 8 GHz
#Res BH 820 kHz

#WBH 2.4 MHz

Span 106 MHz
#3weep 100 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

26 dB BANDWIDTH, Chain 0 HIGH CH

W Agilent 82:25:17

Mar 15, 2018

L

| Measure

Ref 28 dBm

APv3.8(08214183,11993, MOR / CON 1
#Atten 38 dB

a Mkrl 43.2 MHz
-B.562 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvy
28

‘ ACP

Ml 52
53 FS

AA
£t

FTun

Swp

Center 5.230 8 GHz
#Res BH 820 kHz

#YBH 2.4 MHz

Span 188 MHz
#Seep 1060 m3 (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1 of 2

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH

1 Agilent 15:08:55

Mar 16, 2018

L

| Measure

APw8.0(8214183,113
Ref 28 dBm

33, MOR # Con 1
#Atten 38 dB

B.086 dB

#Peak
Log

18
dB/

Offst

a Mkrl 428 MHz
Meas Off

Channel Power

‘ Occupied BH

‘ ACP

Multi Carrier
Power

Power Stat
CCDF

Center 5.198 8 GHz
#Res BH 820 kHz

#Y/BH 2.4 MHz

Span 106 MHz
#3weep 100 ms (1001 pts)

More
1of 2

Page 89 of 822

UL LLC

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

FORM NO: 03-EM-F00858
TEL: (919) 549-1400



REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

26 dB BANDWIDTH, Chain 1 HIGH CH
W Agilent 13:20:35 Mar 16, 2018 L | Measure

APw8.8(9214183,11993, MOR / Con 1 a Mkrl 457 MHz

Ref 28 dBm #fAtten 30 dB -0.216 dB Meas Off
#Peak

Channel Power

‘ Occupied BH
—«‘ ‘ ACP
#PAvy

20

ML 52 Multi Carrier
53 FS Power

AA

ECE: Power Stat
FTun CCDF
Swp

Center 5.230 8 GHz Span 108 MHz ‘ 1“‘0’{3
#Res BH 820 kHz #BH 2.4 MHz #Seep 1060 m3 (1001 pts)
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.4.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5190 35.9833| 35.8553
High 5230 35.9277| 36.0869

TEST INFORMATION

Date: 2018-03-15 to 2018-03-17
Project: 12053557
Tester: 11993/46722

99% BANDWIDTH, Chain 0, MCS0

99% BANDWIDTH, Chain 0 LOW CH
s Agilent 17:13:06 Mar 15, 2018

| Meas Setup

Ch Freq 5.19 GHz

Occupied Bandwidth |Huerages: 1

L
Trig Free
1 |

| Avg Number
1
On 0ff

Avg Mode

APw8.0(921418),11993, MOR / CONL
Ref 38 dBm #Htten 48 dB

Exp Repeat

#Peak |

Max Hold

Log |

on 0ff

10 PV i—

dB/

Offst |

11.2

Occ BW % Pwr
99.88 ¥

dB

OBH Span

Center 5190 6@ GHz

Span 30 MHz
#Res BH 638 kHz #JBH 2.2 MHz  Sweep 1.866 ms (1008 pts)

£0.0009806 MHz

35.9833 MHz

Transmit Freq Error  6.315 kHz
% dB Bandwidth 48.596 MHz

Occupied Bandwidth Occ BH % PWr  99.00 7

® dB -26.00 dB

X dB
-26.00 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 0 HIGH CH

W Agilent 17:14:52 Mar 15, 2618

L
|

Ch Freq
Occupied Bandwidth

5.23 GHz

Trig Free

[Auverages: 1

APvE.B(621418),11993, MOR / CONL
Ref 28 dBm #Atten 48 dB

#Peak

$

| Meas Setup

‘ Avg Number
‘ Max Hold

|
|

Center 5.230 8@ GHz
#Res BW 620 kHz

#/BH 1.8 MHz

Span 88 MHz

Sweep 1.066 ms (1080 pts)

1

On 0ff
Avg Mode

Exp Repeat
On 0ff
Occ BH % Pwr
99.69 ¥

0BHW Span
§0.00000060 MHz

Occupied Bandwidth
35.9277 MHz

Transmit Freq Error  -25.494 kHz
% dB Bandwidth 41.209 MHz

Occ BH % Pwr
x dB

99.00 ¥
-26.98 JB

X dB
-26.86 dB

Optimize
Ref Level

99% BANDWIDTH, Chain 1, MCS0

99% BANDWIDTH, Chain 1 LOW CH

% Agilent 15:08:04 Mar 16, 2018

L

Ch Freq
Occupied Bandwidth

5.19 GHz

|
Trig Free

|Huerages: 1

APvE.B(621418),11993, MOR / Con 1
Ref 28 dBm #Atten 48 dB

#Peak

Meas Setup

Avg Number

1

On 0ff
Avg Mode

Exp Repeat
Max Hold

On 0ff

Center 5190 8@ GHz
#Res BW 750 kHz

#W/BH 2.2 MHz

Span 88 MHz

Sweep 1.066 ms (1080 pts)

OccBH % Pwr
99,00 %

0BHW Span
§0.00000060 MHz

Occupied Bandwidth
35.8553 MHz

Transmit Freq Error  -37.336 kHz
% dB Bandwidth 41.211 MHz

Occ BH % Pwr
x dB

99.00 ¥
-26.98 JB

®xdB
-26.86 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1 HIGH CH
5 Agilent 18:19:46 Mar 16, 2018

L

| Meas Setup

Ch Freq 5.23 GHz

| Avg Number
1

Trig Free

Occupied Bandwidth |Huerages:1

| | On 0ff

Avg Mode

APvE.B(621418),11993, MOR / Con 1
Ref 28 dBm #Atten 48 dB

Repeat

#Peak

Max Hold

on 0ff

Log
18

O

dB/

Offst |,

11.2

dB

OccBH % Pwr
e, 99,00 %

0BHW Span

Center 5.230 8@ GHz

#hes BH 688 kHz #W/BH 2.2 MHz

Sweep 1.066 ms (1080 pts)

Occupied Bandwidth
36.0869 MHz

Transmit Freq Error  -13.698 kHz
% dB Bandwidth 44.568 MHz

Occ BH % Pwr

= X dB
99.00 2 -26.09 dB

®x dB -26.00 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.4.3. OUTPUT POWER AND PSD — EXTERNAL ANTENNAS
LIMITS

FCC §15.407 (a) (1)

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

(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.

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

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

ISED RSS 247 Issue 2, Clause 6.2.1.1

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 +
10 log10B, dBm, whichever is less stringent. Devices shall implement transmitter power control
(TPC) in order to have the capability to operate at least 3 dB below the maximum permitted
e.i.r.p. of 30 mw.

For other devices, the maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm,
whichever power is less. B is the 99% emission bandwidth in megahertz. The e.i.r.p. spectral
density shall not exceed 10 dBm in any 1.0 MHz band.

TEST INFORMATION
Test Date: 2018-03-15 to 2018-05-03

Project: 12053557
Tested By: 11993/46722, 46722, 40882

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCSO0
Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5190 2.16 5.17 24.00 11.00
High 5230 2.16 5.17 24.00 11.00
| Duty Cycle CF (dB)| 2.52 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 10.71 10.22 13.48 24.00 -10.52
High 5230 15.28 15.12 18.21 24.00 -5.79
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 -5.58 -6.50 -0.49 11.00 -11.49
High 5230 -1.13 -2.07 3.96 11.00 -7.04
Page 96 of 822
UL LLC FORM NO: 03-EM-F00858
TEL: (919) 549-1400

12 Laboratory Dr., RTP, NC 27709

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



REPORT NO: R12053557-E13 DATE: 2018-06-06
IC: 3232A-424821

FCC ID: A94424821

RESULTS (FCC) MCS7
Antenna Gain and Limits

Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5190 2.16 24.00
High 5230 2.16 24.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 10.29 8.89 12.66 24.00 -11.34
High 5230 15.24 14.02 17.68 24.00 -6.32

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13

DATE: 2018-06-06
FCC ID: A94424821

IC: 3232A-424821

RESULTS (ISED) MCS0

Antenna Gain and Limits
Channel

Frequency | Directional | Directional | Occupied EIRP EIRP PSD
Gain for Gain for 99% BW Limit Limit
(MHz) Power (dBi) | PSD (dBi) (MHz) (dBm) (dBm)
Low 5190 2.16 5.17 35.85 23.00 10.00
High 5230 2.16 5.17 35.93 23.00 10.00
| Duty Cycle CF (dB)| 2.52 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total EIRP EIRP
Meas Cond | Meas Cond Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 10.71 10.22 15.64 23.00 -7.36
High 5230 15.28 15.12 20.37 23.00 -2.63
PSD Results
Channel | Frequency Chain 0 Chain 1 Total EIRP PSD |EIRP PSD
Meas Cond | Meas Cond Corr'd Limit Margin
PSD PSD EIRP PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 -5.58 -6.50 4.69 10.00 -5.31
High 5230 -1.13 -2.07 9.13 10.00 -0.87
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED) MCS7

Antenna Gain and Limits

Channel | Frequency | Directional | Occupied EIRP
Gain for 99% BW Limit
(MHz) Power (dBi) (MHz) (dBm)
Low 5190 2.16 35.85 23.00
High 5230 2.16 35.93 23.00
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total EIRP EIRP
Meas Cond | Meas Cond Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 10.29 8.89 14.82 23.00 -8.18
High 5230 15.24 14.02 19.84 23.00 -3.16

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS?7.
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 LOW CH
- Agilent 14:27:09 May 3, 2015

L

| Measure

APvE.2(632118),48582, MOR-Con2
Ref 28 dBm Atten 28 dB

Mkr2 5.185 15 GHz
-3.577 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.190 08 GHz
#Res BH 1 MHz

#YEBH 3 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R 1
la 1
2 1

Type
Freg
Frag
Fraeg

B Axis
E.172 Bl GHz
35,98 MHz
E.185 15 GH=z

Amplituda
-11.38 dEm
7.37 dBn
-5.58 dEm

Multi Carrier
Power
Power Stat
CCDF

More
1of?2

PSD, Chain 0 HIGH CH
# Agilent 14:57:33 May 3, 2018

L

| Measure

APv8.2(932118),40882, MOR-ConZ
Ref 28 dBm Atten 20 dB

Mkrz 5.221 B5 GHz
-1.125 dBm

#Avg

Meas Off

Log

2
19 2
dB/ :

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.230 @8 GHz
#Res BH 1 MHz

#WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Markear Trace
1R 1
la 1
2 (1

Type
Freg
Fraeg
Freg

X Auiz
5.211 73 GHz
36.53 MHz
5.221 BS GHz

Amplituda
-9.75 dBm
12.82 dBn
-1.12 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1

PSD, Chain 1 LOW CH
- Agilent 14:23:38 May 3, 2015

L

| Measure

APvE.2(632118),48582, MOR-Con2
Ref 28 dBm Atten 28 dB

Mkr2 5.183 45 GHz
—6.496 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.190 08 GHz
#Res BH 1 MHz

#YEBH 3 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R 1
la 1
2 1

Type
Freg
Frag
Fraeg

B Axis
E.172 B7 GHz
35.86 MHz
E.183 45 GH=z

Amplituda
-12.27 dBm
E.59 dBn
-E.58 dEm

Multi Carrier
Power
Power Stat
CCDF

More
1of?2

PSD, Chain 1 HIGH CH
# Agilent 145153 May 3, 2018

L

| Measure

APv8.2(932118),40882, MOR-ConZ
Ref 28 dBm Atten 20 dB

Mkrz 5.225 68 GHz
-2.872 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.230 @8 GHz
#Res BH 1 MHz

#WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Markear Trace
1R 1
la 1
2 (1

Type
Freg
Fraeg
Freg

X Auiz
5.211 41 GHz
37.19 MHz
5.225 BA GHz

Amplituda
-13.65 dEm
18.66 dEm
-2.87 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.4.4. OUTPUT POWER AND PSD — PCB ANTENNAS
LIMITS

FCC §15.407 (a) (1)

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

(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.

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

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

ISED RSS 247 Issue 2, Clause 6.2.1.1

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 +
10 log10B, dBm, whichever is less stringent. Devices shall implement transmitter power control
(TPC) in order to have the capability to operate at least 3 dB below the maximum permitted
e.i.r.p. of 30 mw.

For other devices, the maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm,
whichever power is less. B is the 99% emission bandwidth in megahertz. The e.i.r.p. spectral
density shall not exceed 10 dBm in any 1.0 MHz band.

TEST INFORMATION

Test Date: 2018-03-15 to 2018-05-03
Project: 12053557
Tested By: 11993/46726 and 46722

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS0

Antenna Gain and Limits

Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5190 1.92 4.92 24.00 11.00
High 5230 1.92 4.92 24.00 11.00
| Duty Cycle CF(dB)] 252 [Included in Calculations PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 10.71 10.22 13.48 24.00 -10.52
High 5230 15.28 15.12 18.21 24.00 -5.79
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 -5.58 -6.50 -0.49 11.00 -11.49
High 5230 -1.13 -2.07 3.96 11.00 -7.04
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

RESULTS (FCC) MCS7

Antenna Gain and Limits

Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5190 1.92 24.00
High 5230 1.92 24.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 10.29 8.89 12.66 24.00 -11.34
High 5230 15.24 14.02 17.68 24.00 -6.32

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13

DATE: 2018-06-06
FCC ID: A94424821

IC: 3232A-424821

RESULTS (ISED) MCS0

Antenna Gain and Limits

Channel | Frequency | Directional | Directional | Occupied EIRP EIRP PSD
Gain for Gain for 99% BW Limit Limit
(MHz) Power (dBi) | PSD (dBi) (MHz) (dBm) (dBm)
Low 5190 1.92 4.92 35.83 23.00 10.00
High 5230 1.92 4.92 35.93 23.00 10.00
| Duty Cycle CF (dB)] 252 Included in Calculations of PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total EIRP EIRP
Meas Cond | Meas Cond Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 10.71 10.22 15.40 23.00 -7.60
High 5230 15.28 15.12 20.13 23.00 -2.87
PSD Results
Channel | Frequency Chain 0 Chain 1 Total EIRP PSD |EIRP PSD
Meas Cond | Meas Cond Corr'd Limit Margin
PSD PSD EIRP PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 -5.58 -6.50 4.44 10.00 -5.56
High 5230 -1.13 -2.07 8.88 10.00 -1.12
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED) MCS7

Antenna Gain and Limits

Channel | Frequency | Directional | Occupied EIRP
Gain for 99% BW Limit
(MHz) Power (dBi) (MHz) (dBm)
Low 5190 1.92 35.83 23.00
High 5230 1.92 35.93 23.00
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total EIRP EIRP
Meas Cond | Meas Cond Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 10.29 8.89 14.58 23.00 -8.42
High 5230 15.24 14.02 19.60 23.00 -3.40

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS?7.
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 LOW CH
- Agilent 14:27:09 May 3, 2015

L

| Measure

APvE.2(632118),48582, MOR-Con2
Ref 28 dBm Atten 28 dB

Mkr2 5.185 15 GHz
-3.577 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.190 08 GHz
#Res BH 1 MHz

#YEBH 3 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R 1
la 1
2 1

Type
Freg
Frag
Fraeg

B Axis
E.172 Bl GHz
35,98 MHz
E.185 15 GH=z

Amplituda
-11.38 dEm
7.37 dBn
-5.58 dEm

Multi Carrier
Power
Power Stat
CCDF

More
1of?2

PSD, Chain 0 HIGH CH
# Agilent 14:57:33 May 3, 2018

L

| Measure

APv8.2(932118),40882, MOR-ConZ
Ref 28 dBm Atten 20 dB

Mkrz 5.221 B5 GHz
-1.125 dBm

#Avg

Meas Off

Log

2
19 2
dB/ :

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.230 @8 GHz
#Res BH 1 MHz

#WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Markear Trace
1R 1
la 1
2 (1

Type
Freg
Fraeg
Freg

X Auiz
5.211 73 GHz
36.53 MHz
5.221 BS GHz

Amplituda
-9.75 dBm
12.82 dBn
-1.12 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1

PSD, Chain 1 LOW CH

W Agilent 14:23:30 May 3, 2018

L

| Measure

Ref 28 dBm Atten 28 dB

APvE.2(632118),48582, MOR-Con2

Mkr2 5.183 45 GHz
—6.496 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.190 08 GHz
#Res BH 1 MHz

#YEBH 3 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R 1
la 1
2 1

Type
Freg
Frag
Fraeg

B Axis
E.172 B7 GHz
35.86 MHz
E.183 45 GH=z

Amplituda
-12.27 dBm
E.59 dBn
-E.58 dEm

Multi Carrier
Power
Power Stat
CCDF

More
1of?2

PSD, Chain 1 HIGH CH

# Agilent 145153 May 3, 2018

L

| Measure

Ref 28 dBm Atten 20 dB

APv8.2(932118),40882, MOR-ConZ

Mkrz 5.225 68 GHz
-2.872 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.230 @8 GHz
#Res BH 1 MHz

#WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Markear Trace
1R 1
la 1
2 (1

X Auiz
5.211 41 GHz
37.19 MHz
5.225 BA GHz

Amplituda
-13.65 dEm
18.66 dEm
-2.87 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

8.5.802.11ac VHT80 MODE IN THE 5.2 GHz BAND
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.5.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST INFORMATION

Date: 2018-03-21 to 2018-03-23
Project: 12053557
Tester: 11993/46722

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Mid 5210 84.20 85.00

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 MID CH
s Agilent 23:13:12 Mar 23, 2018

L

| Measure

Ref 28 dBm

APwE.8(821418),46726, Mor Conl
#Atten 368 dB

a Mkrl 24.2 MHz
-8.381 dB

#Peak

‘ Meas Off
Channel Power

‘ ‘ Occupied BH

‘ ACP

Center 5.218 8 GHz
#Res BH 1.6 MHz

#YBH 5 MHz

Span 208 MHz
#Seep 100 m3 (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1 of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 MID CH
4 Agilent 08:05:31 Apr 21, 2018 L [ Heasure |

APv8.2(832118),46726,/ 48882, MOR-Con2 a Mkrl 85,0 MHz

Ref 28 dBm #fAtten 30 dB -[.878 dB Meas Off
#Peak

Channel Power
‘ Occupied BH

H ACP

#PAvy

26

ML 52 Multi Carrier
53 FS Power

AA

ECE: Power Stat
FTun CCDF
Swp

Center 5.010 8 GHz Span 208 MHz ‘ 1“‘0’{3
#Res BH 1.6 MHz #\BH 5 MHz #Seep 1060 m3 (1001 pts)
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.5.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST INFORMATION

Date: 2018-03-15 to 2018-03-17
Project: 12053557

Tester: 11993/46722

RESULTS

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

Mid 5210 74.9686 | 75.1436

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 MID CH
s Agilent 17:17:22 Mar 15, 2018

L

| Meas Setup

Ch Freq 5.21 GHz

Trig Free

Occupied Bandwidth |Huerages: 1

AP8.00821418),11993, MOR / CONL
Ref 3@ dBm #Htten 48 dB

#Peak [

Log |

10 re !

Avg Number

1
On 0ff

Avg Mode
Exp Repeat

Max Hold
On 0ff

dB/

Offst

11.2

OccBH % Pwr
I 99.00 %

dB

Center 5.210 8@ GHz

Span 160 MHz

#Res BH 1.3 MHz #\BH 4 MHz Sweep 1066 ms (1080 pts)

0BH Span
160.000008 MHz

74.9686 MHz

Transmit Freq Error  -5.26G6 kHz
% dB Bandwidth 32.830 MHz

Occupied Bandwidth Occ BH % Pwr  99.00 ¥

® dB -26.00 dB

X dB
-26.08 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1

99% BANDWIDTH,

i Agilent 18:27:45 Mar 1

Chain 1 MID CH
6, 2018

L

| Meas Setup

Ch Freq
Occupied Bandwidth

5.21 GHz

Trig Free

[Auverages: 1

| Avg Number
1

On

Ref 38 dBm #Atten

APvE.B(621418),11993, MOR / Con 1

48 dB

Exp

#Peak

Ln

0ff

Max Hold

OccBH % Pw['

Center 5.210 8@ GHz
#Res BH 1.5 MHz

#YBH 4 MHz

Span 160 MHz

Sweep 1.066 ms (1080 pts)

160.000008 MHz

0BHW Span

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
75.1436 MHz

Occ BH % Pwr
x dB

-75.374 kHz
84.133 MHz

99.00 ¥
-26.98 JB

X dB
-26.86 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.5.3. OUTPUT POWER AND PSD — EXTERNAL ANTENNAS
LIMITS

FCC §15.407 (a) (1)

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

(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.

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

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

ISED RSS 247 Issue 2, Clause 6.2.1.1

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 +
10 log10B, dBm, whichever is less stringent. Devices shall implement transmitter power control
(TPC) in order to have the capability to operate at least 3 dB below the maximum permitted
e.i.r.p. of 30 mw.

For other devices, the maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm,
whichever power is less. B is the 99% emission bandwidth in megahertz. The e.i.r.p. spectral
density shall not exceed 10 dBm in any 1.0 MHz band.

TEST INFORMATION
Date:2018-03-15 to 2018-03-30
Project: 12053557

Tester: 11993/46726 and 46722

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13

DATE: 2018-06-06
IC: 3232A-424821

FCC ID: A94424821

RESULTS (FCC) MCS0

Antenna Gain and Limits
Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Mid 5210 2.16 5.17 24.00 11.00
Duty Cycle CF (dB)| 3.62 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 14.04 13.79 16.93 24.00 -7.07
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 -5.45 -6.56 0.66 11.00 -10.34
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REPORT NO: R12053557-E13

DATE: 2018-06-06
IC: 3232A-424821

FCC ID: A94424821

RESULTS (FCC) MCS9

Antenna Gain and Limits

Channel | Frequency [ Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Mid 5210 2.16 24.00
Duty Cycle CF (dB)| 3.62 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 10.88 10.53 13.72 24.00 -10.28

was taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

RESULTS (ISED) MCS0

Antenna Gain and Limits
Channel | Frequency | Directional

Directional EIRP EIRP PSD
Gain for Gain for 99% BW Limit Limit
(MHz) Power (dBi) | PSD (dBi) (MHz) (dBm) (dBm)
Mid 5210 2.16 5.17 74.97 23.00 10.00

| DutyCycle CF (dB)] 362  [included in Calculations of Corr'd PSD |

Output Power Results

Channel | Frequency Chain 0 Chain 1 Total EIRP EIRP
Meas Cond | Meas Cond Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 14.04 13.79 19.09 23.00 -3.91
PSD Results
Channel | Frequency Chain 0 Chain 1 Total EIRP PSD |EIRP PSD
Meas Cond | Meas Cond Corr'd Limit Margin
PSD PSD EIRP PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 -5.45 -6.56 5.83 10.00 -4.17
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

RESULTS (ISED) MCS9

Antenna Gain and Limits
Channel | Frequency | Directional

Directional EIRP EIRP PSD
Gain for Gain for 99% BW Limit Limit
(MHz) Power (dBi) | PSD (dBi) (MHz) (dBm) (dBm)
Mid 5210 2.16 5.17 74.96 23.00 10.00

| DutyCycle CF (dB)] 362  [included in Calculations of Corr'd PSD |

Output Power Results

Channel | Frequency Chain 0 Chain 1 Total EIRP EIRP
Meas Cond | Meas Cond Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 10.88 10.53 15.88 23.00 -7.12
PSD Results
Channel | Frequency Chain 0 Chain 1 Total EIRP PSD |EIRP PSD
Meas Cond | Meas Cond Corr'd Limit Margin
PSD PSD EIRP PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 -5.45 -6.56 5.83 10.00 -4.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 MID CH
5 Agilent 82:45:12 Mar 15, 2018

L

| Measure

APvE.8(H21418),11993, MOR / CON 1
Ref 48 dBm Atten 48 dB

Mkr2 5.264 9 GHz
-5.446 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.210 @ GHz

#Res BH 1 MHz #YEBH 3 MHz

Span 108 MHz
Sweep 1 ms (1001 pts)

B Axis
E.171 8 GH=z

76.4 MHz
5.284 9 GH=z

Marker Trace
1R 1
la 1
2 1

Amplituda
-14.73 dBEm
16.58 dBn
-5.45 dBm

Multi Carrier
Power
Power Stat
CCDF

More
1of?2

PSD, Chain 1

PSD, Chain 1 MID CH
50 Agilent 16:31:29 Mar 16, 2018

L

Measure

APw8.0(9214183,11993, MOR / Con 1
Ref 48 dBm Atten 46 dB

Mkr2 5.208 9 GHz
-6.563 dBm

#Avg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.210 @ GHz

#Res BH 1 MHz

#YEH 3 MHz

Span 1080 MHz
Sweep 1 oms (1001 pts)

Marker Trace
1R (6 D]
la 1y
2 1

H Auiz
5.172 4 GHz

7?5.1 MHz
E.288 9 GHz

Amplitude
-13.13 dEm
9.58 dBm
-B.56 dBm

Multi Carrier
Power

Power Stat
CCDF
More
1of?2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.5.4. OUTPUT POWER AND PSD — PCB ANTENNAS
LIMITS

FCC §15.407 (a) (1)

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

(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.

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

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

Page 121 of 822

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

ISED RSS 247 Issue 2, Clause 6.2.1.1

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 +
10 log10B, dBm, whichever is less stringent. Devices shall implement transmitter power control
(TPC) in order to have the capability to operate at least 3 dB below the maximum permitted
e.i.r.p. of 30 mw.

For other devices, the maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm,
whichever power is less. B is the 99% emission bandwidth in megahertz. The e.i.r.p. spectral
density shall not exceed 10 dBm in any 1.0 MHz band.

TEST INFORMATION

Date:2018-03-15 to 2018-03-30
Project: 12053557
Tester: 11993/46726 and 46722

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13

DATE: 2018-06-06
IC: 3232A-424821

FCC ID: A94424821

RESULTS (FCC) MCS0

Antenna Gain and Limits
Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Mid 5210 1.92 4.92 24.00 11.00
Duty Cycle CF (dB)] 3.62 |[included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 12.05 11.89 14.98 24.00 -9.02
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 -5.45 -6.56 0.66 11.00 -10.34
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REPORT NO: R12053557-E13

DATE: 2018-06-06
IC: 3232A-424821

FCC ID: A94424821

RESULTS (FCC) MCS9

Antenna Gain and Limits
Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Mid 5210 1.92 4.92 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 10.88 10.53 13.72 24.00 -10.28

Note: PSD from 802.11ac VHT80 MCSO0 was used to represent 802.11ac VHT80 MCS9. The MCSO0 data
was taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13

DATE: 2018-06-06
FCC ID: A94424821

IC: 3232A-424821
RESULTS (ISED) MCSO0
Antenna Gain and Limits
Channel | Frequency | Directional | Directional EIRP EIRP EIRP
Gain for Gain for 99% BW Limit Limit
(MHz) Power (dBi) | PSD (dBi) (MHz) (dBm) (dBm)
Mid 5210 1.92 4.92 74.97 23.00 10.00
| Duty Cycle CF (dB)l 3.62 |Inc|uded in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total EIRP EIRP
Meas Cond | Meas Cond Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 12.05 11.89 16.90 23.00 -6.10
PSD Results
Channel | Frequency Chain 0 Chain 1 Total EIRP PSD (EIRP PSD
Meas Cond | Meas Cond Corr'd Limit Margin
PSD PSD EIRP PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 -5.45 -6.56 5.58 10.00 -4.42
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06

RESULTS (ISED) MCS9

Antenna Gain and Limits

IC: 3232A-424821

Channel | Frequency | Directional | Directional EIRP EIRP EIRP PSD
Gain for Gain for 99% BW Limit Limit
(MHz) Power (dBi) | PSD (dBi) (MHz) (dBm) (dBm)
Mid 5210 1.92 4.92 74.97 23.00 10.00
| Dutycycle CF(dB)] 362 [included in Calculations of Corr'd PSD |
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total EIRP EIRP
Meas Cond | Meas Cond Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 10.88 10.53 15.64 23.00 -7.36

Note: PSD from 802.11ac VHT80 MCSO0 was used to represent 802.11ac VHT80 MCS9. The MCSO0 data
was taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 MID CH

i Agilent 82:45:12

tar 15, 2018

L

| Measure

Ref 48 dBm

APvE.B(621418),11993, MOR / CON 1

Atten 40 dB

Mkr2 5.204 9 GHz
-5.446 dBm

#Avg

Meas Off

Log

18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvy

| ACP

Center 5.218 8 GHz
#Res BW 1 MHz

#YBH 3 MHz

Span 188 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R (&)
la (1
2 t1a

H Axis
£.171 & GH=z

76.4 MHz
E.284 9 GHz

Typa
Freq
Freg
Freqg

Amplituda
-14.73 dBm
18.58 dEm
-5.45 dEm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1

PSD, Chain 1 MID CH

- Agilent 18:31:29

tar 16, 2018

L

| Measure

Ref 48 dBm

APw8.8(921418),11993, MOR / Can 1

Atten 40 dB

Hkrz 5.208 9 GHz
-6.563 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2
dB

| Occupied BH

#PAvg

| ACP

Center 5.218 @ GHz
#Res BH 1 MHz

#YBH 3 MHz

Span 188 MHz
Sweep 1 oms (1001 pts)

Marker Trace
1R (1
la (&8
2 (1

¥ Axiz
E.172 4 GHz

751 MHz
E.268 9 GHz

Amplitude
-13.13 dBm
9.56 dBm
-E.56 dEm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.6.802.11a MODE IN THE 5.3 GHz BAND

8.6.1. 26 dB BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST INFORMATION

Date: 3/15/2018 and 2018-03-23
Project: 12053557
Tester: 11993/46722, 46726/46722

RESULTS

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

Low 5260 20.80 21.90
Mid 5300 20.55 23.10
High 5320 20.90 24.40

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
z Agilent 82:57:16 Mar 15, 2018

L

| Measure

APvE.6(021418),11993, MOR / CON 1
Ref 2@ dBm #Atten 30 dB

a Mkrl 2688 MHz

5.716 dB

#Peak
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Multi Carrier
Power

Center 5.260 8@ GHz

Span 56 MHz

#hes BH 398 kHz #YBH 1.2 MHz  #Sweep 108 ms (1881 pts)

Power Stat
CCDF
More
1of 2
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

26 dB BANDWIDTH, Chain 0 MID CH
5 Agilent 93:06:22 Mar 15, 2018

L

| Measure

Ref 28 dBm

APv3.8(08214183,11993, MOR / CON 1
#Atten 38 dB

3867 dEB

#Peak

a Mkrl 26.55 MHz
. Meas Off

Channel Power

Occupled BH

#PAvy
28

H ACP

Ml 52

53 FS
AA

£
FTun

Multi Carrier
Power
Power Stat
CCDF

Swp

Center 5300 8@ GHz
#Res BH 390 kHz

#YBH 1.2 MHz

Span 58 MHz
#Seep 1060 m3 (1001 pts)

More
1 of 2

26 dB BANDWIDTH, Chain 0 HIGH CH
s Agilent 83:13:34 Mar 15, 2618

L

[ Measure

Ref 28 dBm

APvE.BCB21418),11993, MOR / CON 1
#Atten 30 dB

-0.636 dB

#Peak
Log

a Mikrl 20,99 MHz
. Meas Off

18
dB/

Channel Power

Offst

Occupled BH

|‘ ACP

Multi Carrier
Power

Power Stat
CCDF

Center 5320 6@ GHz
#Res BW 390 kHz

#WBH 1.2 MHz

Span 58 MHz
#3weep 100 ms (1001 pts)

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
5 Agilent 18:17:05 Mar 23, 2018

L

| Measure

AP8.80821418),46726,
Ref 28 dBm

#Atten 38 dB

a Mkrl 21.99 MHz
-B.282 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvy
28

‘ ACP

Ml 52
53 FS

AA
£t

FTun

Swp

Center 5.260 8@ GHz
#Res BH 390 kHz

#YBH 1.2 MHz

Span 58 MHz

#Seep 1060 m3 (1001 pts)

Multi Carrier
Power

Power Stat
CCDF
More
1 of 2

26 dB BANDWIDTH, Chain 1 MID CH
5 Agilent 18:30:22 Mar 23, 2018

L

| Measure

AP8.80821418),46726,
Ref 28 dBm

#Atten 38 dB

a Mkrl 23.19 MHz
1.493 dE

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvy
28

‘ ACP

Ml sof
53 FS

AA

£
FTun

Swp

Center 5300 8@ GHz
#Res BH 390 kHz

#YBH 1.2 MHz

Span 58 MHz
#Seep 1060 m3 (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1 of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

26 dB BANDWIDTH, Chain 1 HIGH CH
# Agilent 19:04:16 Mar 23, 2015 L | Measure

APyE.B(0B21418),46726, a Mkrl 24.48 MHz
Ref 2@ dBm #Atten 36 dB @.281 dB Meas Off
#Peak

Log
18
4B/ Channel Power
Offst
. ‘ Occupied BH
I‘ ACP
Multi Carrier
Power
Power Stat
CCDF
Center 5.320 60 GHz Span 50 MHz ‘ 1“‘0’{"2’
#Res BH 398 kHz #JBKH 1.2 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.6.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST INFORMATION
Test Date: 2018-04-27
Project: 12053557
Tested By: 40882

RESULTS
Channel|Frequency|99% BW |99% BW
Chain O | Chain 1
(MHz) (MHz) | (MHz)
Low 5260 16.2914| 16.3462
Mid 5300 16.3070| 16.4490
High 5320 16.2717| 16.3798

99% BANDWIDTH, Chain 0

99% BANDWIDTH,

Chain 0 LOW CH

- Agilent 12:56:48 Apr 27, 2018

L

| Measure

Ch Freq
Occupied Bandwidth

5.26 GHz

Trig Free

|Huerages: 1

Meas Off

|

Ref 3@ dBm #Atten

APvE.2(632118),48582, MOR-Con2

48 dB

Channel Power

#Samp

Log
18

‘ Occupied BH

dB/

Offst

11.2

dB

Multi Carrier

” ACP

Center 5.260 8@ GHz
#Res BH 330 kHz

#4BH 1 MHz

Span 48 MHz

Sweep 1.132 ms (1080 pts)

Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
16.2914 MHz

Occ BH % Pwr
x dB

-37.587 kHz
19.625 MHz*

99.00 ¥
-26.98 JB

Power Stat
CCDF

More
1 of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 0 MID CH

W Agilent 12:58:14 Apr 27, 2018

L | Measure

]

Ch Freq
Occupied Bandwidth

5.3 GHz

Trig Free Meas Off

[Auverages: 1

| Channel Power

APvE.2(632118),485862, MOR-Con2
Ref 28 dBm #Atten 48 dB

#Samp

Occupied BH

Log

18

dB/

Offst

ACP

11.2

dB

| Multi Carrier

Center 5300 8@ GHz
#Res BW 270 kHz

#YBH 820 kHz

Sweep 1.665 ms (1080 pts)

Span 40 Mz Power

Occupied Bandwidth
16.3070 MHz

Transmit Freq Error  -43.012 kHz
% dB Bandwidth 19.754 MHz*

Occ BH % Pwr
x dB

Power Stat
99.00 ¥ CCDF

-26.98 JB

99% BANDWIDTH, Chain 0 HIGH CH

w Agilent 12:59:35 Apr 27, 2618

L | Measure

]

Ch Freq 5.32 GHz

Occupied Bandwidth

Trig Free Meas Off

|Huerages: 1

| Channel Power

APw8.2(932118),40882, MOR-Canz
Ref 38 dBm #Htten 48 dB

#Samp

Occupied BH

Log

19

dB/

Offst

11.2

‘ ACP

dB

Center 5320 8@ GHz
#Res BH 220 kHz

+YBH 686 kHz

Sweep 2,531 ms (1008 pts)

| Multi Carrier
Span 40 MHz Power

Occupied Bandwidth
16.2717 MHz

Transmit Freq Error  -408.578 kHz
% dB Bandwidth 19.158 MHz*

Occ BH % Pwr
% dB

Power Stat
99.008 ¥ CCDF

-26.00 dB

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

W Agilent 12:57:42 Apr 27, 2619

L

| Measure

]

Ch Freq 5.26 GHz

Trig Free Meas Off

Occupied Bandwidth [Av

erages: 1

| Channel Power

APvE.2(632118),48582, MOR-Con2
Ref 28 dBm #Atten 48 dB

#Samp

Occupied BH

Log
18

dB/

Offst

ACP

11.2
dB

| Multi Carrier

Center 5.260 8@ GHz

#hes BH 248 kHz #YBH 680 kHz

Sweep 2,131 ms (1080 pts)

Span 40 Mz Power

Occupied Bandwidth
16.3462 MHz

Transmit Freq Error  -39.247 kHz
% dB Bandwidth 21.814 MHz*

Occ BH % Pwr
x dB

Power Stat
99.00 ¥ CCDF

-26.98 JB

Note: Date incorrect, should be Apr 27, 2018.

99% BANDWIDTH, Chain 1 MID CH

- Agilent 12:5%:06 Apr 27, 2019

L

| Measure

Ch Freq 5.3 GHz

Trig Free Meas Off

Occupied Bandwidth |F1u

erages: 1

| Channel Power

APvE.2(632118),48582, MOR-Con2
Ref 28 dBm #Atten 48 dB

#Samp

Occupied BH

Log

18

dB/

Offst

ACP

11.2

dB

| Multi Carrier

Center 5300 8@ GHz

#Res BH 338 kHz #4BH 1 MHz

Sweep 1.132 ms (1080 pts)

Power

Span 48 MHz

Occupied Bandwidth
16.4490 MHz

Transmit Freq Error  -35.891 kHz
% dB Bandwidth 21.828 MHz*

Occ BH % Pwr
x dB

Power Stat
99.00 %

-26.98 JB

Note: Date incorrect, should be Apr 27, 2018.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1 HIGH CH
s Agilent 13:00:42 Rpr 27, 2019 L

| Measure

Ch Freq 5.32 GHz Trig Free
Occupied Bandwidth [Auverages: 1 | |

Meas Off

APw8.2(932118),40882, MOR-Canz
Ref 38 dBm #Htten 48 dB

Channel Power

#Samp

Log

Occupied BH

19

dB/

Offst

11.2
dB

Center 5.326 06 GHz Span 48 MHz
#Res BH 330 kHz #\BEH 1 MHz Sweep 1.132 ms (1008 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth Occ BH % Pwr  99.00 7
16.3798 MHz x dB  -26.00 dB

Transmit Freq Error  -53.713 kHz
% dB Bandwidth 21.111 MHz*

Power Stat
CCDF

More
1of 2

Note: Date incorrect, should be Apr 27, 2018.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.6.3. OUTPUT POWER AND PSD — EXTERNAL ANTENNAS
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.

ISED RSS-247 Issue 2 Section 6.2.2.1

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 +
10 log10B, dBm, whichever is less. Devices shall implement TPC in order to have the capability
to operate at least 3 dB below the maximum permitted e.i.r.p. of 30 mW.

Devices, other than devices installed in vehicles, shall comply with the following:

a) The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band;

b) The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W

TEST INFORMATION

Test Date: 2018-03-15 to 2018-03-30
Project: 12053557

Tested By: 11993/46722, 46722

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) 6 Mbps
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 20.80 2.16 5.17 24.00 11.00
Mid 5300 20.55 2.16 5.17 24.00 11.00
High 5320 20.90 2.16 5.17 24.00 11.00
| Duty Cycle CF (dB)l 3.41 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.43 14.20 17.33 24.00 -6.67
Mid 5300 14.36 14.13 17.26 24.00 -6.74
High 5320 14.31 14.07 17.20 24.00 -6.80
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 1.78 0.77 7.72 11.00 -3.28
Mid 5300 2.01 1.02 7.96 11.00 -3.04
High 5320 2.02 0.98 7.95 11.00 -3.05
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) 54 Mbps

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 20.80 2.16 5.17 24.00 11.00
Mid 5300 20.55 2.16 5.17 24.00 11.00
High 5320 20.90 2.16 5.17 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 15.08 14.78 17.94 24.00 -6.06
Mid 5300 15.04 14.62 17.85 24.00 -6.15
High 5320 14.99 14.52 17.77 24.00 -6.23

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54Mbps. The 6Mbps data was taken at
the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED CONDUCTED POWER AND PSD) 6 Mbps

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5260 16.29 23.12 11.00
Mid 5300 16.31 23.12 11.00
High 5320 16.27 23.11 11.00
| Duty Cycle CF (dB)l 3.41 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.43 14.20 17.33 23.12 -5.79
Mid 5300 14.36 14.13 17.26 23.12 -5.87
High 5320 14.31 14.07 17.20 23.11 -5.91
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 1.78 0.77 7.72 11.00 -3.28
Mid 5300 2.01 1.02 7.96 11.00 -3.04
High 5320 2.02 0.98 7.95 11.00 -3.05
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED CONDUCTED POWER) 54 Mbps
Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit

(MHz) (MHz) (dBm) (dBm)

Low 5260 16.29 23.12 11.00
Mid 5300 16.31 23.12 11.00
High 5320 16.27 23.11 11.00

Output Power Results

Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 15.08 14.78 17.94 23.12 -5.18
Mid 5300 15.04 14.62 17.85 23.12 -5.28
High 5320 14.99 14.52 17.77 23.11 -5.34

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54Mbps. The 6Mbps data was taken at

the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED _EIRP) 6 Mbps

Bandwidth, Antenna Gain and Limits

Channel | Frequency Min Directional EIRP
99% BW Ant Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5260 16.29 2.16 29.12
Mid 5300 16.31 2.16 29.12
High 5320 16.27 2.16 29.11
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.43 14.20 19.49 29.12 -9.63
Mid 5300 14.36 14.13 19.42 29.12 -9.71
High 5320 14.31 14.07 19.36 29.11 9.75
RESULTS (ISED_EIRP) 54 Mbps
Bandwidth, Antenna Gain and Limits
Channel | Frequency Min Directional EIRP
99% BW Ant Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5260 16.29 2.16 29.12
Mid 5300 16.31 2.16 29.12
High 5320 16.27 2.16 29.11
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 15.08 14.78 20.10 29.12 -9.02
Mid 5300 15.04 14.62 20.01 29.12 -9.12
High 5320 14.99 14.52 19.93 29.11 -9.18
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.6.4. OUTPUT POWER AND PSD — PCB ANTENNAS
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.

ISED RSS-247 Issue 2 Section 6.2.2.1

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 +
10 log10B, dBm, whichever is less. Devices shall implement TPC in order to have the capability
to operate at least 3 dB below the maximum permitted e.i.r.p. of 30 mW.

Devices, other than devices installed in vehicles, shall comply with the following:

a) The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band;

b) The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W

TEST INFORMATION

Test Date: 2018-03-15 to 2018-03-30
Project: 12053557
Tested By: 11993/46722, 46722

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) 6 Mbps

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 20.80 1.92 4.92 24.00 11.00
Mid 5300 20.55 1.92 4.92 24.00 11.00
High 5320 20.90 1.92 4.92 24.00 11.00
| Duty Cycle CF (dB)l 3.41 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.43 14.20 17.33 24.00 -6.67
Mid 5300 14.36 14.13 17.26 24.00 -6.74
High 5320 14.31 14.07 17.20 24.00 -6.80
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 1.78 0.77 7.72 11.00 -3.28
Mid 5300 2.01 1.02 7.96 11.00 -3.04
High 5320 2.02 0.98 7.95 11.00 -3.05
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) 54 Mbps

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 20.80 1.92 4.92 24.00 11.00
Mid 5300 20.55 1.92 4.92 24.00 11.00
High 5320 20.90 1.92 4.92 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 15.08 14.78 17.94 24.00 -6.06
Mid 5300 15.04 14.62 17.85 24.00 -6.15
High 5320 14.99 14.52 17.77 24.00 -6.23

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54Mbps. The 6Mbps data was taken at
the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13

FCC ID:

A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED CONDUCTED POWER AND PSD) 6 Mbps

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5260 16.29 23.12 11.00
Mid 5300 16.31 23.12 11.00
High 5320 16.27 23.11 11.00
| Duty Cycle CF (dB)l 3.41 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.43 14.20 17.33 23.12 -5.79
Mid 5300 14.36 14.13 17.26 23.12 -5.87
High 5320 14.31 14.07 17.20 23.11 -5.91
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 1.78 0.77 7.72 11.00 -3.28
Mid 5300 2.01 1.02 7.96 11.00 -3.04
High 5320 2.02 0.98 7.95 11.00 -3.05
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED CONDUCTED POWER) 54 Mbps

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5260 16.29 23.12 11.00
Mid 5300 16.31 23.12 11.00
High 5320 16.27 23.11 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 15.08 14.78 17.94 23.12 -5.18
Mid 5300 15.04 14.62 17.85 23.12 -5.28
High 5320 14.99 14.52 17.77 23.11 -5.34

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54Mbps. The 6Mbps data was taken at
the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED _EIRP) 6 Mbps

Bandwidth, Antenna Gain and Limits

Channel | Frequency Min Directional EIRP
99% BW Ant Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5260 16.29 1.92 29.12
Mid 5300 16.31 1.92 29.12
High 5320 16.27 1.92 29.11
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.43 14.20 19.25 29.12 -9.87
Mid 5300 14.36 14.13 19.18 29.12 -9.95
High 5320 14.31 14.07 19.12 29.11 -9.99
RESULTS (ISED_EIRP) 54 Mbps
Bandwidth, Antenna Gain and Limits
Channel | Frequency Min Directional EIRP
99% BW Ant Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5260 16.29 1.92 29.12
Mid 5300 16.31 1.92 29.12
High 5320 16.27 1.92 29.11
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 15.08 14.78 19.86 29.12 -9.26
Mid 5300 15.04 14.62 19.77 29.12 -9.36
High 5320 14.99 14.52 19.69 29.11 -9.42
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 HIGH CH
5 Agilent 93:15:23 Mar 15, 2018

L

Measure

APw8.8(921418),11993, MOR / CON 1
Ref 48 dBm Atten 480 dB

Mkrz 5.321 18 GHz
2.817 dBm

#Avg

Meas Off

Log

19
dB/

Offst
11.2

Channel Power

dB

Occupied BH

#PAvy

| ACP

Center 5320 68 GHz

#hes BH 1 MHz #YBH 3 MHz

Span 56 MHz
Sweep 1 oms (1001 pts)

H Axiz
5.311 E6 GHz
16.67 MHz
£.321 1A GHz

Marker Trace
1R (1
la (&)
2 (1

Amplitude
-5.44 dEm
11.62 dEm
2.82 dEn

Multi Carrier
Power

Power Stat
CCDF

PSD, Chain 1

PSD, Chain 1 LOW CH
s Agilent 18:26:14 Mar 23, 2018

L

| Measure

APw8.8(921418),46728,
Ref 48 dBm Atten 48 dB

Mkrz 5.258 55 GHz
8.768 dBm

#Avg

Meas Off

Log
18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

| ACP

Center 5.260 88 GHz

#Res BH 1 MHz #YBH 3 MHz

Span 58 MHz
Sweep 1 ms (1081 pts)

¥ Axiz
5.251 8A GHz
16.48 MHz
5.258 55 GHz

Markar Trace
1R (1
la (1
2 (1

Anplituda
-E.82 dEm
18.E7 dBm
A.77 dEm

Multi Carrier
Power

Power Stat
CCDF
More
1 of 2

Page 152 of 822

UL LLC

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

FORM NO: 03-EM-F00858
TEL: (919) 549-1400



REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 MID CH
5 Agilent 18:44:27 Mar 23, 2018

L | Measure

AP8.80821418),46726,
Ref 48 dBm Atten 48 dB

Mkr2 5301 38 GHz
1.828 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvy

ACP

Center 5300 88 GHz

#Res BH 1 MHz #YBH 3 MHz

H Axis
5.291 B4 GHz
16.32 MHz
5.381 3@ GHz

Marker Trace
1R (&)
la (1
2 t1a

Span 56 MHz . .
Sweep 1 ms (1001 pts) Hulti CS;:::::
Amplituda
Power Stat
CCDF
More
1of2

-3.81 dEm
1A.59 dBm
1.82 dEm

PSD, Chain 1 HIGH CH
5 Agilent 19:12:09 Mar 23, 2018

L |

Measure

AP8.80821418),46726,
Ref 48 dBm Atten 48 dB

Mkr2 5.317 88 GHz

#Avg

8.981 dBmI

Meas Off

Log
18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvy

ACP

Center 5.320 88 GHz

#Res BH 1 MHz #YBH 3 MHz

Span 56 MHz
Sweep 1 ms (1001 pts)

H Axis
5.311 79 GHz
16.43 MHz
5.317 8@ GHz

Marker Trace
1R (&)
la (1
2 t1a

Typa
Freq
Freg
Freqg

Amplituda
-E.96 dEm
18.E7 dEm
A.958 dBm

Multi Carrier
Power

Power Stat
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.7.802.11n HT20 MODE IN THE 5.3 GHz BAND
8.7.1. 26 dB BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST INFORMATION

Test Date: 2018-03-15 and 2018-03-23
Project: 12053557
Tested By: 11993/46722

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)

Low 5260 21.05 22.50
Mid 5300 20.95 22.85
High 5320 21.10 22.90

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
5t Agilent 93:22:26 Mar 15, 2018

L

Measure

Ref 28 dBm #Htten 38 dB

APw8.0(921418),11993, MOR / CON 1 & Mkrl 21.85 MHz

-0.924 dB

#Peak

Channel Power

Occupied BH

AcC

Center 5260 6@ GHz

Span 58 MHz

#hes BH 398 kHz #YBH 1.2 MHz  #Sweep 106 ms (1881 pts)

Multi Carrier
Power

CCDF

More
1 of 2
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

26 dB BANDWIDTH, Chain 0 MID CH
5 Agilent 93:29:55 Mar 15, 2018

L

| Measure

Ref 28 dBm

APv3.8(08214183,11993, MOR / CON 1
#Atten 38 dB

1.148 dE

#Peak

a Mkrl 26.95 MHz
. Meas Off

Channel Power

Occupled BH

#PAvy
28

|‘ ACP

Ml 52

53 FS
AA

Multi Carrier
Power

£
FTun

Power Stat
CCDF

Swp

Center 5300 8@ GHz
#Res BH 390 kHz

#YBH 1.2 MHz

Span 58 MHz
#Seep 1060 m3 (1001 pts)

More
1 of 2

26 dB BANDWIDTH, Chain 0 HIGH CH
s Agilent 83:36:42 Mar 15, 2618

L

[ Measure

Ref 28 dBm

APvE.BCB21418),11993, MOR / CON 1
#Atten 30 dB

1.429 dB

#Peak
Log

a Mikrl 21.18 MHz
. Meas Off

18
dB/

Channel Power

Offst

Occupled BH

“ ACP

Multi Carrier
Power

Power Stat
CCDF

Center 5320 6@ GHz
#Res BW 390 kHz

#WBH 1.2 MHz

#3weep 100 ms (1001 pts)

‘ More
Span 58 MHz 1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
5 Agilent 19:21:33 Mar 23, 2018

L

| Measure

AP8.80821418),46726,
Ref 28 dBm

#Atten 38 dB

1.366 dB

#Peak

a Mkrl 2250 MHz
Meas Off

Channel Power

‘ Occupied BH

| ACP

Multi Carrier
Power

Power Stat
CCDF

Center 5.260 @8 GHz
#Res BW 390 kHz

#YBH 1.2 MHz

Span 58 MHz
#3weep 100 ms (1001 pts)

More
1of?2

26 dB BANDWIDTH, Chain 1 MID CH
5 Agilent 20:10:18 Mar 23, 2018

L

| Measure

Ref 28 dBm

APvE.8(B21418),46726, Mor Conl
#Atten 38 dB

-8.627 dB

#Peak

a Mkrl 22,85 MHz
Meas Off

Channel Power

‘ Occupied BH

‘ ACP

Multi Carrier
Power

Power Stat
CCDF

Center 5.300 @8 GHz
#Res BW 390 kHz

#YBH 1.2 MHz

#3weep 100 ms (1001 pts)

Span 50 MHz ‘ 1”‘;{3
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

26 dB BANDWIDTH, Chain 1 HIGH CH
w Agilent 28:14:52 Mar 23, 2018 L | Measure

APw8.00921418),46726, Mor Canl a Mkrl 22.98 MHz
Ref 28 dBm #Htten 30 dB 9.063 dB Meas Off

#Peak
Channel Power
‘ Occupied BH

#PAvg

2@ A

M5 Multi Carrier
5318 Power

AA

T Power Stat
FTun Stat
Swp

Center 5.320 80 GHz Span 50 MHz ‘ 1"‘;{3
#Res BH 398 kHz #\BH 1.2 MHz #3weep 106G ms (1001 pts)

‘ ACP
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.7.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5260 17.3309| 17.4654
Mid 5300 17.3817| 17.3934
High 5320 17.4871| 17.4616

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
# Agilent 13:91:11 Apr 27, 2615 L Measure
Ch Freq 5.26 GHz Trig Free Meas Off
Occupied Bandwidth [Auverages: 1 | |

| Channel Power

APvE.2(032118),408582, MOR-Caon2
Ref 3@ dBm #Atten 48 dB
#Samp
Log

1@ l‘> gt tenfre el
dB/
Offst ACP
11,2 Jepmapoi NI .
4B |

Occupied BH

Multi Carrier

Center 5.266 06 GHz Span 46 MHz
#Res BH 240 kiz #UBH 750 kHz  Sweep 2.131 ms (1008 pts) n S

ower Stat

Occupied Bandwidth Occ BH % Pur 9900 % CCDF

17.3309 MHz % dB  -26.00 dB

Transmit Freq Error  -59.543 kHz
% dB Bandwidth 19.714 MHz*
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 0 MID CH
5 Agilent 13:02:14 RApr 27, 2018

L

| Measure

]

Ch Freq
Occupied Bandwidth

5.3 GHz

Trig Free

[Auverages: 1

Ref 3@ dBm #Atten

APvE.2(632118),485862, MOR-Con2

48 dB

#Samp

Log

18

P U
2

Meas Off

Channel Power

Occupied BH

dB/

Offst

11.2

dB

Center 5300 8@ GHz
#Res BW 300 kHz

#YBH 820 kHz

Sweep 1.399 ms (1080 pts)

Span 48 MHz

ACP

Multi Carrier
Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
17.3817 MHz

-46.188 kHz
20.287 MHz*

Occ BH % Pwr
x dB

99.00 ¥
-26.98 JB

Power Stat
CCDF

99% BANDWIDTH, Chain 0 HIGH CH
s Agilent 13:05:42 Rpr 27, 2018

L

[ Measure

]

Ch Freq
Occupied Bandwidth

5.32 GHz

Trig Free

|Huerages: 1

Meas Off

Ref 30 dBm #Atten

APw8.2(932118),40882, MOR-Canz

48 dB

Channel Power

#Samp

Log

19

Occupied BH

dB/

Offst

11.2

dB

Center 5320 8@ GHz
#Res BH 330 kHz

#YBH 1 MHz

Sweep 1,132 m3 (1008 pts)

Span 48 MHz

‘ ACP
Multi Carrier
Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
17.4871 MHz

-51.284 kHz
20.948 MHz*

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
5 Agilent 13:02:16 RApr 27, 2019

L Measure

Ch Freq 5.26 GHz

Occupied Bandwidth

[Auverages: 1

TFeasire ]
|

Trig Free Meas Off

1| |

APvE.2(632118),48582, MOR-Con2
Ref 28 dBm #Atten 48 dB

Channel Power

#Samp

Log

‘ Occupied BH

18

A
W

dB/

Offst

‘ ACP

11.2

dB

Multi Carrier

Center 5.260 8@ GHz

#Res BH 338 kHz #4BH 1 MHz

Sweep 1.132 ms (1080 pts)

Span 40 Mz Power

Occupied Bandwidth Oce BH %

17.4654 MHz

-56.096 kHz
20.965 MHz*

Transmit Freq Error
% dB Bandwuidth

x dB

Power Stat
99.00 ¥ CCDF

-26.98 JB

PHr

More
1 of 2

Note: Date incorrect, should be Apr 27, 2018.

99% BANDWIDTH, Chain 1 MID CH
5 Agilent 13:03:20 Apr 27, 2019

L

| Measure

Ch Freq 5.3 GHz

Trig Free Meas Off

Occupied Bandwidth |Huerages: 1

| Channel Power

APvE.2(632118),48582, MOR-Con2
Ref 28 dBm #Atten 48 dB

#Samp

Log

‘ Occupied BH

18

dB/

Offst

ACP

11.2

dB

Multi Carrier

Center 5300 8@ GHz

#hes BH 228 kHz #YBH 620 kHz

Sweep 2.531 ms (1080 pts)

Power

Span 48 MHz

Occupied Bandwidth
17.3934 MHz

-59.832 kHz
20.280 MHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr

Power Stat
99.00 ¥ CCDF

®x dB -26.00 dB

More
1 of 2

Note: Date incorrect, should be Apr 27, 2018.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

99% BANDWIDTH, Chain 1 HIGH CH
# Agilent 13:06:23 Apr 27, 2619 L | Measure
|

Ch Freq 5.32 GHz Trig Free Meas Off
Occupied Bandwidth [Auverages: 1 | |

| Channel Power

APw8.2(932118),40882, MOR-Canz
Ref 38 dBm #Htten 48 dB

#3amp Occupied BH
Log

19

dB/
Offst ACP

11.2

dB ' —
Multi Carrier
Center 5.328 @@ GHz Span 40 MHz Power

#Res BH 208 kHz #VBH 620 kHz  Sweep 3.064 ms (1000 pts)
Power Stat

Occupied Bandwidth Occ BH % PWr  99.00 % CCDF
17.4616 MHz x dB  -26.00 dB

Transmit Freq Error  -49.203 kHz
% dB Bandwidth 20.662 MHz*

More
1of 2

Note: Date incorrect, should be Apr 27, 2018.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.7.3. OUTPUT POWER AND PSD — EXTERNAL ANTENNAS
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.

ISED RSS-247 Issue 2 Section 6.2.2.1

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 +
10 log10B, dBm, whichever is less. Devices shall implement TPC in order to have the capability
to operate at least 3 dB below the maximum permitted e.i.r.p. of 30 mW.

Devices, other than devices installed in vehicles, shall comply with the following:

a) The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band;

b) The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W

TEST INFORMATION

Test Date: 2018-03-15 and 2018-03-30
Project: 12053557

Tested By: 11993/46722

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS0

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 21.05 2.16 5.17 24.00 11.00
Mid 5300 20.95 2.16 5.17 24.00 11.00
High 5320 21.10 2.16 5.17 24.00 11.00
| Duty Cycle CF (dB)] 3.27  |included in Calculations of PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.26 14.00 17.14 24.00 -6.86
Mid 5300 14.15 13.98 17.08 24.00 -6.92
High 5320 14.04 13.90 16.98 24.00 -7.02
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 1.98 0.79 7.70 11.00 -3.30
Mid 5300 1.51 0.89 7.49 11.00 -3.51
High 5320 2.02 0.66 7.68 11.00 -3.32
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS7

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 21.05 2.16 5.17 24.00 11.00
Mid 5300 20.95 2.16 517 24.00 11.00
High 5320 21.10 2.16 5.17 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.18 13.19 16.72 24.00 -7.28
Mid 5300 14.03 13.28 16.68 24.00 -7.32
High 5320 13.98 13.66 16.83 24.00 -7.17

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13

DATE: 2018-06-06
FCC ID: A94424821

IC: 3232A-424821

RESULTS (ISED CONDUCTED POWER AND PSD) MCS0

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5260 17.3309 23.39 11.00
Mid 5300 17.3817 23.40 11.00
High 5320 17.4616 23.42 11.00
| Duty Cycle CF (dB)l 3.27 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.26 14.00 17.14 23.39 -6.25
Mid 5300 14.15 13.98 17.08 23.40 -6.32
High 5320 14.04 13.90 16.98 23.42 -6.44
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 1.98 0.79 7.70 11.00 -3.30
Mid 5300 1.51 0.89 7.49 11.00 -3.51
High 5320 2.02 0.66 7.68 11.00 -3.32
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED CONDUCTED POWER) MCS7

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5260 17.3309 23.39 11.00
Mid 5300 17.3817 23.40 11.00
High 5320 17.4616 23.42 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.18 13.19 16.72 23.39 -6.66
Mid 5300 14.03 13.28 16.68 23.40 -6.72
High 5320 13.98 13.66 16.83 23.42 -6.59

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED EIRP) MCS0

Bandwidth, Antenna Gain and Limits

Channel | Frequency Min Directional EIRP
99% BW Ant Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5260 17.3309 2.16 29.39
Mid 5300 17.3817 2.16 29.40
High 5320 17.4616 2.16 29.42
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.26 14.00 19.30 29.39 -10.09
Mid 5300 14.15 13.98 19.24 29.40 -10.16
High 5320 14.04 13.90 19.14 29.42 -10.28
RESULTS (ISED_EIRP) MCS7
Bandwidth, Antenna Gain and Limits
Channel | Frequency Min Directional EIRP
99% BW Ant Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5260 17.3309 2.16 29.39
Mid 5300 17.3817 2.16 29.40
High 5320 17.4616 2.16 29.42
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.18 13.19 18.88 29.39 -10.50
Mid 5300 14.03 13.28 18.84 29.40 -10.56
High 5320 13.98 13.66 18.99 29.42 -10.43
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 LOW CH
s Agilent 93:24:45 Mar 15, 2018

L

Measure

APw8.8(921418),11993, MOR / CON 1
Ref 48 dBm Atten 46 dB

Mkr2 5.255 98 GHz
1.976 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

| ACP

Center 5.260 88 GHz

#Res BH 1 MHz #YBH 3 MHz

Span 58 MHz
Sweep 1 oms (1081 pts)

H Axiz
E.251 BE GHz
17.88 MHz
5.255 9@ GH=z

Marker Trace
1R (1
la 1y

2 1

Type
Freg
Freg
Frag

Amplitude
-9.34 dEn
11,25 dEm
1.98 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 0 MID CH
s Agilent 03:31:37 Mar 15, 2018

L

| Measure

APvE.B(021418),11993, MOR / CON 1
Ref 46 dBm Atten 48 dB

Mkr2 5.297 35 GHz
1.514 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PRvg

ACP

Center 5300 88 GHz

#hes BH 1 MHz #YBH 3 MHz

Span 56 MHz
Sweep 1 oms (1081 pts)

H Axiz
5.291 28 GHz
17.61 MHz
5.297 3% GHz

Marker Trace
1R (&)
la (1
2 (&)

Amplituda
-6.34 dEm
11.37 dEm
1.51 dEm

Multi Carrier
Power

Power Stat
CCDF

Page 168 of 822

UL LLC
12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858
TEL: (919) 549-1400

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



REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 HIGH CH
5 Agilent 93:37:44 Mar 15, 2018

L

Measure

Ref 48 dBm

APvE.AC021418),11993, MOR / CON 1
Atten 40 dB

Mkrz 5.323 55 GHz
2.820 dBm

#Avy

Meas Off

Log

19
dB/

Offst

11.2

Channel Power

dB

Occupied BH

#PAvy

| ACP

Center 5320 68 GHz
#Res BH 1 MHz

#YBH 3 MHz

Span 56 MHz
Sweep 1 oms (1001 pts)

Marker Trace
1R (1
la (&)
2 (1

H Axiz
5.311 37 GHz
17.27 MHz
E.323 55 GH=z

Amplitude
-4,93 dEm
11.61 dEm
2.82 dEn

Multi Carrier
Power

Power Stat
CCDF

PSD, Chain 1

PSD, Chain 1 LOW CH
5 Agilent 19:31:31 Mar 23, 2018

L

| Measure

AP8.80821418),46726,
Ref 48 dBm

Atten 40 dB

Mkr2 5.258 25 GHz
8.793 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvy

ACP

Center 5.260 88 GHz
#Res BW 1 MHz

#YBH 3 MHz

Span 56 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R (&)
la (1
2 t1a

H Axis
B.251 25 GH=z
17.58 MHz
B.258 25 GH=z

Amplituda
-B.53 dEm
18,55 dEm
A.79 dBm

Multi Carrier
Power

Power Stat
CCDF
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 MID CH

i Agilent 20:11:49

tar 23, 2018

L

| Measure

Ref 48 dBm

APvE.8(621418),46726, Mor Canl

Atten 40 dB

Mkr2 5.301 45 GHz
8.898 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvy

' | ACP

Center 5300 88 GHz
#Res BW 1 MHz

#YBH 3 MHz

Span 56 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R (&)
la (1
2 t1a

H Axis
5.291 29 GHz
17.42 MHz
5.381 45 GHz

Amplituda
-5.E1 dEm
18.69 dEm
A.89 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1 HIGH CH

W Agilent 20:17:04

Mar 23, 2018

L

| Measure

Ref 48 dBm

APvE.8(621418),46726, Mor Canl

Atten 40 dB

Mkr2 5.317 25 GHz
8.664 dBm

#Avg

Meas Off

Log
18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvy

ACP

Center 5.320 88 GHz
#Res BW 1 MHz

#YBH 3 MHz

Span 56 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R (&)
la (1
2 t1a

H Axis
5.311 27 GHz
17.46 MHz
5.317 25 GH=z

Typa
Freq
Freg
Freqg

Amplituda
-E.81 dEm
18.75 dEm
8.6 dBm

Multi Carrier
Power

Power Stat
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.7.4. OUTPUT POWER AND PSD — PCB ANTENNAS
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.

ISED RSS-247 Issue 2 Section 6.2.2.1

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 +
10 log10B, dBm, whichever is less. Devices shall implement TPC in order to have the capability
to operate at least 3 dB below the maximum permitted e.i.r.p. of 30 mW.

Devices, other than devices installed in vehicles, shall comply with the following:

a) The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band;

b) The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W

TEST INFORMATION

Test Date: 2018-03-15 and 2018-03-30
Project: 12053557
Tested By: 11993/46722

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS0

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 21.05 1.92 4.92 24.00 11.00
Mid 5300 20.95 1.92 4.92 24.00 11.00
High 5320 21.10 1.92 4.92 24.00 11.00
| Duty Cycle CF (dB)] 3.27  |included in Calculations of PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.26 14.00 17.14 24.00 -6.86
Mid 5300 14.15 13.98 17.08 24.00 -6.92
High 5320 14.04 13.90 16.98 24.00 -7.02
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 1.98 0.79 7.70 11.00 -3.30
Mid 5300 1.51 0.89 7.49 11.00 -3.51
High 5320 2.02 0.66 7.68 11.00 -3.32
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS7

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 21.05 1.92 4.92 24.00 11.00
Mid 5300 20.95 1.92 4.92 24.00 11.00
High 5320 21.10 1.92 4.92 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.18 13.19 16.72 24.00 -7.28
Mid 5300 14.03 13.28 16.68 24.00 -7.32
High 5320 13.98 13.66 16.83 24.00 -7.17

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13

DATE: 2018-06-06
FCC ID: A94424821

IC: 3232A-424821

RESULTS (ISED CONDUCTED POWER AND PSD) MCSO0
Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5260 17.33 23.39 11.00
Mid 5300 17.38 23.40 11.00
High 5320 17.46 23.42 11.00
| Duty Cycle CF (dB)l 3.27 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.26 14.00 17.14 23.39 -6.25
Mid 5300 14.15 13.98 17.08 23.40 -6.32
High 5320 14.04 13.90 16.98 23.42 -6.44
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 1.98 0.79 7.70 11.00 -3.30
Mid 5300 1.51 0.89 7.49 11.00 -3.51
High 5320 2.02 0.66 7.68 11.00 -3.32
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED CONDUCTED POWER) MCS7

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5260 17.33 23.39 11.00
Mid 5300 17.38 23.40 11.00
High 5320 17.46 23.42 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.18 13.19 16.72 23.39 -6.66
Mid 5300 14.03 13.28 16.68 23.40 -6.72
High 5320 13.98 13.66 16.83 23.42 -6.59

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED EIRP) MCS0

Bandwidth, Antenna Gain and Limits

Channel | Frequency Min Directional EIRP
99% BW Ant Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5260 17.3309 1.92 29.39
Mid 5300 17.3817 1.92 29.40
High 5320 17.4616 1.92 29.42
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.26 14.00 19.06 29.39 -10.33
Mid 5300 14.15 13.98 19.00 29.40 -10.40
High 5320 14.04 13.90 18.90 29.42 -10.52
RESULTS (ISED_EIRP) MCS7
Bandwidth, Antenna Gain and Limits
Channel | Frequency Min Directional EIRP
99% BW Ant Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5260 17.33 1.92 29.39
Mid 5300 17.38 1.92 29.40
High 5320 17.46 1.92 29.42
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.18 13.19 18.64 29.39 -10.74
Mid 5300 14.03 13.28 18.60 29.40 -10.80
High 5320 13.98 13.66 18.75 29.42 -10.67
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 LOW CH
5 Agilent 93:24:45 Mar 15, 2018

L

Measure

AP8.80821418),11993, MOR / CON 1
Ref 48 dBm Atten 46 dB

Mkr2 5.255 98 GHz
1.976 dBm

#Avyg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.260 @8 GHz

#hes BH 1 MHz #WBH 3 MHz

Span 58 MHz

Sweep 1 ms (1861 pts)

# Axis
E.251 BB GHz
17.88 MHz
5.255 94 GHz

Marker Trace
1R [&}]
la 1
2 [&}]

_

Amplituda
-9.34 dBm
11.25 dBm
1.98 dBm

Multi Carrier
Power

Power Stat
CCDF

More

1of2

[Copyright 2000-2011 Agilent Technologies |

PSD, Chain 0 MID CH
5 Agilent 93:31:37 Mar 15, 2018

L

Measure

AP8.80821418),11993, MOR / CON 1
Ref 48 dBm Atten 46 dB

Mkr2 5.297 35 GHz
1.514 dBm

#Avyg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.300 @8 GHz

#hes BH 1 MHz #WBH 3 MHz

Sweep 1 ms (1861 pts)

Span 58 MHz

# Axis
£.201 28 GHz
17.61 MHz
£.2097 35 GHz

Marker Trace
1R [&}]
la 1
2 [&}]

Amplituda
-E.34 dBm
11.37 dBm
1.51 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

I:|
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 HIGH CH
s Agilent 83:37:44 Mar 15, 2618

L

Measure

Ref 48 dBm

APvE.A(B214183,11993, MOR / CON 1
Atten 48 dB

Mkr2 5.323 55 GHz

2028 dBm

#Ayy

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvy

ACP

Center 5.320 08 GHz
#Res BH 1 MHz

#YEH 3 MHz

Sweep 1 ms (1801 pts)

Span 58 MHz

Marker Trace
1R (6 D]
la [¢ D]
2 1

# Auiz
B.311 37 GHz
17.27 MHz
5.323 55 GHz

Amplitude
-4.93 dBm
11.61 dEm
2.82 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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[Copyright 2000-2011 Rgilent Technologies |

PSD, Chain 1

PSD, Chain 1 LOW CH
s Agilent 19:31:31 Mar 23, 2018

L

Measure

APv8.0(021418),46726,
Ref 48 dBm

Mkrz 5.258 25 GHz
Atten 48 dB

8.793 dBm

#Ayy

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvy

ACP

Center 5.260 08 GHz
#Res BH 1 MHz

#YEH 3 MHz

Sweep 1 ms (1801 pts)

Span 58 MHz

Marker Trace
1R (6 D]
la [¢ D]
2 1

# Auiz
B.251 25 GHz
17.58 MHz
B.258 25 GHz

Amplitude
-6.53 dBm
18.55 dBm
8.79 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

I:|
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 MID CH

- Agilent 20:11:49 Mar 23, 2018

L

Measure

APw8.0(921418),46726, Mor Conl
Ref 48 dBm Atten 48 dE

Mkr2 5.361 45 GHz
3.89@ dBm

#Avyg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.300 @8 GHz
#Res BH 1 MHz

#WBH 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Marker Trace
1R [&}]
la 1
2 [&}]

# Axis
£.201 249 GHz
17.42 MHz
5.381 45 GHz

Amplituda
-5.E1 dEm
16.69 dBm
8.89 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.....................____]

PSD, Chain 1 HIGH CH

w Agilent 20:17:04 Mar 23, 2618

L

Measure

AP8.00921418),46726, Mor Canl
Ref 48 dBm Atten 46 dB

Mkr2 5.317 25 GHz
8.664 dBm

#Avyg

Meas Off

Log
18

dB/

Offst
11.2

Channel Power

dB

Occupied BH

#PAvg

ACP

Center 5.320 08 GHz
#Res BH 1 MHz

#YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1801 pts)

Marker Trace
1R (6 D]
la [¢ D]
2 1

Type
Freg
Freq
Freg

=_————————————\

# Auiz
5.311 27 GHz
17.46 MHz
5.317 25 GHz

Amplitude
-6.81 dBm
18.75 dBm
B.66 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.8.802.11n HT40 MODE IN THE 5.3 GHz BAND

8.8.1. 26 dB BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST INFORMATION

Test Date: 2018-03-15, 2018-03-23, 2018-04-30
Project: 12053557

Tested By: 11993/46722, 46726/46722, 40882

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Low 5270 42.80 43.60
High 5310 43.10 62.00

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH

w Agilent §3:44:45 Mar 15, 2015

L

| Measure

APv8.0(921418),11993, MOR / CON 1
Ref 28 dBm #Htten 38 dB

a Mkrl 42.8 MHz
5.430 dB

#Peak
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.270 @ GHz

Span 1

8 MHz

#hes BH 828 kHz #YBH 2.4 MHz  #Sweep 100 ms (1801 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

26 dB BANDWIDTH, Chain 0 HIGH CH

W Agilent 83:51:18

Mar 15, 2018

L

| Measure

Ref 28 dBm

APvE.B(621418),11993, MOR / CON 1

#Atten 38 dB

a Mkrl 431 MHz
3.194 dE

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvy
28

‘ ACP

Ml 52
53 FS

AA
£t

FTun

Swp

Center 5318 8 GHz
#Res BH 820 kHz

#YBH 2.4 MHz

Span 188 MHz

#Seep 1060 m3 (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1 of 2

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH

- Agilent 10:57:12

Apr 36, 2019

L

| Measure

APw8.2(0321181,408
Ref 20 dBm

32, MOR-Con2
#Atten 38 dB

a Mkrl 43.6 MHz
1.638 dB

#Peak
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.270 @ GHz
#Res BH 320 kHz

#YBH 2.4 MHz

Span 1080 MHz
#35neep 100 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

Note: Date should be Apr 30, 2019.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

26 dB BANDWIDTH, Chain 1 HIGH CH
5 Agilent 20:28:03 Mar 23, 2018 L [ _Measure

APvE.8(B214182,46726, Mor Conl a Mkrl 62.8 MHz

Ref 2@ dBm #Atten 30 dB 1.192 dB Meas Off
#Peak

Channel Power
| Occupied BH

| ACP

Multi Carrier

Power

Power Stat

CCDF

Center 5.310 8 GHz Span 160 MHz | 1"‘0’{ S
#Res BH 820 kHz #UBH 2.4 MHz #3weep 100 ms (1001 pts)
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.8.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST INFORMATION
Test Date: 2018-04-27
Project: 12053557
Tested By: 40882

RESULTS

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

Low 5270 35.9194 | 36.1727
High 5310 35.9167| 36.2855

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
A Agilent 13:07:37 Apr 27, 2018 L [ Heasure |

Ch Freq G5.27 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 1 | |

Channel Power
APvE.20832118),48852, MOR-Con2

Ref 38 dBm #Atten 40 dB
#3amp Occupied BH
Log
16 2
dB/
Offst | N ACP
1.2
dB

Multi Carrier

Center 5.270 B0 GHz Span 88 MHz Power
#Res BN 620 kHz #JBH 1.8 MHz  Sweep 1.066 ms (1008 pts)

- - Power Stat
Occupied Bandwidth Occ BH % Pur  59.00 7 CCDF

35.9194 MHz x B -26.00 dB

Transmit Freq Error  -75.869 kHz 1Hofre2
% dB Bandwidth 42.803 MHz* v
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 0 HIGH CH
% Agilent 13:11:57 RApr 27, 2018

L

| Measure

]

Ch Freq
Occupied Bandwidth

5.31 GHz

Trig Free

[Auverages: 1

Meas Off

| Channel Power

Ref 28 dBm

APvE.2(032118),405852,
#Atten 46 dB

MOR-Con2

#Samp

Occupied BH

Log

¢

18

dB/

Offst |

11.2

ACP

dB

’ Multi Carrier

Center 5310 8@ GHz
#Res BW 630 kHz

#4YBH 2 MHz

Span 88 MHz

Sweep 1.066 ms (1080 pts)

Power

35

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
9167 MHz

Occ BH % Pwr
x dB

-29.797 kHz
41.656 MHz*

99.00 ¥
-26.98 JB

Power Stat
CCDF

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
s Agilent 13:03:31 Rpr 27, 2019

L

| Measure

Ch Freq

5.27 GHz

Occupied Bandwidth

Trig Free

|Huerages: 1

Meas Off

APw8.2(932118),48882, MOR-Caon2

Channel Power

Ref 3@ dBm

#Atten 48 dB

#Samp

Log

Occupied BH

18

.
W

dB/

Offst |

11.2

ACP

dB

‘ Multi Carrier

#hes BH 628 kHz

Center 5270 6@ GHz

#YBH 2 MHz

Span 8@ MHz

Sweep 1066 ms (1080 pts)

Power

Occ BH ¥ Pwr

Occupied Bandwidth
36.1727 MHz

% dB

Transmit Freq Error
% dB Bandwidth

-112.191 kHz
68,718 MHz*

99.08 %
-26.00 dB

Power Stat

Note: Date incorrect, should be Apr 27, 2018.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

99% BANDWIDTH, Chain 1 HIGH CH

s Agilent 13:12:59 Apr 27, 2019 L Measure

Ch Freq 5.31 GHz Trig Free ‘ Meas Off
Occupied Bandwidth [Auverages: 1 | |

| Channel Power
APvE.2(832118),48852, MOR-Conz
Ref 38 dBm #Atten 48 dB
#Samp Occupied BH
Log
10 e
dB/ ‘
11.2

dB . |
Multi Carrier
Power

Center 5.310 89 GHz Span 88 MHz
#Res BW 630 kHz #VBH 2 MHz Sweep 1.BGE ms (1000 pts)
Power Stat

Occupied Bandwidth Occ BH % PWr 9.0 7 CCDF
36.2855 MHz x dB  -26.00 dB
More

Transmit Freq Error  -73.828 kHz 1 of
% dB Bandwidth 57.187 MHz* v

Note: Date incorrect, should be Apr 27, 2018.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.8.3. OUTPUT POWER AND PSD — EXTERNAL ANTENNAS
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.

ISED RSS-247 Issue 2 Section 6.2.2.1

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 +
10 log10B, dBm, whichever is less. Devices shall implement TPC in order to have the capability
to operate at least 3 dB below the maximum permitted e.i.r.p. of 30 mW.

Devices, other than devices installed in vehicles, shall comply with the following:

a) The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band;

b) The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W

TEST INFORMATON

Test Date: 2018-03-15 to 2018-03-30
Project: 12053557
Tested By: 11933/46722, 46726/46722, 46722

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS0

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 42.80 2.16 5.17 24.00 11.00
High 5310 43.10 2.16 5.17 24.00 11.00
| Duty Cycle CF (dB)| 2.52 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 15.18 15.05 18.13 24.00 -5.87
High 5310 15.16 14.95 18.07 24.00 -5.93
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 0.03 -1.70 4.78 11.00 -6.22
High 5310 -0.66 -1.27 4.57 11.00 -6.43
RESULTS (FCC) MCS7
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 42.80 2.16 517 24.00 11.00
High 5310 43.10 2.16 5.17 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 15.09 14.97 18.04 24.00 -5.96
High 5310 12.00 11.85 14.94 24.00 -9.06
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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DATE: 2018-06-06

REPORT NO: R12053557-E13
IC: 3232A-424821

FCC ID: A94424821

RESULTS (ISED CONDUCTED POWER AND PSD) MCSO0
Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5270 35.92 24.00 11.00
High 5310 35.92 24.00 11.00
| Duty Cycle CF (dB)] 252 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 15.18 15.05 18.13 24.00 -5.87
High 5310 15.16 14.95 18.07 24.00 -5.93
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 0.03 -1.70 4.78 11.00 -6.22
High 5310 -0.66 -1.27 4.57 11.00 -6.43
RESULTS (ISED_CONDUCTED POWER) MCS7
Bandwidth and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5270 35.92 24.00 11.00
High 5310 35.92 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 15.09 14.97 18.04 24.00 -5.96
High 5310 12.00 11.85 14.94 24.00 -9.06
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED EIRP) MCS0

Bandwidth, Antenna Gain and Limits

Channel | Frequency Min Directional EIRP
99% BW Ant Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5270 35.92 2.16 30.00
High 5310 35.92 2.16 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 15.18 15.05 20.29 30.00 -9.71
High 5310 15.16 14.95 20.23 30.00 9.77
RESULTS (ISED_EIRP) MCS7
Bandwidth, Antenna Gain and Limits
Channel | Frequency Min Directional EIRP
99% BW Ant Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5270 35.92 2.16 30.00
High 5310 35.92 2.16 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 15.09 14.97 20.20 30.00 -9.80
High 5310 12.00 11.85 17.10 30.00 -12.90
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 LOW CH
5 Agilent 93:45:53 Mar 15, 2018 L

Measure

Ref 48 dBm

APwE.B(0214158),11993, MOR / CON 1
Atten 48 dB

Mkrz 5.263 95 GHz
3838 dBm

#Avy

Meas Off

Log

18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.270 08 GHz
#Res BW 1 MHz

Span 58 MHz

#/BH 3 MHz Sweep 1 ms (1001 pts)

Markear Trace
1R (&)
1a (1
2 (1

—————————————————————————————————————— |

K Axis
5.251 B9 GHz
36.62 MH=z
B.263 95 GHz

Anplituda
-7.21 dEm
12,21 dBm
A.83 dEm

Multi Carrier
Power

Power Stat
CCDF

More

1of 2

[Copyright 2000-2011 Rgilent Technologies ]

PSD, Chain 0 HIGH CH
5 Agilent 93:52:22 Mar 15, 2018 L

Measure

Ref 48 dBm

APwE.B(0214158),11993, MOR / CON 1
Atten 48 dB

Mkrz 5.312 48 GHz
—3.664 dBEm

#Avy

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5310 88 GHz
#Res BW 1 MHz

Span 58 MHz

#/BH 3 MHz Sweep 1 ms (1001 pts)

Markear Trace
1R (&)
1a (1
2 (1

Typa
Freg
Frag
Freq

K Axis
£.2091 92 GHz
36.16 MHz
5.312 4A GHz

Anplituda
-7.34 dEm
12,88 dBm
-B.EE dEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.....................____.I
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1

PSD, Chain 1 LOW CH

- Agilent 20:22:51 Mar 23, 2818

L

Measure

APw8.8(9214183,46726, Mor Canl
Ref 48 dBm Atten 48 dBE

Mkr2 5.263 6 GHz
-1.781 dBEm

#Avg

Meas Off

Log

18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.270 @ GHz
#Res BW 1 MHz

#YBH 3 MHz

Span 198 MHz
Sweep 1 ms (1001 pts)

Markear Trace
1R (&)
1a (1
2 (1

Typa
Freg
Frag
Freq

K Axis
5.251 9 GHz

36.2 MH=z
5.263 6 GHz

Anplituda
-7.38 dEm
11.36 dBm
-1.78 dEm

Multi Carrier
Power

Power Stat
CCDF

More

1of 2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.....................____.I

PSD, Chain 1 HIGH CH

- Agilent 20:29:25 Mar 23, 2018

L

Measure

APw8.8(9214183,46726, Mor Canl
Ref 48 dBm Atten 46 dB

Mkrz 5382 6 GHz
-1.269 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvy

ACP

Center 5.318 @ GHz
#Res BH 1 MHz

#YBH 3 MHz

Span 198 MHz
Sweep 1 ms (10681 pts)

Trace
1R (1
1a (1
2 (1

Marker

_000000—0e—-—x

R Axis
5.291 E GH=z

36.7 MHz
5.382 B GH=z

Amplitude
-11.89 dBm
11.44 dEm
-1.27 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

[Copyright 2000-2011 Agilent Technologies ]
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.8.4. OUTPUT POWER AND PSD — PCB ANTENNAS
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.

ISED RSS-247 Issue 2 Section 6.2.2.1

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 +
10 log10B, dBm, whichever is less. Devices shall implement TPC in order to have the capability
to operate at least 3 dB below the maximum permitted e.i.r.p. of 30 mW.

Devices, other than devices installed in vehicles, shall comply with the following:

a) The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band;

b) The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W

TEST INFORMATION

Test Date: 2018-03-15 to 2018-03-30
Project: 12053557
Tested By: 11933/46722, 46726/46722, 46722

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS0

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 42.80 1.92 4.92 24.00 11.00
High 5310 43.10 1.92 4.92 24.00 11.00
| Duty Cycle CF (dB)| 2.52 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 15.18 15.05 18.13 24.00 -5.87
High 5310 14.01 13.86 16.95 24.00 -7.05
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 0.03 -1.70 4.78 11.00 -6.22
High 5310 -0.66 -1.27 4.57 11.00 -6.43
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS7

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 42.80 1.92 4.92 24.00 11.00
High 5310 43.10 1.92 4.92 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 15.09 14.97 18.04 24.00 -5.96
High 5310 11.05 10.80 13.94 24.00 -10.06

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

RESULTS (ISED CONDUCTED POWER AND PSD) MCSO0
Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit

(MHz) (MHz) (dBm) (dBm)

Low 5270 35.92 24.00 11.00
High 5310 35.92 24.00 11.00

| Duty Cycle CF (dB)] 2.52 [included in Calculations of Corr'd Power & PSD

Output Power Results

Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 15.18 15.05 18.13 24.00 -5.87
High 5310 14.01 13.86 16.95 24.00 -7.05
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 0.03 -1.70 4.78 11.00 -6.22
High 5310 -0.66 -1.27 4.57 11.00 -6.43
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED CONDUCTED POWER) MCS7

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5270 35.92 24.00 11.00
High 5310 35.92 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 15.09 14.97 18.04 24.00 -5.96
High 5310 11.05 10.80 13.94 24.00 -10.06

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED EIRP) MCS0

Bandwidth, Antenna Gain and Limits

Channel | Frequency Min Directional EIRP
99% BW Ant Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5270 35.92 1.92 30.00
High 5310 35.92 1.92 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 15.18 15.05 20.05 30.00 -9.95
High 5310 14.01 13.86 18.87 30.00 -11.13
RESULTS (ISED_EIRP) MCS7
Bandwidth, Antenna Gain and Limits
Channel | Frequency Min Directional EIRP
99% BW Ant Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5270 35.92 1.92 30.00
High 5310 35.92 1.92 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 15.09 14.97 19.96 30.00 -10.04
High 5310 11.05 10.80 15.86 30.00 -14.14
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 LOW CH
5 Agilent 93:45:53 Mar 15, 2018

L

Measure

APw8.8(9214183,11993, MOR / CON 1
Ref 48 dBm Atten 46 dB

Mkrz 5.263 95 GHz
8.830 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PRvg

ACP

Center 5.270 88 GHz
#Res BH 1 MHz #VBH 3 MHz

Span 56 MHz

Sweep 1 ms (1001 pts)

Marker Trace R Axis
1R (&) £.251 B4 GH=
1a (1 36.62 MHz
2 (&) £.263 95 GH=

=1

Amplituda
-7.21 dBm
12.21 dEm
H.83 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

[Copyright 2000-2011 Agilent Technologies ]

PSD, Chain 0 HIGH CH
5 Agilent 93:52:22 Mar 15, 2018

L

Measure

APw8.8(9214183,11993, MOR / CON 1
Ref 48 dBm Atten 46 dB

Mkrz 5.312 48 GHz
-0.664 dBm

#Avg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PRvg

ACP

Center 5310 88 GHz
#Res BH 1 MHz #VBH 3 MHz

Span 56 MHz

Sweep 1 ms (1001 pts)

Multi Carrier
Power

Marker Trace R Axis
1R (&) £.291 92 GH=
1a (1 36.16 MHz
2 (&) £.312 48 GH=

Amplituda
-7.34 dBm
12,88 dEm
-H.EE dBm

Power Stat
CCDF

More

1of 2

I:|
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1

PSD, Chain 1 LOW CH

# Agilent 28:22:51 Mar 23, 2015

L

Measure

APw8.8(9214183,46726, Mor Canl
Ref 48 dBm Atten 46 dB

Mkrz 5.263 6 GHz
-1.781 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PRvg

ACP

Center 5.270 8 GHz

#hes BH 1 MHz #YBH 3 MHz

Span 188 MHz

Sweep 1 ms (1001 pts)

Marker Trace R Axis
1R (&) 5.251 9 GH=z
1a (1 36.2 MHz
2 (&) 5.263 B GH=z

Amplituda
-7.38 dBm
11.36 dEm
-1.78 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.....................____]

PSD, Chain 1 HIGH CH

W Agilent 20:29:25 Mar 23, 2018

L

Measure

APvE.6(021418),46726, Mor Conl
Ref 48 dBm Atten 40 dB

Mkr2 5.382 6 GHz
-1.269 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5310 @ GHz

#hes BH 1 MHz #YBH 3 MHz

Span 108 MHz

Sweep 1 ms (1001 pts)

Marker Trace
1R (1
1a (4D
2 (1

Amplitude
-11.89 dEm
11.44 dBm
-1.27 dEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.9.802.11ac VHT80 MODE IN THE 5.3 GHz BAND
8.9.1. 26 dB BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST INFORMATION

Test Date: 2018-03-15, 2018-03-23
Project: 12053557
Tested By: 11993/46722, 46726/46722

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Mid 5290 84.60 103.20

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 MID CH
s Agilent 83:58:21 Mar 15, 2018

L

| Measure

Ref 28 dBm #Htten 38 dB

-1.546 dB

APvE.BCB21418),11993, MOR / CON 1 a Mkrl 846 MHz
Meas Off

#Peak
Log

18
dB/

Offst

Channel Power
‘ Occupied BH

H ACP

Multi Carrier
Power

Power Stat
CCDF

Center 5.299 @ GHz Span 200 MHz
#Res BH 1.6 MHz #\BH 5 MHz #3weep 100 ms (1001 pts)

More
1of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 MID CH
% Agilent 20:35:43 Mar 23, 2018 L [ Heasure |

APvE.8(B21418),46726, Mor Conl a Mkrl 183.2 MHz

Ref 20 dBm #Atten 30 dB B.274 dB Meas Off
#Peak

Channel Power

‘ Occupied BH

Multi Carrier

Power

Power Stat

CCDF

Center 5.290 @ GHz Span 208 MHz ‘ 1”‘;{3
#Res BH 1.6 MHz #YBH 5 MHz #3weep 100 ms (1001 pts)
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST INFORMATION
Test Date: 2018-04-27
Project: 12053557
Tested By: 40882

RESULTS
Channel|Frequency| 99% BW [99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Mid 5290 75.2593 | 75.3702

99% BANDWIDTH, Chain 0

99% BANDWIDTH,

Chain 0 MID CH

# Agilent 13:13:16 Apr 27, 2615

L

Measure

Ch Freq
Occupied Bandwidth

0.29 GHz

Trig Free

|Huerages: 1

Meas Off

Ref 30 dBm #Atten

APw8.2(932118),40882, MOR-Caonz

48 dB

#Samp

Log

Channel Power

Occupied BH

19

dB/

Offst

11.2
dB

Center 5.290 8@ GHz
#Res BH 1.3 MHz

Span 168 MHz
Sweep 1066 ms (1008 pts)

+YEH 4 MHz

ACP

Multi Carrier

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
75.2593 MHz

Occ BH % Pwr

-923.426 Hz
51.420 MHz*

99.00 %

® dB -26.00 4B

Power Stat
CCDF
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH
% Agilent 13:14:19 Apr 27, 2019 L [ Heasure |
]

Ch Freq 5.29 GHz Trig Free Meas Off
Occupied Bandwidth [Auverages: 1 | |

| Channel Power

APvE.2(632118),48582, MOR-Con2
Ref 28 dBm #Atten 48 dB

#Samp Occupied BH
Log
10

dB/
Offst ' ) ACP

11.2 ’

dB

Multi Carrier

Center 5.290 B0 GHz Span 168 MHz Power
#Res BH 1.5 MHz #\BH 4 MHz Sweep 1.066 ms (1080 pts)
Power Stat

Occupied Bandwidth Occ BH % Pwr  99.00 ¥ CCDF
75.3702 MHz % dB  -26.00 <B

Transmit Freq Error  -215.010 kHz
% dB Bandwidth 95.196 MHz*

Note: Date incorrect, should be Apr 27, 2018.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.9.3. OUTPUT POWER AND PSD — EXTERNAL ANTENNAS
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.

ISED RSS-247 Issue 2 Section 6.2.2.1

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 +
10 log10B, dBm, whichever is less. Devices shall implement TPC in order to have the capability
to operate at least 3 dB below the maximum permitted e.i.r.p. of 30 mW.

Devices, other than devices installed in vehicles, shall comply with the following:

a) The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band;

b) The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W.

TEST INFORMATION

Test Date: 2018-03-15, 2018-03-30
Project: 12053557

Tested By: 11993/46722, 46726/46722

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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DATE: 2018-06-06
IC: 3232A-424821

REPORT NO: R12053557-E13
FCC ID: A94424821

RESULTS (FCC) MCSO0
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 84.60 2.16 5.17 24.00 11.00
Duty Cycle CF (dB)| 3.62 [Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 11.84 11.66 14.76 24.00 -9.24
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 -7.27 -4.79 0.77 11.00 -10.23
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REPORT NO: R12053557-E13

DATE: 2018-06-06
IC: 3232A-424821

FCC ID: A94424821

RESULTS (FCC) MCS9

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 84.60 2.16 5.17 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 12.07 11.85 14.97 24.00 -9.03

Page 208 of 822

Note: PSD from 802.11ac VHT80 MCSO0 was used to represent 802.11ac VHT80 MCS9. The MCSO0 data
was taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13

DATE: 2018-06-06
IC: 3232A-424821

FCC ID: A94424821

RESULTS (ISED CONDUCTED POWER AND PSD) MCS0

Bandwidth and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Mid 5290 75.26 24.00 11.00
Duty Cycle CF (dB)l 3.62 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 11.84 11.66 14.76 24.00 9.24
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 -7.27 -4.79 0.77 11.00 -10.23
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REPORT NO: R12053557-E13

DATE: 2018-06-06
IC: 3232A-424821

FCC ID: A94424821

RESULTS (ISED CONDUCTED POWER) MCS9

Bandwidth and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Mid 5290 75.26 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 12.07 11.85 14.97 24.00 -9.03

Page 210 of 822

Note: PSD from 802.11ac VHT80 MCSO0 was used to represent 802.11ac VHT80 MCS9. The MCSO0 data
was taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED EIRP) MCS0

Bandwidth, Antenna Gain and Limits

Channel | Frequency Min Directional EIRP
99% BW Ant Gain Limit
(MHz) (MHz) (dBi) (dBm)
Mid 5290 75.26 2.16 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 11.84 11.66 16.92 30.00 -13.08
RESULTS (ISED_EIRP) MCS9
Bandwidth, Antenna Gain and Limits
Channel | Frequency Min Directional EIRP
99% BW Ant Gain Limit
(MHz) (MHz) (dBi) (dBm)
Mid 5290 75.26 2.16 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 12.07 11.85 17.13 30.00 -12.87
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 MID CH
1 Agilent 83:59:29 Mar 15, 2018 L | Measure

APvE.ACB214183,11993, MOR / CON 1 Mkr2 5.383 6 GHz

Ref 48 dBm Atten 48 dB -7.272 dBm Meas Off
#Avg
Log
18
B/ Channel Power

Offst
11.2

pie ; RO TN T B Occupied BN

i ACP
#PAvg |

Center 5.299 @ GHz Span 188 MHz . .
WRes BH 1 MHz WUBH 3 k2 Sweep 1 ms (1001 prs) || T c;;;}:?
Markar Trace Type ¥ Axiz Amplitude

1R (1 Freg E.251 & GHz -15.98 dBn
1o (&5 Frag 7B.7 MHz 2.88 dBn Power Stat
2 (1 Freg E.363 & GHz -7.27 dBm CCDF

More
1 of 2

PSD, Chain 1

PSD, Chain 1 MID CH
s Agilent 20:37:52 Mar 23, 2018 L

APvE.A(621418),46726, Mar Conl Mkr2 5.273 @ GHz

Ref 4@ dBm Atten 46 4B -4.791 dBm Meas Off
#Avg
Log
18
B/ Channel Power

Offst
11.2

de ' Occupied BW

#PAvy

Center 5.290 @ GHz Span 208 MH=z
#Res BH 1 MHz #YBH 3 MHz Sweep 1 ms (1001 pts)
Marker Trace Type ® Axiz Amplitude
1R 1 Freg £.251 7 GH=z -11.97 dBm

1a ¢ Freg 76.6 MHz 11.63 dBn Power Stat
2 & Freg 5.273 @ GHz -4.79 dBn

| ACP

Multi Carrier
Power
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.9.4. OUTPUT POWER AND PSD — PCB ANTENNAS
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.

ISED RSS-247 Issue 2 Section 6.2.2.1

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 +
10 log10B, dBm, whichever is less. Devices shall implement TPC in order to have the capability
to operate at least 3 dB below the maximum permitted e.i.r.p. of 30 mW.

Devices, other than devices installed in vehicles, shall comply with the following:

a) The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band;

b) The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W.

TEST INFORMATION

Test Date: 2018-03-15, 2018-03-30
Project: 12053557
Tested By: 11993/46722, 46726/46722

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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DATE: 2018-06-06
IC: 3232A-424821

REPORT NO: R12053557-E13
FCC ID: A94424821

RESULTS (FCC) MCSO0
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 84.60 1.92 4.92 24.00 11.00
Duty Cycle CF (dB)| 3.62 [Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 11.84 11.66 14.76 24.00 -9.24
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 -7.27 -4.79 0.77 11.00 -10.23
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REPORT NO: R12053557-E13

DATE: 2018-06-06
IC: 3232A-424821

FCC ID: A94424821

RESULTS (FCC) MCS9

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 84.60 1.92 4.92 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 11.01 10.82 13.93 24.00 -10.07

Page 215 of 822

Note: PSD from 802.11ac VHT80 MCSO0 was used to represent 802.11ac VHT80 MCS9. The MCSO0 data
was taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13

DATE: 2018-06-06
IC: 3232A-424821

FCC ID: A94424821

RESULTS (ISED CONDUCTED POWER AND PSD) MCS0

Bandwidth and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Mid 5290 75.26 24.00 11.00
Duty Cycle CF (dB)l 3.62 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 11.84 11.66 14.76 24.00 9.24
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 -7.27 -4.79 0.77 11.00 -10.23
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REPORT NO: R12053557-E13

DATE: 2018-06-06
IC: 3232A-424821

FCC ID: A94424821

RESULTS (ISED CONDUCTED POWER) MCS9

Bandwidth and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Mid 5290 75.26 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 11.01 10.82 13.93 24.00 -10.07

Page 217 of 822

Note: PSD from 802.11ac VHT80 MCSO0 was used to represent 802.11ac VHT80 MCS9. The MCSO0 data
was taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED EIRP) MCS0

Bandwidth, Antenna Gain and Limits

Channel | Frequency Min Directional EIRP
99% BW Ant Gain Limit
(MHz) (MHz) (dBi) (dBm)
Mid 5290 75.26 1.92 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 11.84 11.66 16.68 30.00 -13.32
RESULTS (ISED_EIRP) MCS9
Bandwidth, Antenna Gain and Limits
Channel | Frequency Min Directional EIRP
99% BW Ant Gain Limit
(MHz) (MHz) (dBi) (dBm)
Mid 5290 75.26 1.92 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 11.01 10.82 15.85 30.00 -14.15
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 MID CH
1 Agilent 83:59:29 Mar 15, 2018 L | Measure

APvE.ACB214183,11993, MOR / CON 1 Mkr2 5.383 6 GHz

Ref 48 dBm Atten 48 dB -7.272 dBm Meas Off
#Avg
Log
18
B/ Channel Power

Offst
11.2

pie ; RO TN T B Occupied BN

i ACP
#PAvg |

Center 5.299 @ GHz Span 188 MHz . .
WRes BH 1 MHz WUBH 3 k2 Sweep 1 ms (1001 prs) || T c;;;}:?
Markar Trace Type ¥ Axiz Amplitude

1R (1 Freg E.251 & GHz -15.98 dBn
1o (&5 Frag 7B.7 MHz 2.88 dBn Power Stat
2 (1 Freg E.363 & GHz -7.27 dBm CCDF

More
1 of 2

PSD, Chain 1

PSD, Chain 1 MID CH
s Agilent 20:37:52 Mar 23, 2018 L

APvE.A(621418),46726, Mar Conl Mkr2 5.273 @ GHz

Ref 4@ dBm Atten 46 4B -4.791 dBm Meas Off
#Avg
Log
18
B/ Channel Power

Offst
11.2

de ' Occupied BW

#PAvy

Center 5.290 @ GHz Span 208 MH=z
#Res BH 1 MHz #YBH 3 MHz Sweep 1 ms (1001 pts)
Marker Trace Type ® Axiz Amplitude
1R 1 Freg £.251 7 GH=z -11.97 dBm

1a ¢ Freg 76.6 MHz 11.63 dBn Power Stat
2 & Freg 5.273 @ GHz -4.79 dBn

| ACP

Multi Carrier
Power
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.10. 802.11a MODE IN THE 5.6 GHz BAND

8.10.1.26 dB BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST INFORMATION

Test Date: 2018-03-15, 2018-03-23
Project: 12053557
Tested By: 11993/46722, 46726/46722

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)

Low 5500 21.45 25.55
Mid 5580 22.15 24.35
High 5700 23.65 24.30

144 5720 24.85 26.20

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH

W Agilent 84:11:23 Mar 15, 2618

L | Measure

APvE.8(021418),11993, MOR / CON 1
Ref 28 dBm #Atten 30 dB

#Peak
Log

a Mkrl 21.45 MHz
-0.717 dB Meas Off

19
dB/

Channel Power

Offst

‘ Occupied BH

‘ ACP

™ Multi Carrier
Power

Power Stat
CCDF

Center 5.500 @8 GHz
#Res BW 390 kHz #\BH 1.2 MHz

Span 50 Wz ‘ flore
#3weep 100 ms (1001 pts)
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REPORT NO: R12053557-E13
FCC ID: A94424821

BANDWIDTH Chain 0 MID CH
5 Agilent 94:19:42 Mar 15, 2018

L

| Measure

Ref 28 dBm

APvE.8(8214183,11993, MOR / CON 1
#Atten 38 dB

a Mkrl 22.15 MHz
1.769 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 5.580 @8 GHz
#Res BW 390 kHz

#YBH 1.2 MHz

Span 58 MHz
#3weep 100 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF
More
1of 2

BANDWIDTH Chain 0 HIGH CH

# Agilent 84:26:16 Mar 15, 2018

L

[ Measure

Ref 28 dBm

APvE.A(B214183,11993, MOR / CON 1
#Atten 30 4B

a Mkrl 23.65 MHz

9.293 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
2

ACP

Ml 52
53 FS

AA
£0f

FTun

Swp

Center 5.700 08 GHz
#Res BH 390 kHz

#YBW 1.2 MHz

Span 58 MHz
#Sneep 108 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

BANDWIDTH Chain 0 STRADDLE CH 144
s Agilent 19:16:52 Mar 15, 2018 L

Measure

Ref 28 dBm

APvE.A(B214183,11993, MOR / COML
#Atten 30 dB

a Mkrl 24.85 MHz
8.147 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 5,720 @6 GHz
#Res BH 390 kHz

Span 58 MHz

#\BH 1.2 MHz #Sneep 108 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF
More
1of 2

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
5 Agilent 20:41:17 Mar 23, 2018 L

| Measure

Ref 28 dBm

APvE.8(B21418),46726, Mor Conl
#Atten 38 dB

a Mkrl 25.55 MHz
1.692 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 5.500 @8 GHz
#Res BW 390 kHz

Span 58 MHz

#\BH 1.2 MHz #3weep 100 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of?2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

BANDWIDTH Chain 1 MID CH
5 Agilent 20:45:41 Mar 23, 2018

L

| Measure

APvE.0(621418),46726, Mor Canl
Ref 28 dBm #Atten 30 dB

a Mkrl 2435 MHz
-8.617 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 5.580 @8 GHz

#Res BH 398 kHz #YBH 1.2 MHz

Span 58 MHz
#3weep 100 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF
More
1of 2

BANDWIDTH Chain 1 HIGH CH
50 Agilent 26:49:02 Mar 23, 2818

L

[ Measure

APw8.00921418),46726, Mor Canl
Ref 28 dBm #Htten 30 dB

a Mkrl 24.38 MHz

-0.162 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
2

ACP

Ml 52
53 FS

AA
£0f

FTun

Swp

Center 5.700 08 GHz

+Res BH 398 kHz #YBW 1.2 MHz

Span 58 MHz
#Sneep 108 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

BANDWIDTH Chain 1 STRADDLE CH 144
s Agilent 21:52:08 Mar 16, 2018 L

APvE.A(B21418),11993, Mar / Canl & Mkrl 26.20 MHZ‘
Ref 2@ dBm #Atten 30 dB -1.295 dB Meas Off
#Peak
Log
14

Channel Power
‘ Occupied BH

| ACP

Multi Carrier
Power

Power Stat

CCDF

Center 5.728 08 GHz Span 58 MHz ‘ 1”‘0’{3
#Res BH 390 kHz WEBH 1.2 Mz *Sweep 100 ms (1081 pts)
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.10.2.99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST INFORMATION

Test Date: 2018-03-15, 2018-03-23
Project: 12053557
Tested By: 11993/46722, 46726/46722

RESULTS

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5500 16.2899 | 16.4428
Mid 5580 16.3618 | 16.4110
High 5700 16.3958 | 16.4730
144 5720 16.4609 | 16.5196

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
5t Agilent 17:44:48 Mar 15, 2018

L

Ch Freq 5.5 GHz

Occupied Bandwidth |Huerages:1

| Avg Number
Trig Free 1
| | On Off

APvE.B(621418),11993, MOR / CONL
Ref 38 dBm #Atten 46 dB

#Peak

Avg Mode

% Repeat
Max Hold

On Dff

Center 5.500 @8 GHz

Span 48 MHz

#hes BH 278 kHz #WBH 820 kHz  Sweep 1.866 ms (1008 pts)

Occ BH # Pwr
99,00 %

0B Span
40.0000060 MHz

16.2893 MHz

Transmit Freq Error  -22.591 kHz
% ¢B Bandwidth 20.878 MHz

Occupied Bandwidth Occ BH % Pwr  99.86 ¥

®x dB -26.00 dB

Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 0 MID CH

W Agilent 17:46:45 Mar 15, 2618

| Meas Setup

Ch Freq 5.58 GHz

Occupied Bandwidth

[Averages: 1

L
Trig Free
|

| Avg Number
1
On OFf

APvE.B(021418),11993, MOR / CONL
Ref 38 dBm #Atten 46 dB

| Avg Mode
Exp Repeat

#Peak

Max Hold
On Off

Occ BH % Pwr
99,60 %

0BH Span

Center 5.580 08 GHz

#Res BH 308 kHz #YBH 918 kHz

Span 48 MHz

Sweep 1.066 ms (1086 pts)

49.0000060 MHz

Occupied Bandwidth
16.3618 MHz

Transmit Freq Error  -58.566 kHz
% dB Bandwidth 21.494 MHz

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

X dB
-26.08 dB

Optimize
Ref Level

99% BANDWIDTH, Chain 0 HIGH CH

w Agilent 17:48:27 Mar 15, 2018

L

| Meas Setup

Il Avg Number
1

Ch Freq 5.7 GHz

Trig Free

Occupied Bandwidth

|Huerages: 1

Off

Avg Mode

APw8.0(921418),11993, MOR / CONL
Ref 38 dBm #Htten 40 dB

Repeat

#Peak

Max Hold

n OFf

Occ BW Z Pwr

99.00 %

|
—

0BW Span

Center 5.708 86 GHz

thes BH 208 kHz #WBH 6208 kHz

Span 46 MHz

Sweep 1.066 ms (1088 pts)

49.0000000 MHz

Occupied Bandwidth
16.3958 MHz

Transmit Freq Error
% dB Bandwuidth

-39.683 kHz
22.227 MHz

Occ BH % Puwr
x dB

99.00 %
-26.98 dB

Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 0 STRADDLE CH 144
s Agilent 19:09:54 Mar 15, 2018

L Meas Setup

Ch Freq
Occupied Bandwidth

9.72 GHz

| Avg Number
Trig Free 1
[Averages: 1 | | On Off

AP8.80821418),11993, MOR / CONL
Ref 38 dBm #Htten 46 dB

#Peak

Avg Mode
Repeat

Max Hold
Off

Center 5.720 @8 GHz
#Res BW 300 kHz

#WBH 918 kHz

Span 48 MHz

Sweep 1.066 ms (1088 pts)

Occ BH # Pwr
99.00 ¥

0BW Span
400000000 MHz

Occupied Bandwidth
16.4609 MHz

Transmit Freq Error  3.141 kHz
% dB Bandwidth 22,485 MHz

Occ BH % Pwr
x dB

99.00 ¥
-26.98 dB

xdB
-26.88 dB

Optimize
Ref Level

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilent 20:48:40 Mar 23, 2018

L

Ch Freq
Occupied Bandwidth

5.5 GHz

Trig Free

|Huerages: 1

APvE.B(B21418),46726, Mor Conl
Ref 38 dBm #Atten 46 dB

#Samp

Log

18

| Meas Setup

Avg Number
1
On DFf
Avg Mode

Exp Repeat

Max Hold
On Off

dB/

Offst

11.2
dB

Center 5.500 @8 GHz
#Res BH 270 kHz

#YBH 320 kHz

Span 48 MHz
Sweep 1.665 ms (1086 pts)

Occ BH % Pwr
99,00 7

0B Span
40.0000060 MHz

Occupied Bandwidth
16.4428 MHz

Transmit Freq Error
% dB Bandwidth

-46.687 kHz
22.287 MHz*

Occ BH % Pur
x dB

99,60 %
-26.00 dB

xdB
-26.08 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1 MID CH

W Agilent 20:45:02 Mar 23, 2018

L | Meas Setup

| Avg Number

Ch Freq 5.58 GHz

Occupied Bandwidth

Trig Free

[Averages: 1

1
On DFf

Avg Mode
Repeat

APvE.0(021418),46726, Mor Conl
Ref 38 dBm #Atten 46 dB

Esp

#Samp

Max Hold

Log

on 0ff

18

dB/

Occ BH % Pwr

Offst

99.90 %

11.2

dB

0BH Span

Center 5.580 08 GHz
#Res BH 240 kHz

#YBH 750 kHz

Sweep 2131 ms (1086 pts)

Occupied Bandwidth
16.4110 MHz

Transmit Freq Error  -G8.624 kHz
% dB Bandwidth 21.661 MHz*

Occ BH % Pwr
% dB

N X dB
99.08 % -26.08 dB

-26.00 dB

Optimize
Ref Level

99% BANDWIDTH, Chain 1 HIGH CH

w Agilent 28:48:27 Mar 23, 2018

L | Meas Setup

Il Avg Number
1

Ch Freq 5.7 GHz

Occupied Bandwidth

Trig Free

|Huerages: 1

| [ | L Off

Avg Mode

APw8.0(821418),46726, Mor Canl
Ref 38 dBm #Htten 40 dB

Repeat

#Samp

Max Hold

n OFf

Log
18

dB/

Occ BW Z Pwr

Offst |

—

99.00 %

11.2

dB

0BW Span

Center 5.708 86 GHz
#Res BH 300 kHz

#WBH 918 kHz

Sweep 1.399 ms (1000 pts)

Occupied Bandwidth
16.4730 MHz

Transmit Freq Error  -13.663 kHz
% dB Bandwidth 22.472 MHz*

Occ BH % Puwr
x dB

99.00 %
-26.98 dB

Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1 STRADDLE CH 144

W@ Agilent 21:50:19 Mar 1

6, 2818

L

Meas Setup

Ch Freq
Occupied Bandwidth

9.72 GHz

Trig Free

|Huerages: 1

Ref 38 dBm #Atten

APw8.0(921418),11993, Mor / Conl

49 dB

#Peak

on

n

Avg Number
1
0ff
Avg Mode
Repeat

Max Hold
Off

E

Center 5.720 @8 GHz
#Res BW 330 kHz

#yBH 1 MHz

Span 48 MHz

Sweep 1.066 ms (1088 pts)

Occ BH # Pwr

49.0000000 MHz

99.00 %

0B Span

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
16.5196 MHz

Occ BH % Pwr
x dB

—-28.147 kHz
23.840 MHz

99.00 ¥
-26.98 dB

xdB
-26.88 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.10.3. OUTPUT POWER AND PSD - EXTERNAL ANTENNAS
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.

RSS-247 ISSUE 2 SECTION 6.2.3.1

The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.
The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz.

TEST INFORMATION

Test Date: 2018-03-15 to 2018-03-30
Project: 12053557
Tested By: 11993/46722, 46726/46722, 46722

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) 6 Mbps

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 21.45 2.16 5.17 24.00 11.00
Mid 5580 22.15 2.16 5.17 24.00 11.00
High 5700 23.65 2.16 5.17 24.00 11.00
| Duty Cycle CF (dB)| 3.41 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.60 13.97 16.80 24.00 -7.20
Mid 5580 13.51 13.78 16.66 24.00 -7.34
High 5700 13.27 14.12 16.73 24.00 -7.27
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 1.47 0.61 7.48 11.00 -3.52
Mid 5580 1.41 1.00 7.63 11.00 -3.37
High 5700 0.68 0.81 717 11.00 -3.83
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) 54 Mbps
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 21.45 2.16 5.17 24.00 11.00
Mid 5580 22.15 2.16 5.17 24.00 11.00
High 5700 23.65 2.16 5.17 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 14.01 14.29 17.16 24.00 -6.84
Mid 5580 13.83 14.17 17.01 24.00 -6.99
High 5700 13.61 14.43 17.05 24.00 -6.95

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54Mbps. The 6Mbps data was taken at
the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13

FCC ID:

A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED Conducted Power and PSD) 6 Mbps

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5500 16.29 23.12 11.00
Mid 5580 16.36 23.14 11.00
High 5700 16.40 23.15 11.00
| Duty Cycle CF (dB)| 3.41 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.60 13.97 16.80 23.12 -6.32
Mid 5580 13.51 13.78 16.66 23.14 -6.48
High 5700 13.27 14.12 16.73 23.15 -6.42
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 1.47 0.61 7.48 11.00 -3.52
Mid 5580 1.41 0.995 7.63 11.00 -3.37
High 5700 0.68 0.81 717 11.00 -3.83
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED Conducted Power) 54 Mbps

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5500 16.29 23.12 11.00
Mid 5580 16.36 23.14 11.00
High 5700 16.40 23.15 11.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 14.01 14.29 17.16 23.12 -5.96
Mid 5580 13.83 14.17 17.01 23.14 -6.12
High 5700 13.61 14.43 17.05 23.15 -6.10

Note: PSD from 802.11ac 6Mbps was used to represent 802.11a 54Mbps. The 6Mbps data was taken at
the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821

IC: 3232A-424821

RESULTS (ISED _EIRP) 6 Mbps

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5500 16.29 2.16 29.12
Mid 5580 16.36 2.16 29.14
High 5700 16.40 2.16 29.15
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.60 13.97 18.96 29.12 -10.16
Mid 5580 13.51 13.78 18.82 29.14 -10.32
High 5700 13.27 14.12 18.89 29.15 -10.26
RESULTS (ISED_EIRP) 54 Mbps
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5500 16.29 2.16 29.12
Mid 5580 16.36 2.16 29.14
High 5700 16.40 2.16 29.15
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 14.01 14.29 19.32 29.12 -9.80
Mid 5580 13.83 14.17 19.17 29.14 -9.96
High 5700 13.61 14.43 19.21 29.15 -9.94
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 LOW CH
5 Agilent 84:13:58 Mar 15, 2018

L

Measure

AP8.0(021418),11993, MOR / CON 1
Ref 48 dBm Atten 40 dB

Mkrz 5.501 95 GHz
1.471 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

" ACP

Center 5.500 08 GHz

#fies BH 1 MHz #YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

X Auiz
E.491 71 GHz
16.58 MHz
E.5H1 95 GHz

Marker Trace
1R (6 D]
la 1y

2 1

Type
Fraeg
Freg
Fraeg

Amplitude
-5.99 dBn
11.15 dEm
1.47 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 0 MID CH (FCC)
s Agilent 04:21:44 Mar 15, 2018

L

Measure

AP8.0(021418),11993, MOR / CON 1
Ref 48 dBm Atten 40 dB

Mkrz 5.578 75 GHz
1.414 dBm

#Avg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

" ACP

Center 5.580 @8 GHz

#fies BH 1 MHz #YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

X Auiz
B.571 81 GHz
16.38 MHz
B.578 75 GHz

Marker Trace
1R (6 D]
la 1y
2 1

Amplitude
-5.92 dBn
18.56 dEn
1.41 dBm

Multi Carrier
Power

Power Stat
CCDF
More
1of 2
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 HIGH CH

- Agilent 84:27:42

Mar 15, 2618

L

Measure

APw8.0(821418),119%
Ref 48 dBm

3, MOR / CON 1
Atten 40 oB

Mkrz 5.701 48 GHz
8.676 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.700 08 GHz
#Res BH 1 MHz

#YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Marker Trace
1R (6 D]
la 1y

2 1

X Auiz
E.691 74 GHz
16.52 MHz
E.7H1 48 GHz

Amplitude
-6.43 dBn
9.88 dBn
A.68 dBn

Multi Carrier
Power

Power Stat
CCDF
More
1of 2

PSD, Chain 1

PSD, Chain 1 LOW CH

W Agilent 20:43:58

Mar 23, 2018

L

| Measure

Ref 48 dBm

APvE.0(621418),46726, Mor Canl

Atten 48 dB

Mkr2 5.562 75 GHz
8.618 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB
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#PAvg

-

‘ ACP

Center 5.500 08 GHz
#Res BH 1 MHz

#YEBH 3 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R 1
la 1

2 1

B Axis
E.491 78 GHz
16.44 MHz
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Amplituda
-E.11 dBm
18.43 dBn
B.61 dBm

Multi Carrier
Power
Power Stat
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More

1of 2
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 MID CH (FCC)

- Agilent 20:46:50

Mar 23, 2618

L

Measure

APw8.0(821418),4672
Ref 48 dBm

6, Mor Conl
Atten 40 oB

Mkrz 5.582 15 GHz
9.995 dBm

#Avg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.580 08 GHz
#Res BH 1 MHz

#YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Marker Trace
1R (6 D]
la 1y

2 1

X Auiz
B.571 79 GHz
1E6.41 MHz
B.582 15 GHz

Amplitude
-6.36 dBm
18.25 dBn
1.68 dBn

Multi Carrier
Power

Power Stat
CCDF
More
1of 2

PSD, Chain 1 HIGH CH

- Agilent 20:56:22

Mar 23, 2018

L

| Measure

Ref 48 dBm

APw8.0(921418),46726, Mor Canl

Atten 48 oB

Mkrz 5.703 45 GHz
9.814 dBm

#Avg

Meas Off

Log

18
dB/

Offst

11.2
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Channel Power
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” :

Center 5.708 86 GHz
#Res BH 1 MHz

#WBH 3 MHz
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Sweep 1 ms (1861 pts)

Marker Trace
1R [&}]
la 1
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E.783 45 GHz
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-5.28 dBn
16.63 dBn
8.81 dBm
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More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 144 RESULTS (FCC) 6 Mbps

UNII-2C BAND

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)
144 5720 24.85 2.16 5.17 24.00 11.00
| Duty Cycle CF (dB)| 3.41 [Included in Calculations of Corr'd PSD |
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.67 12.28 15.49 24.00 -8.51
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 0.16 0.99 7.01 11.00 -3.99
Page 239 of 822
UL LLC FORM NO: 03-EM-F00858

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

TEL: (919) 549-1400



REPORT NO: R12053557-E13

DATE: 2018-06-06
IC: 3232A-424821

FCC ID: A94424821

STRADDLE CHANNEL 144 RESULTS (FCC) 54 Mbps
UNII-2C BAND
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)
144 5720 24.85 2.16 5.17 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 13.52 12.56 16.08 24.00 -7.92

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54Mbps. The 6Mbps data was taken at
the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 144 RESULTS (ISED Conducted Power and PSD) 6 Mbps

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
144 5720 16.46 23.16 11.00
| Duty Cycle CF (dB)l 3.41 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.67 12.28 15.49 23.16 -7.67
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 0.16 0.99 7.01 11.00 -3.99
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 144 RESULTS (ISED Conducted Power) 54 Mbps

UNII-2C BAND
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
144 5720 16.46 23.16 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 13.52 12.56 16.08 23.16 -7.09

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54Mbps. The 6Mbps data was taken at

the same or higher power setting and is therefore worst-case.

STRADDLE CHANNEL 144 RESULTS (ISED EIRP) 6 Mbps

UNII-2C BAND
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
144 5720 16.46 2.16 29.16
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.67 12.28 17.65 29.16 -11.51
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 144 RESULTS (ISED EIRP) 54 Mbps

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
144 5720 16.46 2.16 29.16
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 13.52 12.56 18.24 29.16 -10.93
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 CH 144 UNII
s Agilent 19:14:38 Mar 15, 2018

L

| Measure

APv8.00921418),11993, MOR / CONL
Ref 48 dBm Atten 40 dB

Mkrz 5.722 25 GHz
8.156 dBm

#Avg

Meas Off

Log
18

dB/
Offst

Channel Power

11.2
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#PAvg
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Center 5.720 @8 GHz

#Res BH 1 MHz #WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

X Auiz
B.711 77 GHz
13.23 MHz
B.722 25 BHz

Marker Trace
1R 1)
la 1
2 (1
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-5.61 dBn
9.35 dBm
A.16 dBm

Multi Carrier
Power

Power Stat
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More
1of 2

PSD, Chain 1 CH 144 UNII
s Agilent 21:55:43 Mar 16, 2018

L

| Measure

APw8.0(921418),11993, Mor / Canl
Ref 48 dBm Atten 40 dB

Mkrz 5.719 85 GHz
9.983 dBm
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Meas Off

Log
18

dB/

Offst

Channel Power

11.2
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Center 5.720 @8 GHz
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Sweep 1 ms (1861 pts)

X Auiz
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

UNII-3 BAND (FCC and ISED) 6 Mbps

Antenna Gain and Limit

Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
144 5720 2.16 5.17 30.00 30.00
| Duty Cycle CF (dB)| 3.41 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.67 12.28 15.49 30.00 -14.51
PSD Results
Channel | Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 -3.94 -3.99 2.45 30.00 -27.55
UNII-3 BAND (FCC and ISED) 54 Mbps
Antenna Gain and Limit
Channel| Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
144 5720 2.16 5.17 30.00 30.00
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 13.52 12.56 16.08 30.00 -13.92

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54Mbps. The 6Mbps data was taken at

the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 CH 144 UNII-3
s Agilent 19:15:35 Mar 15, 2018

L

| Measure

APvE.0(621418),11993, MOR / CONL
Ref 48 dBm Atten 48 dB

Mkr2 5.725 18 GHz
-3.942 dBm

#Avg
Log

18
dB/

Offst

Meas Off

Channel Power
‘ Occupied BH

‘ ACP

Center 5.720 @8 GHz

#Res BH 518 kHz #YBH 1.5 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1 CH 144 UNII-3
s Agilent 21:56:35 Mar 16, 2018

L

[ Measure

APvE.8(621418),11993, Hor / Conl
Ref 48 dBm Atten 48 B

Mkr2 5.725 35 GHz
-3.992 dBm

#Avg
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.720 @8 GHz

#Res BH 518 kHz #YBH 1.5 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Power Stat
’ CCDF

Multi Carrier
Power

More
1of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.10.4. OUTPUT POWER AND PSD - PCB ANTENNAS
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.

RSS-247 ISSUE 2 SECTION 6.2.3.1

The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.
The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz.

TEST INFORMATION

Test Date: 2018-03-15 to 2018-03-30
Project: 12053557
Tested By: 11993/46722, 46726/46722, 46722

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) 6 Mbps

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 21.45 1.92 4.92 24.00 11.00
Mid 5580 22.15 1.92 4.92 24.00 11.00
High 5700 23.65 1.92 4.92 24.00 11.00
| Duty Cycle CF (dB)| 3.41 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.60 13.97 16.80 24.00 -7.20
Mid 5580 13.51 13.78 16.66 24.00 -7.34
High 5700 13.27 14.12 16.73 24.00 -7.27
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 1.47 0.61 7.48 11.00 -3.52
Mid 5580 1.41 1.00 7.63 11.00 -3.37
High 5700 0.68 0.81 717 11.00 -3.83
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) 54 Mbps
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 21.45 1.92 4.92 24.00 11.00
Mid 5580 22.15 1.92 4.92 24.00 11.00
High 5700 23.65 1.92 4.92 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 14.01 14.29 17.16 24.00 -6.84
Mid 5580 13.83 14.17 17.01 24.00 -6.99
High 5700 13.61 14.43 17.05 24.00 -6.95

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54Mbps. The 6Mbps data was taken at
the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13

FCC ID:

A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED Conducted Power and PSD) 6 Mbps

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5500 16.29 23.12 11.00
Mid 5580 16.36 23.14 11.00
High 5700 16.40 23.15 11.00
| Duty Cycle CF (dB)| 3.41 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.60 13.97 16.80 23.12 -6.32
Mid 5580 13.51 13.78 16.66 23.14 -6.48
High 5700 13.27 14.12 16.73 23.15 -6.42
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 1.47 0.61 7.48 11.00 -3.52
Mid 5580 1.41 0.995 7.63 11.00 -3.37
High 5700 0.68 0.81 717 11.00 -3.83
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

RESULTS (ISED Conducted Power) 54 Mbps

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit

(MHz) (MHz) (dBm) (dBm)

Low 5500 16.29 23.12 11.00
Mid 5580 16.36 23.14 11.00
High 5700 16.40 23.15 11.00

Output Power Results

Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 14.01 14.29 17.16 23.12 -5.96
Mid 5580 13.83 14.17 17.01 23.14 -6.12
High 5700 13.61 14.43 17.05 23.15 -6.10

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54Mbps. The 6Mbps data was taken at
the same or higher power setting and is therefore worst-case.

RESULTS (ISED EIRP) 6 Mbps

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5500 16.29 1.92 29.12
Mid 5580 16.36 1.92 29.14
High 5700 16.40 1.92 29.15
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.60 13.97 18.72 29.12 -10.40
Mid 5580 13.51 13.78 18.58 29.14 -10.56
High 5700 13.27 14.12 18.65 29.15 -10.50
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED EIRP) 54 Mbps

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5500 16.29 1.92 29.12
Mid 5580 16.36 1.92 29.14
High 5700 16.40 1.92 29.15
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 14.01 14.29 19.08 29.12 -10.04
Mid 5580 13.83 14.17 18.93 29.14 -10.20
High 5700 13.61 14.43 18.97 29.15 -10.18
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 LOW CH
5 Agilent 84:13:58 Mar 15, 2018

L

Measure

AP8.0(021418),11993, MOR / CON 1
Ref 48 dBm Atten 40 dB

Mkrz 5.501 95 GHz
1.471 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

" ACP

Center 5.500 08 GHz

#fies BH 1 MHz #YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

X Auiz
E.491 71 GHz
16.58 MHz
E.5H1 95 GHz

Marker Trace
1R (6 D]
la 1y

2 1

Type
Fraeg
Freg
Fraeg

Amplitude
-5.99 dBn
11.15 dEm
1.47 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 0 MID CH (FCC)
s Agilent 04:21:44 Mar 15, 2018

L

Measure

AP8.0(021418),11993, MOR / CON 1
Ref 48 dBm Atten 40 dB

Mkrz 5.578 75 GHz
1.414 dBm

#Avg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

" ACP

Center 5.580 @8 GHz

#fies BH 1 MHz #YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

X Auiz
B.571 81 GHz
16.38 MHz
B.578 75 GHz

Marker Trace
1R (6 D]
la 1y
2 1

Amplitude
-5.92 dBn
18.56 dEn
1.41 dBm

Multi Carrier
Power

Power Stat
CCDF
More
1of 2
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 HIGH CH

- Agilent 84:27:42

Mar 15, 2618

L

Measure

APw8.0(821418),119%
Ref 48 dBm

3, MOR / CON 1
Atten 40 oB

Mkrz 5.701 48 GHz
8.676 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.700 08 GHz
#Res BH 1 MHz

#YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Marker Trace
1R (6 D]
la 1y

2 1

X Auiz
E.691 74 GHz
16.52 MHz
E.7H1 48 GHz

Amplitude
-6.43 dBn
9.88 dBn
A.68 dBn

Multi Carrier
Power

Power Stat
CCDF
More
1of 2

PSD, Chain 1

PSD, Chain 1 LOW CH

W Agilent 20:43:58

Mar 23, 2018

L

| Measure

Ref 48 dBm

APvE.0(621418),46726, Mor Canl

Atten 48 dB

Mkr2 5.562 75 GHz
8.618 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

-

‘ ACP

Center 5.500 08 GHz
#Res BH 1 MHz

#YEBH 3 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R 1
la 1

2 1

B Axis
E.491 78 GHz
16.44 MHz
E.582 75 GH=z

Amplituda
-E.11 dBm
18.43 dBn
B.61 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 MID CH (FCC)

- Agilent 20:46:50

Mar 23, 2618

L

Measure

APw8.0(821418),4672
Ref 48 dBm

6, Mor Conl
Atten 40 oB

Mkrz 5.582 15 GHz
9.995 dBm

#Avg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.580 08 GHz
#Res BH 1 MHz

#YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Marker Trace
1R (6 D]
la 1y

2 1

X Auiz
B.571 79 GHz
1E6.41 MHz
B.582 15 GHz

Amplitude
-6.36 dBm
18.25 dBn
1.68 dBn

Multi Carrier
Power

Power Stat
CCDF
More
1of 2

PSD, Chain 1 HIGH CH

- Agilent 20:56:22

Mar 23, 2018

L

| Measure

Ref 48 dBm

APw8.0(921418),46726, Mor Canl

Atten 48 oB

Mkrz 5.703 45 GHz
9.814 dBm

#Avg

Meas Off

Log

18
dB/

Offst

11.2

dB

Occupied BH

Channel Power

#PAvy

” :

Center 5.708 86 GHz
#Res BH 1 MHz

#WBH 3 MHz

Span 56 MHz
Sweep 1 ms (1861 pts)

Marker Trace
1R [&}]
la 1

2 (&5

R Axis
E.B91 76 GHz
16.47 MHz
E.783 45 GHz

Amplituda
-5.28 dBn
16.63 dBn
8.81 dBm

CP
Multi Carrier
Power

Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 144 RESULTS (FCC) 6 Mbps

UNII-2C BAND

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)
144 5720 24.85 1.92 4.92 24.00 11.00
| Duty Cycle CF (dB)| 3.41 [Included in Calculations of Corr'd PSD |
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.67 12.28 15.49 24.00 -8.51
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 0.16 0.99 7.01 11.00 -3.99
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REPORT NO: R12053557-E13

DATE: 2018-06-06
IC: 3232A-424821

FCC ID: A94424821

STRADDLE CHANNEL 144 RESULTS (FCC) 54 Mbps
UNII-2C BAND
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)
144 5720 24.85 2.16 5.17 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 13.52 12.56 16.08 24.00 -7.92

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54Mbps. The 6Mbps data was taken at
the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 144 RESULTS (ISED Conducted Power and PSD) 6 Mbps

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
144 5720 16.46 23.16 11.00
| Duty Cycle CF (dB)l 3.41 |Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.67 12.28 15.49 23.16 -7.67
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 0.16 0.99 7.01 11.00 -3.99
Page 258 of 822
UL LLC FORM NO: 03-EM-F00858

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

TEL: (919) 549-1400



REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 144 RESULTS (ISED Conducted Power) 54 Mbps

UNII-2C BAND
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
144 5720 16.46 23.16 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 13.52 12.56 16.08 23.16 -7.09

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54Mbps. The 6Mbps data was taken at

the same or higher power setting and is therefore worst-case.

STRADDLE CHANNEL 144 RESULTS (ISED EIRP) 6 Mbps

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
144 5720 16.46 1.92 29.16
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.67 12.28 17.41 29.16 -11.75
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 144 RESULTS (ISED EIRP) 54 Mbps

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
144 5720 16.46 1.92 29.16
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 13.52 12.56 18.00 29.16 -11.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 CH 144 UNII
s Agilent 19:14:38 Mar 15, 2018

L

| Measure

APv8.00921418),11993, MOR / CONL
Ref 48 dBm Atten 40 dB

Mkrz 5.722 25 GHz
8.156 dBm

#Avg

Meas Off

Log
18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.720 @8 GHz

#Res BH 1 MHz #WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

X Auiz
B.711 77 GHz
13.23 MHz
B.722 25 BHz

Marker Trace
1R 1)
la 1
2 (1

Amplituda
-5.61 dBn
9.35 dBm
A.16 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

PSD, Chain 1 CH 144 UNII
s Agilent 21:55:43 Mar 16, 2018

L

| Measure

APw8.0(921418),11993, Mor / Canl
Ref 48 dBm Atten 40 dB

Mkrz 5.719 85 GHz
9.983 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.720 @8 GHz

#Res BH 1 MHz #WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

X Auiz
5.711 74 GHz
13.26 MHz
5.719 B5 GHz

Marker Trace
1R 1)
la 1
2 (1

Amplituda
-5.88 dBn
9.72 dBm
A.99 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

UNII-3 BAND (FCC and ISED) 6 Mbps

Antenna Gain and Limit

Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
144 5720 1.92 4.92 30.00 30.00
| Duty Cycle CF (dB)| 3.41 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.67 12.28 15.49 30.00 -14.51
PSD Results
Channel | Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 -3.94 -3.99 2.45 30.00 -27.55
UNII-3 BAND (FCC and ISED) 54 Mbps
Antenna Gain and Limit
Channel| Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
144 5720 1.92 4.92 30.00 30.00
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 13.52 12.56 16.08 30.00 -13.92

Note: PSD from 802.11a 6Mbps was used to represent 802.11a 54Mbps. The 6Mbps data was taken at

the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 CH 144 UNII-3
s Agilent 19:15:35 Mar 15, 2018

L

| Measure

APvE.0(621418),11993, MOR / CONL
Ref 48 dBm Atten 48 dB

Mkr2 5.725 18 GHz
-3.942 dBm

#Avg
Log

18
dB/

Offst

Meas Off

Channel Power
‘ Occupied BH

‘ ACP

Center 5.720 @8 GHz

#Res BH 518 kHz #YBH 1.5 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1 CH 144 UNII-3
s Agilent 21:56:35 Mar 16, 2018

L

[ Measure

APvE.8(621418),11993, Hor / Conl
Ref 48 dBm Atten 48 B

Mkr2 5.725 35 GHz
-3.992 dBm

#Avg
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.720 @8 GHz

#Res BH 518 kHz #YBH 1.5 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Power Stat
’ CCDF

Multi Carrier
Power

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.11. 802.11n HT20 MODE IN THE 5.6 GHz BAND
8.11.1.26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST INFORMATION

Test Date: 2018-03-15, 2018-03-23
Project: 12053557
Tested By: 11993/46722, 46726/46722

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5500 21.00 25.00
Mid 5580 22.15 23.95
High 5700 23.30 24.70
144 5720 23.00 24.40

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
5 Agilent 94:34:31 Mar 15, 2818 L

Measure

Ref 28 dBm

AP8.0(021418),11993, MOR / CON 1

a Mkrl 21.88 MHz
#Htten 30 dB -0.067 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

Center 5,500 86 GHz
#Res BH 390 kHz

Span 58 MHz
#\BH 1.2 MHz #Sneep 108 ms (1001 pts)

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

BANDWIDTH Chain 0 MID CH
5 Agilent 94:42:42 Mar 15, 2018

L

| Measure

Ref 28 dBm

APvE.8(8214183,11993, MOR / CON 1
#Atten 38 dB

a Mkrl 22.15 MHz
-8.698 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 5.580 @8 GHz
#Res BW 390 kHz

#YBH 1.2 MHz

Span 58 MHz
#3weep 100 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF
More
1of 2

BANDWIDTH Chain 0 HIGH CH

# Agilent 84:48:19 Mar 15, 2018

L

[ Measure

Ref 28 dBm

APvE.A(B214183,11993, MOR / CON 1
#Atten 30 4B

a Mkrl 23.38 MHz

-0.871 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
2

ACP

ML g2
53 FS

AA
£0f

FTun

Swp

Center 5.700 08 GHz
#Res BH 390 kHz

#YBW 1.2 MHz

Span 58 MHz
#Sneep 108 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

BANDWIDTH Chain 0 STRADDLE CH 144
s Agilent 19:24:30 Mar 15, 2018 L

Measure

Ref 28 dBm

APvE.A(B214183,11993, MOR / COML
#Atten 30 dB

a Mkrl 23.88 MHz
-0.112 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 5,720 @6 GHz
#Res BH 390 kHz

Span 58 MHz

#\BH 1.2 MHz #Sneep 108 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF
More
1of 2

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
5 Agilent 20:58:35 Mar 23, 2018 L

| Measure

Ref 28 dBm

APvE.8(B21418),46726, Mor Conl
#Atten 38 dB

a Mkrl 25.88 MHz
-8.314 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 5.500 @8 GHz
#Res BW 390 kHz

Span 58 MHz

#\BH 1.2 MHz #3weep 100 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of?2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

BANDWIDTH Chain 1 MID CH
5 Agilent 21:06:41 Mar 23, 2018

L

| Measure

APvE.0(621418),46726, Mor Canl
Ref 28 dBm #Atten 30 dB

a Mkrl 23.95 MHz
1.261 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 5.580 @8 GHz

#Res BH 398 kHz #YBH 1.2 MHz

Span 58 MHz
#3weep 100 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF
More
1of 2

BANDWIDTH Chain 1 HIGH CH
5 Agilent 21:17:25 Mar 23, 2818

L

[ Measure

APw8.00921418),46726, Mor Canl
Ref 28 dBm #Htten 30 dB

-0.264 dB

#Peak

a Mkrl 2470 MHz
Meas Off

Channel Power

‘ Occupied BH

#PAvg
2

‘ ACP

Ml 52
53 FS

AA
£0f

Multi Carrier
Power

FTun

Swp

Power Stat
CCDF

Center 5.700 08 GHz

+Res BH 398 kHz #YBW 1.2 MHz

Span 58 MHz
#Sneep 108 ms (1001 pts)

More
1of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

BANDWIDTH Chain 1 STRADDLE CH 144
s Agilent 22:07:22 Mar 16, 2018 L

APvE.A(B21418),11993, Mar / Canl & Mkrl 24.40 MHZ‘
Ref 2@ dBm #Atten 30 dB -8.716 dB Meas Off
#Peak
Log
14

Channel Power
‘ Occupied BH

| ACP

Multi Carrier
Power

Power Stat

CCDF

Center 5.728 08 GHz Span 58 MHz ‘ 1”‘0’{3
#Res BH 390 kHz WEBH 1.2 Mz *Sweep 100 ms (1081 pts)
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.11.2.99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST INFORMATION

Test Date: 2018-03-15, 2018-03-23
Project: 12053557

Teste By: 11993/46722, 46726/46722

RESULTS

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5500 17.3690( 17.3324
Mid 5580 17.4534 | 17.5265
High 5700 17.5646 | 17.4807
144 5720 17.4187 | 17.4956

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
s Agilent 17:53:31 Mar 15, 2018 [ Meas Setup |

t L
Il Avg Number
Ch Freq 5.5 GHz Trig Free 1
Occupied Bandwidth [Averages: 1 | | On Off

Avg Mode
Exp Repeat

APvE.A(B214183,11993, MOR / COML
Ref 36 dBm #Atten 48 dB

#Peak Max Hold
On 0ff

e Lt
v

Occ BW Z Pwr
99,00 ¥

| 0BW Span

Center 5.500 00 GHz Span 40 Mz || 40-0000000 MHz
#Res BH 300 kHz #JBH 918 kHz  Sneep 1.966 ms (1008 pts)

- - - - xdB
Occupied Bandwidth Occ BH % Pur  99.00 7 ~26.00 dB

17.3690 MH=z ®x dB  -26.00 4B

: Optimize
Transmit Freq Error  -52.137 kHz
% dB Bandwidth 19.897 MHz Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH,
W Agilent 17:56:29 Mar 1

Chain 0 MID CH
5, 2018

L

Ch Freq
Occupied Bandwidth

3.58 GHz

Trig Free

[Averages: 1

Ref 38 dBm #Atten

APvE.B(021418),11993, MOR / CONL

48 dB

#Peak

| Meas Setup

Avg Number
1

Avg Mode

Exp Repeat

Max Hold

on 0ff

Center 5.580 08 GHz
#Res BH 330 kHz

#yEH 1 MHz

Span 48 MHz

Sweep 1.066 ms (1086 pts)

Occ BH % Pwr
99,60 %

0BH Span
40.0000008 MHz

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
17.4534 MHz

Occ BH % Pwr
% dB

-11.487 kHz
28.738 MHz

99.00 %
-26.00 dB

Ref Level

99% BANDWIDTH,

@ Agilent 18:92:19 Mar 1

Chain 0 HIGH CH
5, 2018

L

Ch Freq
Occupied Bandwidth

5.7 GHz

Trig Free

|Huerages: 1

| Meas Setup

Avg Number
1
0ff

Ref 30 dBm #Atten

APw8.0(921418),11993, MOR / CONL

49 dB

#Peak

Avg Mode
Repeat

Max Hold

n OFf

Q-

Center 5.708 86 GHz
#Res BH 330 kHz

#WBH 1 MHz

Span 46 MHz

Sweep 1.066 ms (1088 pts)

Occ BW Z Pwr
99,00 ¥

0BW Span
400000008 MHz

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
17.5646 MHz

Occ BH % Puwr
x dB

-12.879 kHz
21.935 MHz

99.00 %
-26.98 dB

Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 0 STRADDLE CH 144
s Agilent 19:23:45 Mar 15, 2018

L

Meas Setup

Ch Freq
Occupied Bandwidth

5.72 GHz Trig Free

[Averages: 1 | |

AP8.80821418),11993, MOR / CONL

Avg Number
1
0ff

Avg Mode
Repeat

Ref 38 dBm

#Atten 48 dB

#Peak

Max Hold

n Off

Occ BH # Pwr

99.00 %

0B Span

Center 5.720 @8 GHz
#Res BW 220 kHz

#WBH 680 kHz

Span 48 MHz

Sweep 1.066 ms (1088 pts)

49.0000000 MHz

17

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
4187 MHz

792,652 Hz
28.598 MHz

Occ BH % Pwr
x dB

99.00 ¥
-26.98 dB

xdB
-26.88 dB

Optimize
Ref Level

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
5 Agilent 20:57:42 Mar 23, 2018

L

| Meas Setup

Avg Number

Ch Freq

5.5 GHz

Trig Free

Occupied Bandwidth

[Averages: 1

APvE.0(021418),46726, Mor Conl

Ref 38 dBm

#Atten 48 dB

#Samp

Log

18

dB/

Occ BH % Pwr

Offst

99.90 %

11.2

dB

0BH Span

Center 5.500 08 GHz
#Res BH 220 kHz

#YBH 620 kHz

Span 48 MHz

Sweep 2.531 ms (1086 pts)

49.0000060 MHz

17

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
3324 MHz

-127.116 kHz
21.434 MHz*

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

X dB
-26.08 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1 MID CH
5 Agilent 21:94:57 Mar 23, 2018

L

Ch Freq
Occupied Bandwidth

3.58 GHz

Trig Free

[Averages: 1

Ref 38 dBm #Atten

APvE.0(021418),46726, Mor Conl

48 dB

#Samp

Log

18

| Meas Setup

Avg Number
1

Avg Mode

Exp Repeat

Max Hold

on 0ff

dB/

Offst

11.2

dB

Center 5.580 08 GHz
#Res BH 360 kHz

#yEH 1 MHz

Span 48 MHz

Sweep 1.066 ms (1086 pts)

Occ BH % Pwr
99,60 %

0BH Span
40.0000008 MHz

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
175265 MHz

-35.248@ kHz
21.822 MHz*

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

Ref Level

99% BANDWIDTH, Chain 1 HIGH CH
5 Agilent 21:16:48 Mar 23, 2818

L

Ch Freq
Occupied Bandwidth

5.7 GHz

Trig Free

|Huerages: 1

| Meas Setup

Avg Number
1
0ff

Ref 30 dBm #Atten

APw8.0(821418),46726, Mor Canl

49 dB

#Samp

Log

19

)3

Avg Mode
Repeat

Max Hold

n OFf

dB/

Offst

11.2

dB

Center 5.708 86 GHz
#Res BH 300 kHz

#WBH 918 kHz

Span 46 MHz
Sweep 1.399 ms (1000 pts)

Occ BW Z Pwr
99,00 ¥

0BW Span
400000008 MHz

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
17.4807 MHz

-26.774 kHz
22,766 MHz:*

Occ BH % Puwr
x dB

99.00 %
-26.98 dB

Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH,
s Agilent 60:22:08 Apr 21, 2618

Chain 1 STRADDLE CH 144
L

Sweep Time

Ch Freq
Occupied Bandwidth

9.72 GHz

Trig Free

|Huerages:1

1.866 ms
Man

Sweep
Cont

Ref 38 dBm #Atten

APw8.2(832118),46726,/48882, MOR-Con2

49 dB

#Peak

"
b

0ff

| Gate Setupr

Center 5.720 @8 GHz
#Res BW 330 kHz

Span 48 MHz

#YBH 1 MHz Sweep 1.066 ms (1088 pts)

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
17.4956 MHz

Occ BH % Pwr 99.00
x dB -26.08 dB

-29.076 kHz
21.665 MHz
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.11.3. OUTPUT POWER AND PSD - EXTERNAL ANTENNAS
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.

RSS-247 ISSUE 2 SECTION 6.2.3.1

The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.
The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz.

TEST INFORMATION
Test Date: 2018-03-15 to 2018-05-16

Project: 12053557
Tested By: 11993/46722, 46726/46722, 46722, 12015/40882

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS0

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 21.00 2.16 5.17 24.00 11.00
Mid 5580 22.15 2.16 5.17 24.00 11.00
High 5680 23.30 2.16 5.17 24.00 11.00
High 5700 23.30 2.16 5.17 24.00 11.00
| Duty Cycle CF (dB)l 3.27 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.40 13.71 16.57 24.00 -7.43
Mid 5580 13.25 13.59 16.43 24.00 -7.57
High 5680 13.48 12.83 16.18 24.00 -7.82
High 5700 11.05 11.84 14.47 24.00 -9.53
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 1.328 0.175 7.07 11.00 -3.93
Mid 5580 0.534 0.892 7.00 11.00 -4.00
High 5680 0.322 0.066 6.48 11.00 -4.52
High 5700 0.739 1.075 7.19 11.00 -3.81
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REPORT NO: R12053557-E13

DATE: 2018-06-06
FCC ID: A94424821

IC: 3232A-424821

RESULTS (FCC) MCS7

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 21.00 2.16 5.17 24.00 11.00
Mid 5580 22.15 2.16 5.17 24.00 11.00
High 5680 23.30 2.16 5.17 24.00 11.00
High 5700 23.30 2.16 5.17 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 14.12 14.36 17.25 24.00 -6.75
Mid 5580 13.99 14.14 17.08 24.00 -6.92
High 5680 13.85 13.96 16.92 24.00 -7.08
High 5700 11.67 12.53 15.13 24.00 -8.87

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED Conducted Power and PSD) MCS0

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5500 17.33 23.39 11.00
Mid 5580 17.45 23.42 11.00
136 5680 17.48 23.43 11.00
High 5700 17.48 23.43 11.00
| Duty Cycle CF (dB)| 3.27 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.40 13.71 16.57 23.39 -6.82
Mid 5580 13.25 13.59 16.43 23.42 -6.99
136 5680 13.48 12.83 16.18 23.43 -7.25
High 5700 11.05 11.84 14.47 23.43 -8.95
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 1.33 0.18 7.07 11.00 -3.93
Mid 5580 0.53 0.89 7.00 11.00 -4.00
136 5680 0.322 0.066 6.48 11.00 -4.52
High 5700 0.739 1.075 7.19 11.00 -3.81
Page 277 of 822
UL LLC

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

FORM NO: 03-EM-F00858
TEL: (919) 549-1400



REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED Conducted Power) MCS7

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5500 17.33 23.39 11.00
Mid 5580 17.45 23.42 11.00
136 5680 17.48 23.43 11.00
High 5700 17.48 23.43 11.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 14.12 14.36 17.25 23.39 -6.14
Mid 5580 13.99 14.14 17.08 23.42 -6.34
136 5680 13.85 13.96 16.92 23.43 -6.51
High 5700 11.67 12.53 15.13 23.43 -8.29

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.

RESULTS (ISED EIRP) MCS0

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5500 17.33 2.16 29.39
Mid 5580 17.45 2.16 29.42
136 5680 17.48 2.16 29.43
High 5700 17.48 2.16 29.43
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.40 13.71 18.73 29.39 -10.66
Mid 5580 13.25 13.59 18.59 29.42 -10.83
136 5680 13.48 12.83 18.34 29.43 -11.09
High 5700 11.05 11.84 16.63 29.43 -12.79
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED EIRP) MCS7

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5500 17.33 2.16 29.39
Mid 5580 17.45 2.16 29.42
136 5680 17.48 2.16 29.43
High 5700 17.48 2.16 29.43
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 14.12 14.36 19.41 29.39 -9.98
Mid 5580 13.99 14.14 19.24 29.42 -10.18
136 5680 13.85 13.96 19.08 29.43 -10.35
High 5700 11.67 12.53 17.29 29.43 -12.13
PSD, Chain 0

PSD, Chain 0 LOW CH
s Agilent 84:37:56 Mar 15, 2018

L

Measure

Ref 48 dBm

APw8.0(921418),119393, MOR / CON 1

Atten 40 dB

Mkrz 5.498 95 GHz
1.328 dBm

#Avy

Meas Off

Log
18

dB/

Offst

11.2

Channel Power

dB

Occupied BH

#PAvg

ACP

#Res BH 1 MHz

Center 5.508 86 GHz

#YBH 3 MHz

Span 56 MHz
Sweep 1 ms (1861 pts)

Markar

Trace
1R (&)
la 1)
2 o1y

# Axis
5.491 18 GHz
17.63 MHz
5.498 95 GHz

Amplituda
-E.39 dBm
11.14 dBm
1.33 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 MID CH

# Agilent B4:44:22

Mar 15, 2618

L

Measure

Ref 48 dBm

AP8.0(021418),11993, MOR / CON 1

Atten 40 oB

Mkrz 5.579 B8 GHz
8.534 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

" ACP

Center 5.580 08 GHz
#Res BH 1 MHz

#YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Marker Trace
1R (6 D]
la 1y
2 1

X Auiz
E.571 BY GHz
17.82 MHz
B.579 BA GHz

Amplitude
-8.68 dBn
18.56 dEn
A.53 dBn

Multi Carrier
Power

Power Stat
CCDF
More
1of 2

PSD, Chain 0 CH 136

e Agilent 13:48:23

May 16, 2018

L

| Measure

Ref 28 dBm

APw8.3(950118),12015 / 48882, MOR-CONZ

Atten 20 dB

Mkrz 5.681 75 GHz
B.322 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5680 8@ GHz
#Res BH 1 MHz

#YBH 3 MHz

Span 58 MHz
Sweep 1 oms (1081 pts)

Marker Trace
1R (&)
la (1
2 (&

#Axis
E.671 24 GHz
17.53 MHz
E.B81 75 GHz

Amplitude
-7.77 dBm
9.85 dBm
8.32 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

PSD, Chain 0 HIGH CH
# Agilent 835954 May 8, 2015

L Measure

APw8.3(858118),40882, MORE-Con2
Ref 28 dBm Atten 20 dB

Mkrz 5.698 68 GHz

8.739 dBm Meas Off

#HAyy

Log
18
dB/

Channel Power

Offst

11.2

dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.700 08 GHz

#Res BH 1 MHz

#YEH 3 MHz

Span 58 MHz

Sweep 1 ms (1601 pts) Multi Carrier

Power

Marker Trace
1R (6 D]
la 1y
2 1

X Auiz
E.691 22 GHz
17.56 MHz
E.698 BA GHz

Amplitude
-8.66 dBn
18.84 dEn
A.74 dBn

Power Stat
CCDF
More
1of 2

PSD, Chain 1

PSD, Chain 1 LOW CH
5 Agilent 21:91:06 Mar 23, 2018

L | Measure

APvE.0(621418),46726, Mor Canl
Ref 48 dBm Atten 48 dB

Mkr2 5.562 85 GHz

#.175 dBm Meas Off

DATE: 2018-06-06
IC: 3232A-424821

#Avg

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvy

‘ ACP

Center 5.500 08 GHz
#Res BH 1 MHz

Span 58 MHz
#UBH 3 MHz Sweep 1 ms (1001 pts)

Marker Trace
1R 1
la 1
2 1

¥ Axig Amplituda
E.491 33 GHz -5.E4 dBm
17.33 MHz 16.48 dBn
E.5HZ BS GH=z 8.17 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 MID CH

- Agilent 21:0%:03

Mar 23, 2618

L

Measure

Ref 48 dBm

APw8.0(821418),46728, Mor Canl

Atten 40 oB

Mkrz 5.582 25 GHz
9.892 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

" ACP

Center 5.580 08 GHz
#Res BH 1 MHz

#YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Marker Trace
1R (6 D]
la 1y

2 1

X Auiz
B.571 24 GHz
17.53 MHz
B.582 25 GHz

Amplitude
-7.49 dBn
16.88 dEn
A.89 dBn

Multi Carrier
Power

Power Stat
CCDF
More
1of 2

PSD, Chain 1 CH 136

- Agilent 13:51:58

May 16, 2018

L

| Measure

Ref 28 dBm

APw8.3(950118),12015 / 48882, MOR-CONZ

Atten 26 dB

Mkrz 5.677 6@ GHz
B.066 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5680 8@ GHz
#Res BH 1 MHz

#YBH 3 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Marker Trace
1R (&)
la (1

2 1

#Axis
E.B71 22 GHz
17.57 MHz
E.B77 BB GHz

Amplitude
-7.6E dBm
9.92 dBm
8.687 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

PSD, Chain 1 HIGH CH
s Agilent 88:56:55 May 8, 2013 L [ Heasure

APvE.3(85@118),46852, MOR-Can2 Mkrz 5.708 98 GHz

Ref 28 dBm Atten 20 dB 1.675 dBm Meas Off
#Avg
Log
18
dB/
Offst

11.2 _
dB _ Occupied BH

Channel Power

A
#PAvg

CcP
Center 5.700 88 GHz Span 58 MHz . .
#Res BH 1 Hz WVEH 3 Hz Sweep 1 ms (1081 pts) ‘ Hulti cg;ﬂ:?
Marker Trace ¥ Axiz Amplituda
1R 1 E.691 26 GHz -E.78 dEm
1 1 17.48 MH 18.66 dB ‘
26 1 5,768 98 EH; 1.88 dam Powerc%lba}
More
1of 2

Page 283 of 822
UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.




REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 144 RESULTS (FCC) MCSO0

UNII-2C BAND
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)
144 5720 23.00 2.16 5.17 24.00 11.00
| Duty Cycle CF (dB)| 3.27 |Included in Calculations of Corr'd PSD |
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.36 11.36 14.90 24.00 -9.10
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 0.002 0.623 6.60 11.00 -4.40
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 144 RESULTS (FCC) MCS7

UNII-2C BAND
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)
144 5720 23.00 2.16 517 24.00 11.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.29 11.33 14.85 24.00 -9.15

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 144 RESULTS (ISED Conducted Power and PSD) MCS0

UNII-2C BAND
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
144 5720 17.42 23.41 11.00
| Duty Cycle CF (dB)l 3.27 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.36 11.36 14.90 23.41 -8.51
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 0.002 0.623 6.60 11.00 -4.40
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DATE: 2018-06-06

REPORT NO: R12053557-E13
IC: 3232A-424821

FCC ID: A94424821

STRADDLE CHANNEL 144 RESULTS (ISED Conducted Power) MCS7

UNII-2C BAND
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
144 5720 17.42 23.41 11.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.29 11.33 14.85 23.41 -8.56

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7, the MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.

STRADDLE CHANNEL 144 RESULTS (ISED EIRP) MCS0

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
144 5720 17.42 2.16 29.41
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.36 11.36 17.06 29.41 -12.35
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 144 RESULTS (ISED EIRP) MCS7

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
144 5720 17.42 2.16 29.41
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.29 11.33 17.01 29.41 -12.40
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 CH 144 UNII

- Agilent 19:25:55

Mar 15, 2018

L

| Measure

Ref 48 dBm

APw8.0(921418),11993, MOR / CONL

Atten 48 oB

Hkrz 5.718 98 GHz
8.002 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.720 @8 GHz
#Res BH 1 MHz

#WBH 3 MHz

Span 58 MHz
Sweep 1 ms (1801 pts)

Trace
1R 1)
la 1
2 (1

Marker

X Auiz
B.711 29 GHz
13.71 MHz
5.718 98 GHz

Type
Frag
Fraeg
Frag

Amplituda
-E.5E dBm
9.16 dBm
B.68 dBn

Multi Carrier
Power

Power Stat
CCDF

More
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PSD, Chain 1 CH 144 UNII

- Agilent 22:09:57

Mar 16, 2018

L

| Measure

Ref 48 dBm

APw8.0(921418),11993, Mor / Canl

Atten 48 oB

Hkrz 5.721 68 GHz
8.623 dBm

#Avg

Meas Off

Log

18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.720 @8 GHz
#Res BH 1 MHz

#WBH 3 MHz

Span 58 MHz
Sweep 1 ms (1801 pts)

Marker Trace
1R 1)
la 1
2 (1

X Auiz
B.711 36 GHz
13.64 MHz
5.721 BA GHz

Type
Frag
Freg
Frag

Amplituda
-£.29 dBn
9.48 dBm
B.62 dBn

Multi Carrier
Power

Power Stat
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More
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

UNII-3 BAND (FCC and ISED) MCS0

Antenna Gain and Limit

Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
144 5720 2.16 5.17 30.00 30.00
| Duty Cycle CF (dB)| 3.27 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.36 11.36 14.90 30.00 -15.10
PSD Results
Channel | Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 -4.071 -2.997 2.78 30.00 -27.22
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

UNII-3 BAND (FCC and ISED) MCS7

Antenna Gain and Limit

Channel| Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
144 5720 2.16 517 30.00 30.00
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.29 11.33 14.85 30.00 -15.15

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.

PSD, Chain 0 CH 144 UNII-3
s Agilent 19:26:40 Mar 15, 2018

L

| Measure

Ref 48 dBm

APw8.0(921418),11993, MOR / CONL

Atten 48 oB

Hkrz 5.725 15 GHz
-4.871 dBm

#Avg
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

#Res BH 518 kHz

Center 5.720 08 GHz

#YBH 1.5 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Power Stat
‘ CCDF

Multi Carrier
Power

More
1of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

PSD, Chain 1 CH 144 UNII-3
W Agilent 22:10:35 Mar 16, 2013 L | Measure

APv3.8(821418),11993, Mor / Conl Mkr2 G5.725 @8 GHz
Ref 40 dBm Atten 40 dB -2.997 dBm Meas Off
#Avg
Log
Lo Channel Power
dB/
Occupied BH
ACP
Multi Carrier
Power
Power Stat
’ CCDF
Center 5.720 0@ Ghz Span 50 MHz ‘ 1”‘;{3
#Res BH 518 kHz #\BH 1.5 MHz Sweep 1 ms (18081 pts)
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.11.4. OUTPUT POWER AND PSD - PCB ANTENNAS
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.

RSS-247 ISSUE 2 SECTION 6.2.3.1

The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.
The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz.

TEST INFORMATION

Test Date: 2018-03-15 to 2018-05-16
Project: 12053557
Tested By: 11993/46722, 46726/46722, 46722, 12015/40882

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS0

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 21.00 1.92 4.92 24.00 11.00
Mid 5580 22.15 1.92 4.92 24.00 11.00
136 5680 23.30 1.92 4.92 24.00 11.00
High 5700 23.30 1.92 4.92 24.00 11.00
| Duty Cycle CF (dB)l 3.27 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.40 13.71 16.57 24.00 -7.43
Mid 5580 13.25 13.59 16.43 24.00 -7.57
136 5680 13.48 12.83 16.18 24.00 -7.82
High 5700 10.06 10.94 13.53 24.00 -10.47
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 1.328 0.175 7.07 11.00 -3.93
Mid 5580 0.534 0.892 7.00 11.00 -4.00
136 5680 0.322 0.066 6.48 11.00 -4.52
High 5700 0.739 1.075 7.19 11.00 -3.81
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS7

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 21.00 1.92 4.92 24.00 11.00
104 5520 21.00 1.92 4.92 24.00 11.00
Mid 5580 22.15 1.92 4.92 24.00 11.00
136 5680 23.30 1.92 4.92 24.00 11.00
High 5700 23.30 1.92 4.92 24.00 11.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.06 13.50 16.30 24.00 -7.70
104 5520 14.15 14.06 17.12 24.00 -6.88
Mid 5580 13.99 14.14 17.08 24.00 -6.92
136 5680 13.85 13.96 16.92 24.00 -7.08
High 5700 10.73 11.60 14.20 24.00 -9.80

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED Conducted Power and PSD) MCS0

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5500 17.33 23.39 11.00
Mid 5580 17.45 23.42 11.00
136 5680 17.48 23.43 11.00
High 5700 17.48 23.43 11.00
| Duty Cycle CF (dB)| 3.27 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.40 13.71 16.57 23.39 -6.82
Mid 5580 13.25 13.59 16.43 23.42 -6.99
136 5680 13.48 12.83 16.18 23.43 -7.25
High 5700 10.06 10.94 13.53 23.43 -9.89
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 1.33 0.18 7.07 11.00 -3.93
Mid 5580 0.53 0.89 7.00 11.00 -4.00
136 5680 0.322 0.066 6.48 11.00 -4.52
High 5700 0.74 1.08 7.19 11.00 -3.81
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED Conducted Power) MCS7

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5500 17.33 23.39 11.00
104 5520 17.33 23.39 11.00
Mid 5580 17.45 23.42 11.00
136 5680 17.48 23.43 11.00
High 5700 17.48 23.43 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.06 13.50 16.30 23.39 -7.09
104 5520 14.15 14.06 17.12 23.39 -6.27
Mid 5580 13.99 14.14 17.08 23.42 -6.34
136 5680 13.85 13.96 16.92 23.43 -6.51
High 5700 10.73 11.60 14.20 23.43 -9.23

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED EIRP) MCS0

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5500 17.33 1.92 29.39
Mid 5580 17.45 1.92 29.42
136 5680 17.48 1.92 29.43
High 5700 17.48 1.92 29.43
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.40 13.71 18.49 29.39 -10.90
Mid 5580 13.25 13.59 18.35 29.42 -11.07
136 5680 13.48 12.83 18.10 29.43 -11.33
High 5700 10.06 10.94 15.45 29.43 -13.97
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED EIRP) MCS7

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5500 17.33 1.92 29.39
104 5520 17.33 1.92 29.39
Mid 5580 17.45 1.92 29.42
136 5680 17.48 1.92 29.43
High 5700 17.48 1.92 29.43
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.06 13.50 18.22 29.39 -11.17
104 5520 14.15 14.06 19.04 29.39 -10.35
Mid 5580 13.99 14.14 19.00 29.42 -10.42
136 5680 13.85 13.96 18.84 29.43 -10.59
High 5700 10.73 11.60 16.12 29.43 -13.31
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 LOW CH
s Agilent 4:37:56 Mar 15, 2018

L

Measure

Ref 48 dBm

APv3.8(8214153,11993, MOR / CON 1
Atten 48 dB

Mkr2 5.498 95 GHz
1.328 dBm

#Avyg

Meas Off

Log
18

dB/

Offst

11.2

Channel Power

dB

Occupied BH

#PAvg

ACP

Center 5,508 66 GHz
#Res BH 1 MHz

#YBH 3 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Marker Trace Type
1R 1 Freqg
la o1 Freq
2 (49 Freqg

# Axis
5.491 18 GH=z
17.63 MHz
5.498 95 GHz

Amplitude
-6.39 dBm
11.14 dBm
1.33 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

PSD, Chain 0 MID CH

- Agilent 94:44:22 Mar 15, 2018

L

| Measure

Ref 48 dBm

APvE.8(8214183,11993, MOR / CON 1
Atten 48 dB

Mkr2 5.579 88 GHz
8.534 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

|‘ RCP

Center 5.580 8@ GHz
#Res BH 1 MHz

#YBH 3 MHz

Span 58 MHz
Sweep 1 ms (1081 pts)

Markaer Trace Type
1R (1 Freq
1a 1 Freqg
2 (1 Freg

# Axis
E.571 BY GH=z
17.82 MHz
E.579 BA GHz

Amplitude
-8.68 dBm
18,56 dBm
8.53 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 CH 136
s Agilent 13:48:23 May 16, 2018

L

| Measure

APw8.3(950118),12015 / 48882, MOR-CONZ
Ref 28 dBm Atten 28 dB

Mkrz 5.681 75 GHz
8.322 dBm

#Avg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5680 8@ GHz

#Res BH 1 MHz #YBH 3 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

#Axis
E.671 24 GHz
17.53 MHz
E.B81 75 GHz

Marker Trace
1R (&)
la (1
2 (&

Amplitude
-7.77 dBm
9.85 dBm
8.32 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

PSD, Chain 0 HIGH CH
w Agilent 88:59:54 May 8, 2018

L

| Measure

APv8.3(058118),48882, MOR-Caon2
Ref 28 dBm Atten 26 dB

Mkr2 5.698 68 GHz
8.733 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

‘ ACP

Center 5.700 @8 GHz

#hes BH 1 MHz #YBH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

H Auiz
E.691 22 GHz
17.56 MHz
E.B98 EA GHz

Marker Trace
1R (6 D]
1a [¢ 5]
2 1

Amplitude
-8.66 dBm
18.84 dEn
8.74 dBn

Multi Carrier
Power
Power Stat
CCDF

More
1of?2
I
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REPORT NO: R12053557-E13
FCC ID: A94424821

PSD, Chain 1

PSD, Chain 1 LOW CH
s Agilent 21:01:06 Mar 23, 2018

L

Measure

APw8.0(821418),46728, Mor Canl
Ref 48 dBm Atten 40 dB

Mkrz 5.502 B5 GHz

8.175 dBm

#Avg

Meas Off

Log
18

dB/

Channel Power

Offst

11.2

dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.500 08 GHz

#fies BH 1 MHz #YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

X Auiz
E.491 33 GHz
17.33 MHz
E.5H2 BS GHz

Marker Trace
1R (6 D]
la 1y

2 1

Type
Fraeg
Freg
Fraeg

Amplitude
-5.E4 dBn
16.48 dBEn
A.17 dBn

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1 MID CH
s Agilent 21:09:03 Mar 23, 2018

L

| Measure

APw8.0(921418),46726, Mor Canl
Ref 48 dBm Atten 46 dB

Hkrz 5.582 25 GHz

8.892 dBm

Meas Off

#Avg

Log
18

dB/

Channel Power

Offst

11.2

dB

Occupied BH

#PAvg

'I ACP

Center 5.580 @8 GHz

#fies BH 1 MHz #WBH 3 MHz

Span 58 MHz
Sweep 1 ms (1801 pts)

Multi Carrier

R Axiz
B.571 24 GHz
17.53 MHz
B.582 25 GHz

Marker Trace
1R [¢ 5]
la 1

2 L

Type
Freq
Freg
Frag

Amplituda
-7.49 dBn
16.88 dBn
B.89 dBn

Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 CH 136
s Agllent 13:51:58 May 16, 2018

L

Measure

Ref 28 dBm Atten 28 dB

APw8.3(850118),12015 / 40882, MOR-CON2

Mkr2 5.677 6@ GHz
3.866 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvy

ACP

Center 5.680 8@ GHz
#Res BH 1 MHz

#4YBH 3 MHz

Span 56 MHz
Sweep 1 ms (1861 pts)

Marker Trace
1R (&)
la (1

2 &5

Type
Freq
Freg
Freg

H Axiz
E.671 22 BHz
17.57 MHz
E.B77 BB GHz

Amplituda
-7.66 dBm
9.92 dBm
B.687 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

PSD, Chain 1 HIGH CH
- Agilent 88:56:55 May 8, 2018

L

| Measure

APw8.3(958118),40882, MOR-Con2
Ref 28 dBm Atten 26 dB

Mkrz 5.708 98 GHz
1.675 dBm

#Avyg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.708 86 GHz
#Res BH 1 MHz

#WBH 3 MHz

Span 56 MHz
Sweep 1 ms (18061 pts)

Marker Trace
1R [&}]
la 1
2 [¢ 5]

R Axiz
E.B91 26 GHz
17.48 MHz
E.788 98 GHz

Amplituda
-E.78 dEn
16.66 dBm
1.88 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 144 RESULTS (FCC) MCSO0

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

UNII-2C BAND
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)
144 5720 23.00 1.92 4.92 24.00 11.00
| Duty Cycle CF (dB)| 3.27 |Included in Calculations of Corr'd PSD |
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.36 11.36 14.90 24.00 -9.10
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 0.002 0.623 6.60 11.00 -4.40
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REPORT NO: R12053557-E13

DATE: 2018-06-06
IC: 3232A-424821

FCC ID: A94424821
STRADDLE CHANNEL 144 RESULTS (FCC) MCS7

UNII-2C BAND
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)
144 5720 23.00 1.92 4.92 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.29 11.33 14.85 24.00 -9.15

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 144 RESULTS (ISED Conducted Power and PSD) MCS0

UNII-2C BAND
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
144 5720 17.42 23.41 11.00
| Duty Cycle CF (dB)l 3.27 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.36 11.36 14.90 23.41 -8.51
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 0.002 0.623 6.60 11.00 -4.40
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 144 RESULTS (ISED Conducted Power) MCS7

UNII-2C BAND
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
144 5720 17.42 23.41 11.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.29 11.33 14.85 23.41 -8.56

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.

STRADDLE CHANNEL 144 RESULTS (ISED EIRP) MCS0

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
144 5720 17.42 1.92 29.41
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.36 11.36 16.82 29.41 -12.59
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 144 RESULTS (ISED EIRP) MCS7

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
144 5720 17.42 1.92 29.41
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.29 11.33 16.77 29.41 -12.64
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 CH 144 UNII
s Agilent 19:25:55 Mar 15, 2018

L

| Measure

APv8.00921418),11993, MOR / CONL
Ref 48 dBm Atten 40 dB

Hkrz 5.718 98 GHz
5.062 dBm

#Avg

Meas Off

Log
18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.720 @8 GHz

#Res BH 1 MHz #WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

X Auiz
B.711 29 GHz
13.71 MHz
5.718 96 GHz

Marker Trace
1R 1)
la 1
2 (1

Amplituda
-E.5E dBm
9.16 dBm
A.68 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

PSD, Chain 1 CH 144 UNII
s Agilent 22:09:57 Mar 16, 2018

L

| Measure

APw8.0(921418),11993, Mor / Canl
Ref 48 dBm Atten 40 dB

Mkrz 5.721 68 GHz
8.623 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.720 @8 GHz

#Res BH 1 MHz #WEW 3 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

X Auiz
B.711 36 GHz
13.64 MHz
B.721 BA GHz

Marker Trace
1R 1)
la 1
2 (1

Amplituda
-£.29 dBn
9.48 dBm
A.62 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

UNII-3 BAND (FCC and ISED) MCS0

Antenna Gain and Limit

Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
144 5720 1.92 4.92 30.00 30.00
| Duty Cycle CF (dB)| 3.27 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.36 11.36 14.90 30.00 -15.10
PSD Results
Channel | Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 -4.071 -2.997 2.78 30.00 -27.22
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

UNII-3 BAND (FCC and ISED) MCS7

Antenna Gain and Limit

Channel| Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
144 5720 1.92 4.92 30.00 30.00
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.29 11.33 14.85 30.00 -15.15

Note: PSD from 802.11n HT20 MCSO0 was used to represent 802.11n HT20 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.

PSD, Chain 0 CH 144 UNII-3

w Agilent 19:26:40 Mar 15, 2618

L

| Measure

Ref 48 dBm

APv8.00921418),11993, MOR / CONL

Atten 40 oB

Hkrz 5.725 15 GHz
-4.871 dBm

#Avg
Log

19
dB/

Offst
11.2

dB

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
1a

ACP

Wl 52
53 FS

AA

£Cfx
FTun

Swp

Center 5.720 08 GHz
#Res BH 510 kHz

#YBW 1.5 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Multi Carrier
Power

Power Stat

‘ CCDF
More

1of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

PSD, Chain 1 CH 144 UNII-3
W Agilent 22:10:35 Mar 16, 2013 L | Measure

APv3.8(821418),11993, Mor / Conl Mkr2 G5.725 @8 GHz
Ref 40 dBm Atten 40 dB -2.997 dBm Meas Off
#Avg
Log
Lo Channel Power
dB/
Occupied BH
ACP
Multi Carrier
Power
Power Stat
’ CCDF
Center 5.720 0@ Ghz Span 50 MHz ‘ 1”‘;{3
#Res BH 518 kHz #\BH 1.5 MHz Sweep 1 ms (18081 pts)
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.12. 802.11n HT40 MODE IN THE 5.6 GHz BAND

8.12.1.26 dB BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST RESULTS

Test Date: 2018-03-15, 2018-03-23
Project: 12053557

Tested By: 11993/46722, 46726/46722

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)

Low 5510 43.70 71.50
Mid 5550 49.80 70.50
High 5670 67.30 74.80
142 5710 70.40 76.10
Page 313 of 822
UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400

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



REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
s Agilent 04:53:49 Mar 15, 2018

L

Measure

APw8.0(921418),11993, MOR / CON 1
Ref 28 dBm #Htten 38 dB

8.952 dB

#Peak

a Mkrl 437 MHz
Meas Off

Channel Power

‘ Occupied BH

" ACP

Multi Carrier
Power

Power Stat
CCDF

Center 5510 @ GHz
#Res BH 320 kHz

Span 100 MHz

#/BH 2.4 MHz #5weep 100 ms (1001 pts)

More
1of 2

BANDWIDTH Chain 0 MID CH
s Agilent 94:58:32 Mar 15, 2018 L

Measure

Ref 28 dBm

APvE.ACB21418),11993, MOR / CON 1
#Atten 36 dB

-1.224 dB

#Peak

a Mkrl 498 MHz
Meas Off

Channel Power

‘ Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 5550 @ GHz
#Res BH 320 kHz

Span 1

#/BH 2.4 MHz #5weep 100 ms (1001 pts)

8 MHz

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

BANDWIDTH Chain 0 HIGH CH

- Agilent 85:02:23

Mar 15, 2018

L

| Measure

Ref 28 dBm

APv8.0(921418),11993, MOR / CON 1

#Atten 30 dB

a Mkrl 67.3 MHz
B.875 dB

#Peak
Log

18
dB/

Offst

Meas Off

Channel Power
‘ Occupied BH

!

‘ ACP

Center 5.670 @ GHz
#Res BH 320 kHz

#/BH 2.4 MHz

Span 100 MHz

#3neep 100 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

BANDWIDTH Chain 0 STRADDLE CH 142

% Agilent 16:45:42

Mar 15, 2018

L

[ Measure

APvE.B(G21418),119
Ref 28 dBm

93, MOR / CONL
#Atten 38 dB

a Mkrl 78.4 MHz
-B.238 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvy
28

]

‘ ACP

Ml 52
53 FS

AA
£t

FTun
Swp

Center 57108 @ GHz
#Res BH 520 kHz

#YBH 2.4 MHz

Span 108 MHz
#Seep 1060 m3 (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1 of 2
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IC: 3232A-424821



REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
5 Agilent 21:25:27 Mar 23, 2018

L

| Measure

APvE.0(621418),46726, Mor Canl
Ref 28 dBm #Atten 30 dB

a Mkrl 71.5 MHz

§.238 dB

#Peak

‘ Meas Off

Channel Power
‘ Occupied BH

ACP

Center 5.518 @ GHz

#Res BH 828 kHz #YBH 2.4 MHz

Span 108 MHz

#3weep 100 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

BANDWIDTH Chain 1 MID CH
5 Agilent 21:33:51 Mar 23, 2018

L

| Measure

APvE.0(621418),46726, Mor Canl
Ref 28 dBm #Atten 30 dB

a Mkrl 78.5 MH

Z

8.817 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

!

ACP

Center 5.558 @ GHz

#Res BH 828 kHz #YBH 2.4 MHz

Span 108 MHz
#3weep 100 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

BANDWIDTH Chain 1 HIGH CH

- Agilent 21:41:49

Mar 23, 2018

L

| Measure

Ref 20 dBm

APw8.0(921418),46726, Mor Canl

#Atten 38 dB

a Mkrl 74.8 MHz
-0.308 dB

#Peak
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.670 @ GHz
#Res BH 320 kHz

#YBH 2.4 MHz

Span 1080 MHz

#35neep 100 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2

BANDWIDTH Chain 1 STRADDLE CH 142

# Agilent 21:31:16

Mar 16, 2618

L

Measure

APv8.0(8214183,119
Ref 28 dBm

93, Mar / Conl
#Atten 36 dB

a Mkrl 76.1 MHz
B.412 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5710 @ GHz
#Res BH 320 kHz

#YBH 2.4 MHz

Span 100 MHz
#5weep 100 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.12.2.99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST INFORMATION

Test Date: 2018-03-15, 2018-03-23
Project: 12053557
Tested By: 11993/46722, 46726/46722

RESULTS

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

Low 5510 35.8516 | 36.7033

Mid 5550 36.0283 | 36.6523
High 5670 36.3932| 37.0895
142 5710 36.4752| 38.8383

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
s Agilent 18:15:26 Mar 15, 2618 L

| Avg Number
Ch Freq ©5.51 GHz Trig Free 0{%‘
N

Occupied Bandwidth [Auverages: 1 | |

Avg Mode
Repeat

APw8.0(921418),11993, MOR / CONL

Ref 30 dB #Atten 48 dB
#F?eak " = I Max Hold
| On Off
% '

Occ BH % Pwr
| A 99.80 ¥

0BW Span
Center 5.510 60 GHz Span 60 Wiz || 50-0000000 HHz

#Res BH 758 kHz WWEBH 2.2 MHz  Sweep 1.0B6 ms (1000 pts)

i i 5 3 X dB

Occupied Bandwidth Occ BH % Pur  99.60 7 26,00 db
358516 MH=z % dB  -26.00 dB

Transmit Freq Error  -34.016 kHz
% dB Bandwidth 41.772 MHz

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH,

W Agilent 18:19:24 Mar 1

Chain 0 MID CH
5, 2018

Ch Freq
Occupied Bandwidth

5.55 GHz

Trig Free

[Auverages: 1

Ref 38 dBm #Atten

APvE.B(621418),11993, MOR / CONL

48 dB

#Peak

N

Heas Setup

‘ Avg Number

Avg Mode
Repeat

Exp

Max Hold
0ff

Center 5.550 8@ GHz
#Res BW 630 kHz

#4YBH 2 MHz

Span 88 MHz

Sweep 1.066 ms (1080 pts)

OccBH % Pwr
99,00 %

OBH Span
§0.00000060 MHz

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
36.0283 MHz

Occ BH % Pwr
x dB

-88.481 kHz
49,830 MHz

99.00 ¥
-26.98 JB

X dB
-26.86 dB

Optimize
Ref Level

99% BANDWIDTH,

- Agilent 18:21:45 Mar 1

Chain 0 HIGH CH
5, 2018

L

Ch Freq
Occupied Bandwidth

5.67 GHz

|Huerages: 1

Avg Number
Trlg Free
On

Meas Setup

Ref 30 dBm #Atten

APw8.0(921418),11993, MOR / CONL

48 dB

#Peak

£
%

Avg Mode
Repeat

Max Hold
0ff

J

Center 5.670 8@ GHz
#Res BH 680 kHz

#YBH 2 MHz

Span 80 MHZ

Sweep 1066 ms (1008 pts)

Occ BW % Pwr
99 ag ¥

OBH Span
&0.0000000 MHz

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
36.3932 MHz

Occ BH % Pwr
% dB

-37.802 kHz
58.899 MHz

99.00 %
-26.00 dB

% dB
-26.00 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 0 STRADDLE CH 142

# Agilent 18:57:45 Mar 15, 2015

L

Meas Setup

Ch Freq
Occupied Bandwidth

5.71 GHz

Trig Free

|Huerages: 1

Avg Number
n 0f

APw8.0(921418),11993, MOR / CONL
Ref 38 dBm #Htten 48 dB

#Peak |

Avg Mode

% Repeat
Max Hold

On 0ff

Center 5710 8@ GHz

+Res BH 758 kHz #YEH 2.2

MHz

Span 30 MHz

Sweep 1066 ms (1008 pts)

Occ BH % Pwr
99.80 ¥

0BW Span
50.0000008 MHz

Occupied Bandwidth
36.4752 MHz

Transmit Freq Error  -1.810 kHz
% dB Bandwidth 68.981 MHz

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

*dB
-26.08 dB

Optimize
Ref Level

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilent 21:23:37 Mar 23, 2018

L

Ch Freq
Occupied Bandwidth

5.51 GHz

Trig Free

|Huerages: 1

APvE.B(B21418),46726, Mor Conl
Ref 38 dBm #Atten 46 dB

#Samp

Log

| Meas Setup

Avg Number
1
On DFf
Avg Mode

Exp Repeat

Max Hold
On

F."
-

18

dB/

Offst

11.2

dB

Center 5.510 @8 GHz

#hes BH 758 kHz #MBH 2.2

MHz

Span 88 MHz

Sweep 1.066 ms (1086 pts)

Occ BH % Pwr
99,00 7

0B Span
80.0000000 MHz

Occupied Bandwidth
36.7033 MHz

Occ BH % Pur
x dB

Transmit Freq Error
% dB Bandwidth

-198.182 kHz
£3.219 MHz*

99,60 %
-26.00 dB

Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH,
s Agilent 21:31:56 Mar 2

Chain 1 MID CH
3, 2018

L

| Meas Setup

Ch Freq
Occupied Bandwidth

3.55 GHz

Trig Free

[Averages: 1

Avg Number
1
On OFf

Ref 38 dBm #Atten

APvE.0(021418),46726, Mor Conl

48 dB

#Samp

Log

18

Max Hold
On Off

Avg Mode
Repeat

Esp

dB/

Offst T

11.2

dB

Center 5.550 08 GHz
#Res BH 680 kHz

#WEH 2 MHz

Span

8 MHz

Sweep 1.066 ms (1086 pts)

Occ BH % Pwr
99,60 %

0BH Span
50.0000008 MHz

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
36.6523 MHz

Occ BH % Pwr
% dB

-88.163 kHz
74.988 MHz*

99.00 %
-26.00 dB

X dB
-26.08 dB

Optimize
Ref Level

99% BANDWIDTH,

@ Agilent 21:39:52 Mar 2

Chain 1 HIGH CH
3, 2018

L

| Meas Setup

Ch Freq
Occupied Bandwidth

5.67 GHz

Trig Free

|Huerages: 1

Avg Number
1

on 0ff

Ref 30 dBm #Atten

APw8.0(821418),46726, Mor Canl

49 dB

#Samp

Log

Avg Mode
Repeat

Max Hold

On OFf

19

dB/

Offst

11.2

dB

Center 5.678 86 GHz
#Res BH 650 kHz

#WBH 2 MHz

Span

8 MHz

Sweep 1.066 ms (1088 pts)

Occ BW Z Pwr
99,00 ¥

0BW Span
50.0000008 MHz

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
37.0895 MHz

Occ BH % Puwr
x dB

-15.126 kHz
74.195 MHz:*

99.00 %
-26.98 dB

#xdB
-26.88 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1 STRADDLE CH 142

- Agilent 21:2%:53 Mar 1

6, 2818

L

Meas Setup

Ch Freq
Occupied Bandwidth

2.71

GHz

Trig Free

|Huerages: 1

Avg Number
1
Off

APvE.A(G21418),11993, Mar
Ref 30 dBm #Atten

/ Conl
48 4B

#Peak

Avg Mode

L]
Repeat
Max Hold
On 0ff

Center 5710 8@ GHz
#Res BH 620 kHz

#YBH 2 MHz

Span 30 MHz

Sweep 1066 ms (1008 pts)

Occ BH % Pwr
99.80 ¥

0BW Span
50.0000008 MHz

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
38.8383 MHz

Occ BH % Pwr
% dB

354.890 kHz
74.548 MHz

99.00 %
-26.00 dB

*dB
-26.08 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.12.3. OUTPUT POWER AND PSD - EXTERNAL ANTENNAS
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.

RSS-247 ISSUE 2 SECTION 6.2.3.1

The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.
The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz.

TEST INFORMATION
Test Date: 2018-03-15 to 2018-05-08

Project: 12053557
Tested By: 11993/46722, 46726/46722, 456722

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS0

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 5510 43.70 2.16 5.17 24.00 11.00
Mid 5550 49.80 2.16 5.17 24.00 11.00
High 5670 67.30 2.16 5.17 24.00 11.00
| Duty Cycle CF (dB)| 2.52 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 13.21 13.92 16.59 24.00 -7.41
Mid 5550 14.18 13.99 17.10 24.00 -6.90
High 5670 12.05 13.01 15.57 24.00 -8.43
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 -1.766 -1.761 3.77 11.00 -7.23
Mid 5550 -1.831 -2.085 3.57 11.00 -7.43
High 5670 -1.847 -1.256 3.99 11.00 -7.01
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS7

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 5510 43.70 2.16 5.17 24.00 11.00
Mid 5550 49.80 2.16 5.17 24.00 11.00
High 5670 67.30 2.16 5.17 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 9.29 9.74 12.53 24.00 -11.47
Mid 5550 14.62 14.24 17.44 24.00 -6.56
High 5670 11.89 12.94 15.46 24.00 -8.54

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED Conducted Power and PSD) MCS0

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5510 35.85 24.00 11.00
Mid 5550 36.03 24.00 11.00
High 5670 36.39 24.00 11.00
| Duty Cycle CF (dB)| 2.52 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 13.21 13.92 16.59 24.00 -7.41
Mid 5550 14.18 13.99 17.10 24.00 -6.90
High 5670 12.05 13.01 15.57 24.00 -8.43
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 -1.766 -1.761 3.77 11.00 -7.23
Mid 5550 -1.831 -2.085 3.57 11.00 -7.43
High 5670 -1.847 -1.256 3.99 11.00 -7.01
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

RESULTS (ISED Conducted Power and PSD) MCS7

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5510 35.85 24.00 11.00
Mid 5550 36.03 24.00 11.00
High 5670 36.39 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 9.29 9.74 12.53 24.00 -11.47
Mid 5550 14.62 14.24 17.44 24.00 -6.56
High 5670 11.89 12.94 15.46 24.00 -8.54

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS7, the MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.

RESULTS (ISED EIRP) MCS0

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5510 35.85 2.16 30.00
Mid 5550 36.03 2.16 30.00
High 5670 36.39 2.16 30.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 13.21 13.92 18.75 30.00 -11.25
Mid 5550 14.18 13.99 19.26 30.00 -10.74
High 5670 12.05 13.01 17.73 30.00 -12.27
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED EIRP) MCS7

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5510 35.85 2.16 30.00
Mid 5550 36.03 2.16 30.00
High 5670 36.39 2.16 30.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 9.29 9.74 14.69 30.00 -15.31
Mid 5550 14.62 14.24 19.60 30.00 -10.40
High 5670 11.89 12.94 17.62 30.00 -12.38
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 LOW CH
s Agilent 84:55:51 Mar 15, 2018

L

Measure

AP8.0(021418),11993, MOR / CON 1
Ref 48 dBm Atten 40 dB

Mkrz 5.515 B8 GHz
-1.766 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

E

Center 5.510 08 GHz

#fies BH 1 MHz #YEH 3 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

X Auiz
E.491 74 GHz
36.52 MHz
5.515 BA GHz

Marker Trace
1R (6 D]
la 1y

2 1

Type
Fraeg
Freg
Fraeg

Amplitude
-9.63 dBn
18.78 dEn
-1.77 dBn

Multi Carrier
Power

Power Stat

PSD, Chain 0 MID CH (FCC)
s Agilent 04:59:31 Mar 15, 2018

L

Measure

AP8.0(021418),11993, MOR / CON 1
Ref 48 dBm Atten 40 dB

Mkr2 5.555 5 GHz
-1.831 dBm

#Avg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

"‘ ACP

Center 5.550 @ GHz

#fies BH 1 MHz #YEH 3 MHz

Span 109 MHz
Sweep 1 ms (1601 pts)

X Auiz
5.531 7 GHz

36.5 MHz
B.555 5 GHz

Marker Trace
1R (6 D]
la 1y
2 1

Amplitude
-9.17 dBm
11.33 dBn
-1.83 dBn

Multi Carrier
Power

Power Stat
CCDF
More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 HIGH CH
# Agilent 891634 May 8, 2015

L

Measure

APw8.3(858118),40882, MORE-Con2

Mkr2 5.678 8 GHz

Ref 28 dBm

Atten 20 oB

-1.847 dBm

Meas Off

#Avg

Log

19
dB/

Offst

11.2

dB

#PAvg

Center 5.670 @ GHz
#Res BH 1 MHz

#YEH 3 MHz

Channel Power
Occupled BH
Multi Carrier

Span 1080 MHz
Power

Sweep 1 ms (1601 pts)

Marker Trace
1R (6 D]
la 1y
2 1

X Auiz
E.651 8 GHz

36.4 MHz
E.678 8 GHz

Amplitude
-7.99 dBn
11.27 dEn
-1.85 dBn

Power Stat
CCDF
More
1of 2

PSD, Chain 1

PSD, Chain 1 LOW CH
5 Agilent 21:29:09 Mar 23, 2018

L

| Measure

APvE.0(621418),46726, Mor Canl

Ref 48 dBm

Atten 48 dB

Mkr2 5.565 2 GHz
-1.761 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

| ‘ ACP

Center 5.510 @ GHz
#Res BH 1 MHz

#YEBH 3 MHz

8 MHz

Span 1
Sweep 1 ms (1001 pts)

Marker Trace
1R 1
la 1
2 1

B Axis
E.491 E GHz

36,7 MHz
E.5BE 2 GH=z

Amplituda
-18.62 dBEm
11.28 dBm
-1.76 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 MID CH
s Agilent 21:37:32 Mar 23, 2018

L Measure

APw8.0(821418),46728, Mor Canl

Mkr2 5.558 8 GHz

Ref 48 dBm

Atten 40 oB

-2.085 dBm Meas Off

#Avg

Log
18

dB/

Channel Power

Offst

11.2

dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.550 @ GHz
#Res BH 1 MHz

#YEH 3 MHz

Span 1080 MHz
Sweep 1 ms (1601 pts)

Multi Carrier
Power

Marker Trace
1R (6 D]
la 1y

2 1

X Auiz
5.531 7 GHz

36.7 MHz
E.558 8 GH=z

Amplitude
-18.88 dEm
16.89 dEn
-2.89 dBn

Power Stat
CCDF
More
1of 2

PSD, Chain 1 HIGH CH
- Agilent 89:12:38 May 8, 2018

L | Measure

APw8.3(958118),40882, MOR-Con2

Ref 20 dBm

Atten 28 oB

Mkrg 5.675 8 GHz
-1.256 dBm

#Avg

Meas Off

Log

18
dB/

Offst

11.2

dB

Channel Power

Occupied BH

#PAvy

‘ :

Center 5.678 @ GHz
#Res BH 1 MHz

#WBH 3 MHz

Span 106 MHz
Sweep 1 ms (1861 pts)

Marker Trace
1R [&}]
la 1
2 [& D]

R Axis
E.B51 5 GH=z

37.1 MHz
E.675 B GHz

Amplituda
-11.14 dBm
11.29 dBm
-1.26 dEm

CP

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 142 RESULTS (FCC) MCSO0

UNII-2C BAND

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)
142 5710 70.40 2.16 5.17 24.00 11.00
| Duty Cycle CF (dB)] 2.52 [included in Calculations of Corr'd PSD |
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 13.23 12.85 16.05 24.00 -7.95
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 -2.628 -1.693 3.39 11.00 -7.61
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 142 RESULTS (FCC) MCS7

UNII-2C BAND
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)
142 5710 70.40 2.16 5.17 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 13.74 12.25 16.07 24.00 -7.93

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS7. The MCSO0 data was

taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 142 RESULTS (ISED Conducted Power and PSD) MCS0

UNII-2C BAND
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
142 5710 36.48 24.00 11.00
| Duty Cycle CF (dB)l 2.52 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 13.23 12.85 16.05 24.00 -7.95
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 -2.628 -1.693 3.39 11.00 -7.61
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DATE: 2018-06-06

REPORT NO: R12053557-E13
IC: 3232A-424821

FCC ID: A94424821

STRADDLE CHANNEL 142 RESULTS (ISED Conducted Power) MCS7

UNII-2C BAND
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
142 5710 36.48 24.00 11.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 13.74 12.25 16.07 24.00 -7.93

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS7. The MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.

STRADDLE CHANNEL 142 RESULTS (ISED EIRP) MCS0

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
142 5710 36.48 2.16 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 13.23 12.85 18.21 30.00 -11.79
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 142 RESULTS (ISED EIRP) MCS7

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
142 5710 36.48 2.16 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 13.74 12.25 18.23 30.00 -11.77
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 CH 142 UNII
s Agilent 16:46:59 Mar 15, 2018

L

| Measure

APv8.00921418),11993, MOR / CONL
Ref 48 dBm Atten 40 dB

Mkr2 5.715 1 GHz
-2.628 dBm

#Avg

Meas Off

Log
18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.710 @ GHz

#Res BH 1 MHz #WEW 3 MHz

Span 109 MHz
Sweep 1 ms (1861 pts)

X Auiz
5.698 7 GHz

34,3 MH=z
5.715 1 GHz

Marker Trace
1R 1)
la 1
2 (1

Amplituda
-21.96 dEm
18.46 dEm
-2.63 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

PSD, Chain 1 CH 142 UNII
s Agilent 21:33:29 Mar 16, 2018

L

| Measure

APw8.0(921418),11993, Mor / Canl
Ref 48 dBm Atten 40 dB

Mkr2 5.714 8 GHz
-1.693 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.710 @ GHz

#Res BH 1 MHz #WEW 3 MHz

Span 109 MHz
Sweep 1 ms (1861 pts)

X Auiz
5.698 E GHz

34,4 MHz
E.714 8 GHz

Marker Trace
1R 1)
la 1
2 (1

Amplituda
-22.83 dEm
18.77 dBm
-1.69 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

UNII-3 BAND (FCC and ISED) MCS0

Antenna Gain and Limit

Channel| Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
142 5710 2.16 5.17 30.00 30.00
|  DutyCycle CF(dB)] 252 [included in Calculations of Corr'dPSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 13.23 12.85 16.05 30.00 -13.95
PSD Results
Channel | Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 -7.008 -6.714 -1.33 30.00 -31.33
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

UNII-3 BAND (FCC and ISED) MCS7

Antenna Gain and Limit

Channel| Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
142 5710 2.16 5.17 30.00 30.00
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 13.74 12.25 16.07 30.00 -13.93

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS?7.
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 CH 142 UNII-3
s Agilent 16:47:40 Mar 15, 2018

L

| Measure

APv8.00921418),11993, MOR / CONL
Ref 48 dBm Atten 40 dB

Mkrz 5.725 B8 GHz
—7.983 dBm

#Avg
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.710 08 GHz

#Res BH 518 kHz #YBH 1.5 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1 CH 142 UNII-3
s Agilent 21:40:43 Mar 16, 2018

L

| Measure

APw8.0(921418),11993, Mor / Canl
Ref 48 dBm Atten 40 dB

Hkrz 5.725 B8 GHz
-6.714 dBm

#Avg
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.710 08 GHz

#Res BH 518 kHz #YBH 1.5 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.12.4. OUTPUT POWER AND PSD - PCB ANTENNAS
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.

RSS-247 ISSUE 2 SECTION 6.2.3.1

The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.
The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz.

TEST INFORMATION

Test Date: 2018-03-15 to 2018-05-08

Project: 12053557

Tested By: 11993/46722, 46726/46722, 456722

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS0

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 5510 43.70 1.92 4.92 24.00 11.00
Mid 5550 49.80 1.92 4.92 24.00 11.00
High 5670 67.30 1.92 4.92 24.00 11.00
| Duty Cycle CF (dB)| 2.52 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 10.21 10.77 13.51 24.00 -10.49
Mid 5550 14.18 13.99 17.10 24.00 -6.90
High 5670 12.05 13.01 15.57 24.00 -8.43
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 -1.766 -1.761 3.77 11.00 -7.23
Mid 5550 -1.831 -2.085 3.57 11.00 -7.43
High 5670 -1.847 -1.256 3.99 11.00 -7.01
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS7

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 5510 43.70 1.92 4.92 24.00 11.00
Mid 5550 49.80 1.92 4.92 24.00 11.00
High 5670 67.30 1.92 4.92 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 9.29 9.74 12.53 24.00 -11.47
Mid 5550 14.62 14.24 17.44 24.00 -6.56
High 5670 11.89 12.94 15.46 24.00 -8.54

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS7, the MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED Conducted Power and PSD) MCS0

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5510 35.85 24.00 11.00
Mid 5550 36.03 24.00 11.00
High 5670 36.39 24.00 11.00
| Duty Cycle CF (dB)| 2.52 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 10.21 10.77 13.51 24.00 -10.49
Mid 5550 14.18 13.99 17.10 24.00 -6.90
High 5670 12.05 13.01 15.57 24.00 -8.43
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 -1.766 -1.761 3.77 11.00 -7.23
Mid 5550 -1.831 -2.085 3.57 11.00 -7.43
High 5670 -1.847 -1.256 3.99 11.00 -7.01
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED Conducted Power and PSD) MCS7

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5510 35.85 24.00 11.00
Mid 5550 36.03 24.00 11.00
High 5670 36.39 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 9.29 9.74 12.53 24.00 -11.47
Mid 5550 14.62 14.24 17.44 24.00 -6.56
High 5670 11.89 12.94 15.46 24.00 -8.54

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS7, the MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.

RESULTS (ISED EIRP) MCS0

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5510 35.85 1.92 30.00
Mid 5550 36.03 1.92 30.00
High 5670 36.39 1.92 30.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 10.21 10.77 15.43 30.00 -14.57
Mid 5550 14.18 13.99 19.02 30.00 -10.98
High 5670 12.05 13.01 17.49 30.00 -12.51
Page 345 of 822
UL LLC

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

FORM NO: 03-EM-F00858
TEL: (919) 549-1400



REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED EIRP) MCS7

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5510 35.85 1.92 30.00
Mid 5550 36.03 1.92 30.00
High 5670 36.39 1.92 30.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 9.29 9.74 14.45 30.00 -15.55
Mid 5550 14.23 14.60 19.35 30.00 -10.65
High 5670 11.89 12.94 17.38 30.00 -12.62
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 LOW CH
s Agilent 84:55:51 Mar 15, 2018

L

Measure

AP8.0(021418),11993, MOR / CON 1
Ref 48 dBm Atten 40 dB

Mkrz 5.515 B8 GHz
-1.766 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

E

Center 5.510 08 GHz

#fies BH 1 MHz #YEH 3 MHz
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Sweep 1 ms (1601 pts)

X Auiz
E.491 74 GHz
36.52 MHz
5.515 BA GHz

Marker Trace
1R (6 D]
la 1y

2 1
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Fraeg
Freg
Fraeg

Amplitude
-9.63 dBn
18.78 dEn
-1.77 dBn

Multi Carrier
Power

Power Stat

PSD, Chain 0 MID CH (FCC)
s Agilent 04:59:31 Mar 15, 2018

L

Measure

AP8.0(021418),11993, MOR / CON 1
Ref 48 dBm Atten 40 dB

Mkr2 5.555 5 GHz
-1.831 dBm

#Avg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2

dB

‘ Occupied BH

#PAvg

"‘ ACP

Center 5.550 @ GHz

#fies BH 1 MHz #YEH 3 MHz

Span 109 MHz
Sweep 1 ms (1601 pts)

X Auiz
5.531 7 GHz

36.5 MHz
B.555 5 GHz

Marker Trace
1R (6 D]
la 1y
2 1

Amplitude
-9.17 dBm
11.33 dBn
-1.83 dBn

Multi Carrier
Power

Power Stat
CCDF
More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 HIGH CH
# Agilent 891634 May 8, 2015

L

Measure

APw8.3(858118),40882, MORE-Con2

Mkr2 5.678 8 GHz

Ref 28 dBm

Atten 20 oB

-1.847 dBm

Meas Off

#Avg

Log

19
dB/

Offst

11.2

dB

#PAvg

Center 5.670 @ GHz
#Res BH 1 MHz

#YEH 3 MHz

Channel Power
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Sweep 1 ms (1601 pts)

Marker Trace
1R (6 D]
la 1y
2 1

X Auiz
E.651 8 GHz

36.4 MHz
E.678 8 GHz

Amplitude
-7.99 dBn
11.27 dEn
-1.85 dBn

Power Stat
CCDF
More
1of 2

PSD, Chain 1

PSD, Chain 1 LOW CH
5 Agilent 21:29:09 Mar 23, 2018

L

| Measure

APvE.0(621418),46726, Mor Canl

Ref 48 dBm

Atten 48 dB

Mkr2 5.565 2 GHz
-1.761 dBm

#Avg

Meas Off

Log

18
dB/

Offst

Channel Power

11.2

dB
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Center 5.510 @ GHz
#Res BH 1 MHz

#YEBH 3 MHz
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Span 1
Sweep 1 ms (1001 pts)

Marker Trace
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More
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 MID CH
s Agilent 21:37:32 Mar 23, 2018

L Measure

APw8.0(821418),46728, Mor Canl

Mkr2 5.558 8 GHz

Ref 48 dBm

Atten 40 oB

-2.085 dBm Meas Off

#Avg

Log
18

dB/

Channel Power

Offst

11.2

dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.550 @ GHz
#Res BH 1 MHz

#YEH 3 MHz

Span 1080 MHz
Sweep 1 ms (1601 pts)

Multi Carrier
Power

Marker Trace
1R (6 D]
la 1y

2 1

X Auiz
5.531 7 GHz

36.7 MHz
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Amplitude
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-2.89 dBn

Power Stat
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More
1of 2

PSD, Chain 1 HIGH CH
- Agilent 89:12:38 May 8, 2018

L | Measure

APw8.3(958118),40882, MOR-Con2

Ref 20 dBm

Atten 28 oB

Mkrg 5.675 8 GHz
-1.256 dBm
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Meas Off

Log

18
dB/

Offst

11.2

dB

Channel Power

Occupied BH

#PAvy

‘ :
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 142 RESULTS (FCC) MCSO0

UNII-2C BAND

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)
142 5710 70.40 1.92 4.92 24.00 11.00
| Duty Cycle CF (dB)] 2.52 [included in Calculations of Corr'd PSD |
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 13.23 12.85 16.05 24.00 -7.95
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 -2.628 -1.693 3.39 11.00 -7.61
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 142 RESULTS (FCC) MCS7

UNII-2C BAND
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)
142 5710 70.40 1.92 4.92 24.00 11.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 13.74 12.25 16.07 24.00 -7.93

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS7, the MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.

Page 351 of 822

UL LLC
12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858

TEL: (919) 549-1400

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



REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 142 RESULTS (ISED Conducted Power and PSD) MCS0

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
142 5710 36.48 24.00 11.00
| Duty Cycle CF (dB)l 2.52 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 13.23 12.85 16.05 24.00 -7.95
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 -2.63 -1.69 3.39 11.00 -7.61
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 142 RESULTS (ISED Conducted Power) MCS7

UNII-2C BAND
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
142 5710 36.48 24.00 11.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 13.74 12.25 16.07 24.00 -7.93

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS7, the MCSO0 data was
taken at the same or higher power setting and is therefore worst-case.

STRADDLE CHANNEL 142 RESULTS (ISED EIRP) MCS0

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
142 5710 36.48 1.92 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 13.23 12.85 17.97 30.00 -12.03
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 142 RESULTS (ISED EIRP) MCS7

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
142 5710 36.48 1.92 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 13.74 12.25 17.99 30.00 -12.01
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 CH 142 UNII
s Agilent 16:46:59 Mar 15, 2018

L

| Measure

APv8.00921418),11993, MOR / CONL
Ref 48 dBm Atten 40 dB

Mkr2 5.715 1 GHz
-2.628 dBm

#Avg

Meas Off

Log
18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.710 @ GHz

#Res BH 1 MHz #WEW 3 MHz

Span 109 MHz
Sweep 1 ms (1861 pts)

X Auiz
5.698 7 GHz

34,3 MH=z
5.715 1 GHz

Marker Trace
1R 1)
la 1
2 (1

Amplituda
-21.96 dEm
18.46 dEm
-2.63 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

PSD, Chain 1 CH 142 UNII
s Agilent 21:33:29 Mar 16, 2018

L

| Measure

APw8.0(921418),11993, Mor / Canl
Ref 48 dBm Atten 40 dB

Mkr2 5.714 8 GHz
-1.693 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.710 @ GHz

#Res BH 1 MHz #WEW 3 MHz

Span 109 MHz
Sweep 1 ms (1861 pts)

X Auiz
5.698 E GHz

34,4 MHz
E.714 8 GHz

Marker Trace
1R 1)
la 1
2 (1

Amplituda
-22.83 dEm
18.77 dBm
-1.69 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

UNII-3 BAND (FCC and ISED) MCS0

Antenna Gain and Limit

Channel| Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
142 5710 1.92 4.92 30.00 30.00
|  DutyCycle CF(dB)] 252 [included in Calculations of Corr'dPSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 13.23 12.85 16.05 30.00 -13.95
PSD Results
Channel | Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 -7.008 -6.714 -1.33 30.00 -31.33
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

UNII-3 BAND (FCC and ISED) MCS7

Antenna Gain and Limit

Channel| Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
142 5710 1.92 4.92 30.00 30.00
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
142 5710 13.74 12.25 16.07 30.00 -13.93

Note: PSD from 802.11n HT40 MCSO0 was used to represent 802.11n HT40 MCS7, the MCSO0 data was

taken at the same or higher power setting and is therefore worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 CH 142 UNII-3
s Agilent 16:47:40 Mar 15, 2018

L

| Measure

APv8.00921418),11993, MOR / CONL
Ref 48 dBm Atten 40 dB

Mkrz 5.725 B8 GHz
—7.983 dBm

#Avg
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.710 08 GHz

#Res BH 518 kHz #YBH 1.5 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1 CH 142 UNII-3
s Agilent 21:40:43 Mar 16, 2018

L

| Measure

APw8.0(921418),11993, Mor / Canl
Ref 48 dBm Atten 40 dB

Hkrz 5.725 B8 GHz
-6.714 dBm

#Avg
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.710 08 GHz

#Res BH 518 kHz #YBH 1.5 MHz

Span 58 MHz
Sweep 1 ms (1601 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.13. 802.11ac VHT80 MODE IN THE 5.6 GHz BAND
8.13.1.26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST INFORMATION

Test Date: 2018-03-15 to 2018-03-23
Project: 12053557
Tested By: 11993/46722, 46726/46722

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Low 5530 85.40 86.20
High 5610 86.60 87.40
Straddle| 5690 129.60 134.80

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
st Agilent 95:07:43 Mar 15, 2018 L

| Measure

Ref 28 dBm

AP.8.00821418),11993, MOR / CON 1

#Htten 38 dB -0.824 dB

#Peak

a Mkrl 85.4 MHz
Meas Off

Channel Power

‘ Occupied BH

#PAvg
2

| ACP

Ml 52

53 FS
AA

Multi Carrier
Power

£
FTun

Swp

Power Stat
CCDF

More

Center 5530 @ GHz
#Res BH 1.6 MHz

Span 200 MHz
#\BH 5 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: R12053557-E13
FCC ID: A94424821

BANDWIDTH Chain 0 HIGH CH

- Agilent 95:11:45

Mar 15, 2018

L

Measure

Ref 28 dBm

APv8.0(021418),11993, MOR / CON 1

#Atten 30 dB

a Mkrl 6.6 MHz
1.253 dB

#Peak
Log

Meas Off

18
dB/

Offst

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Center 5.610 @ GHz
#Res BH 1.6 MHz

#YBH 5 MHz

Span 200 MHz

#Sweep 100 ms (1001 pts)

Power Stat
CCDF

More
1of 2

BANDWIDTH Chain 0 STRADDLE CH

% Agilent 23:03:26

Mar 23, 2018

L

| Sweep

APvE.B(021418),467
Ref 28 dBm

26, Mor Conl
#Atten 38 dB

a Mkrl 129.6 MHz
-8.898 dB

#Peak

Sweep Time
108.8 ms
Man

Auto

Sweep

Single Cont

Auto Sweep
Time

Horm Accy
Gate
On Off]

Center 5.698 @ GHz
#Res BH 1.6 MHz

#WBH 5 MHz

Span 200 MHz
#3weep 100 ms (1001 pts)

‘ Gate Setupr
Points
1@61
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
W Agilent 21:07:09 Mar 16, 2018 L | Measure

APw8.8(8214183,11993, Mor / Conl a Mkrl 86.2 MHz

Ref 28 dBm #fAtten 30 dB B.162 dB Meas Off
#Peak

Channel Power
‘ Occupied BH

H ACP

#PAvy

26

ML 52 Multi Carrier

53 FS Power
AA

ECE: Power Stat

FTun CCDF

Swp

Center 5.530 8 GHz Span 208 MHz ‘ 1“‘0’{3

#Res BH 1.6 MHz #\BH 5 MHz #Seep 1060 m3 (1001 pts)

BANDWIDTH Chain 1 HIGH CH
w Agilent 21:12:35 Mar 16, 2618 L Measure

APw8.0(921418),11993, Mor / Canl a Mkrl 8&7.4 MHz

Ref 20 dBm #Atten 36 dB -1.516 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 5.610 @ GHz Span 208 MHz 1”‘;{‘;

#Res BH 1.5 MHz #YBH 5 MHz #5weep 100 ms (1001 pts)

Page 361 of 822
UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.




REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

BANDWIDTH Chain 1 STRADDLE CH
s Agilent 21:47:27 Mar 23, 2018 L

APvE.A(B21418),46726, Mar Conl a Mkrl 134.8 MHZ‘
Ref 2@ dBm #Atten 30 dB -@.260 dB Meas Off
#Peak
Log
14

Channel Power
‘ Occupied BH

ACP

Multi Carrier
Power

Power Stat

CCDF

Center 5.690 @ GHz Span 200 MHz ‘ 1”‘0’{3
#Res BH 1.6 MHz #UBH 5 MHz #Sneep 108 ms (1001 pts)
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.13.2.99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST INFORMATION

Test Date: 2018-03-15, 2018-03-16, 2018-05-07
Project: 12053557
Tested By: 11993/46722, 46726/46722, 40882

RESULTS
Channel|Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5530 75.0667 | 74.9704
High 5610 75.2794| 75.1967
Straddle| 5690 75.5725| 75.9062

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
s Agilent 18:25:29 Mar 15, 2018

Ch Freq 5.53 GHz

Occupied Bandwidth

|Huerages:l

| Meas Setup

L
| Avg Number
Trig Free 1
I | On Off

APw8.0(921418),11993, MOR / CONL
Ref 38 dBm #Htten 48 dB

#Peak

Log
18 & -

Exp

on

Avg Mode
Repeat

Max Hold
0ff

dB/

Offst

11.2

dB

Center 5530 6@ GHz

#hes BH 1.5 MHz #YBH 4 MHz

Span 166 MHz

Sweep 1.066 ms (1080 pts)

Occ BW % Pwr

166.009806 MHz

99.00 ¥

OBH Span

Occupied Bandwidth
75.0667 MHz

Transmit Freq Error  -146.972 kHz
% dB Bandwidth 83.124 MHz

Occ BH ¥ Pwr

99.00 ¥
® dB -26.00 dB

% dB
-26.00 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH,

Chain 0 HIGH CH

# Agilent 18:27:25 Mar 15, 2618

L

Meas Setup

Ch Freq
Occupied Bandwidth

5.61

GHz

Trig Free

|Huerages: 1

Avg Number
1
0ff

Ref 3@ dBm #Atten

APw8.0(921418),11993, MOR / CONL

49 dB

Avg Mode
Repeat

#Samp

Log

Max Hold

on Off

18

.
A

dB/

Offst

11.2

dB

Center 5.610 @8 GHz
#Res BH 1.5 MHz

Span 160 MHz

#WBH 4 MHz

Sweep 1.066 ms (1080 pts)

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth

75.2794 MHz

-159.824 kHz
84,085 MHz*

Oce BH % Pwr
% dB

99.00 2
-26.06 dB

Occ BH % Pwr
99,00 7

OBH Span
166.000006 MHz

X dB
-26.88 dB

Optimize
Ref Level

99% BANDWIDTH, Chain 0 STRADDLE CH

- Agilent 18:30:06 Mar 1

5. 2918

L

Ch Freq
Occupied Bandwidth

3.69 GHz

Trig Free

[Averages: 1

Ref 38 dBm #Atten

APvE.B(621418),11993, MOR / CONL

48 dB

#Peak

| Meas Setup

Avg Number
1
DFf

Avg Mode

Exp Repeat

Max Hold

on 0ff

Center 5.690 08 GHz
#Res BH 1.5 MHz

Span 160 MHz
Sweep 1.066 ms (1086 pts)

#YEH 5 MHz

Occ BH % Pwr
99,60 %

0BH Span
160.000008 MHz

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
755725 MHz

Occ BH % Pwr
x dB

-148.121 kHz
182.573 MHz

99.00 %
-26.00 dB

X dB
-26.08 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

W Agilent 21:06:13 Mar 16, 2613

| Meas Setup

Avg Number

Ch Freq
Occupied Bandwidth

5.53 GHz

Trig Free

[Auverages: 1

0

APvE.B(621418),11993, Mor / Conl
Ref 28 dBm #Atten 48 dB

#Peak

Max Hold
On

.
b

1

n 0ff
Avg Mode

Exp Repeat
n 0ff
OccBH % Pwr
99.69 £

0BHW Span

Center 5.530 8@ GHz

#hes BH 1.5 MHz #4YBH 5 MHz

Span 160 MHz

Sweep 1.066 ms (1080 pts)

160.000008 MHz

Occupied Bandwidth
74.9704 MHz

Transmit Freq Error  -206.367 kHz
% dB Bandwidth 84.763 MHz

Occ BH % Pwr
x dB

99.00 ¥
-26.98 JB

X dB
-26.86 dB

Optimize
Ref Level

99% BANDWIDTH, Chain 1 HIGH CH

# Agilent 21:11:17 Mar 16, 2618

L

Meas Setup

Ch Freq
Occupied Bandwidth

5.61 GHz

Trig Free

|Huerages: 1

Avg Number
1
0ff

| Avg Mode
Repeat

APw8.0(921418),11993, Mor / Canl
Ref 38 dBm #Htten 40 dB

#Peak

Max Hold

Log

on Off

dB/

Occ BH % Pwr

Offst | s

11.2

99,90 %

dB

0BH Span

Center 5.610 @8 GHz

#hes BW 1.5 MHz #WBH 4 MHz

Span 160 MHz

Sweep 1.066 ms (1080 pts)

160.000008 MHz

Occupied Bandwidth
75.1967 MHz

Transmit Freq Error  -162.393 kHz
% dB Bandwidth 86.384 MHz

Oce BH % Pwr
% dB

99.00 2
-26.06 dB

X dB
-26.88 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1 STRADDLE CH
# Agilent 16:14:57 May 7, 2015

L

Measure

Occupied Bandwidth

Ch Freq 5.69 GHz

Trig Free
[Averages: 1 | |

Meas Off

APv8.3(058118),48882, MOR-Caon2
Ref 38 dBm #Htten 46 dB

| Channel Power

#Samp

Log

18 <

| ‘ Occupied BH

dB/

Offst

11.2

ACP

dB

Multi Carrier

Center 5.690 @8 GHz
#Res BH 1.5 MHz

Span 1680 MHz

#YBH 4 MHz Sweep 1.066 ms (1088 pts)

Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
75.9062 MHz

-138.245 kHz
139.781 MHz*

Occ BH % Pwr 99.00
x dB -26.08 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.13.3. OUTPUT POWER AND PSD - EXTERNAL ANTENNAS
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.

RSS-247 ISSUE 2 SECTION 6.2.3.1

The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.
The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz.

TEST INFORMATION

Test Date: 2018-03-15 to 2018-03-30
Project: 12053557
Tested By: 11993/46722, 46726/46722, 46722

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS0

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 5530 85.40 2.16 5.17 24.00 11.00
Mid 5610 86.60 2.16 5.17 24.00 11.00
| Duty Cycle CF (dB)l 3.62 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 10.98 11.44 14.23 24.00 -9.77
Mid 5610 14.03 14.30 17.18 24.00 -6.82
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 -7.264 -8.238 -1.09 11.00 -12.09
Mid 5610 -8.080 -8.749 -1.77 11.00 -12.77
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS9

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 5530 85.40 2.16 5.17 24.00 11.00
Mid 5610 86.60 2.16 5.17 24.00 11.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 9.36 9.77 12.58 24.00 -11.42
Mid 5610 14.14 14.41 17.29 24.00 -6.71

Note - PSD from 802.11ac80 MCSO0 was used to represent 802.11ac80 MCS9 because the MCSO0 data

was taken at the same or higher power setting and is therefore, worst-case.

RESULTS (ISED Conducted Power and PSD) MCS0

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5530 74.97 24.00 11.00
| Duty Cycle CF (dB)] 3.62 [Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 10.98 11.44 14.23 24.00 -9.77
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 -7.264 -8.238 -1.09 11.00 -12.09
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED Conducted Power and PSD) MCS9

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5530 74.97 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 9.36 9.77 12.58 24.00 -11.42

Note - PSD from 802.11ac80 MCSO0 was used to represent 802.11ac80 MCS9 because the MCSO0 data

was taken at the same or higher power setting and is therefore, worst-case.

RESULTS (ISED_EIRP) MCS0

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5530 74.97 2.16 30.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 10.98 11.44 16.39 30.00 -13.61
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED EIRP) MCS9

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5530 74.97 2.16 30.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 9.36 9.77 14.74 30.00 -15.26
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 LOW CH
5 Agilent 85:08:36 Mar 15, 2018

L
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PSD, Chain 0 HIGH CH
s Agilent 85:12:40 Mar 15, 2018
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

PSD, Chain 1

PSD, Chain 1 LOW CH
# Aglent 21:03:16 Mar 16, 2013 L

APvE.A(B21418),11993, Mar / Canl Mkr2 5525 2 GHz

Ref 48 dBm Atten 40 dB -8.238 dBm Meas Off
#Avg
Log
18
dB/
Offst

11.2 i N A - T, o it
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More
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PSD, Chain 1 MID CH (FCC)
# Agilent 21:14:19 Mar 16, 2018 L Measure

APw3.8(021418),11993, Mor / Conl Mkr2 5.684 G GHz
Ref 48 dBm Atten 48 dB -8.749 dBm Meas Off
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Marker Trace Type * Axiz Amplitude
1R 1 Frag BE.572 4 GH= -13.78 dEm

la 1 Frag 75.2 MH=z 7.24 dBm
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 138 RESULTS (FCC) MCSO0

UNII-2C BAND

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)
138 5690 129.60 2.16 5.17 24.00 11.00
| Duty Cycle CF (dB)] 3.62 |included in Calculations of Corr'd PSD |
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 13.02 12.49 15.77 24.00 -8.23
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 -6.292 -5.792 0.60 11.00 -10.40
Page 374 of 822
UL LLC FORM NO: 03-EM-F00858

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

TEL: (919) 549-1400



REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 138 RESULTS (FCC) MCS9

UNII-2C BAND
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)
138 5690 129.60 2.16 517 24.00 11.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 13.68 12.79 16.27 24.00 -7.73

Note - PSD from 802.11ac80 MCSO0 was used to represent 802.11ac80 MCS9 because the MCSO0 data

was taken at the same or higher power setting and is therefore, worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 138 RESULTS (ISED Conducted Power and PSD) MCS0

UNII-2C BAND
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
138 5690 75.02 24.00 11.00
| Duty Cycle CF (dB)l 3.62 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 13.02 12.49 15.77 24.00 -8.23
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 -6.292 -5.792 0.60 11.00 -10.40
STRADDLE CHANNEL 138 RESULTS (ISED Conducted Power) MCS9
UNII-2C BAND
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
138 5690 75.02 24.00 11.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 13.68 12.79 16.27 24.00 -7.73

Note - PSD from 802.11ac80 MCSO0 was used to represent 802.11ac80 MCS9 because the MCSO0 data

was taken at the same or higher power setting and is therefore, worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 138 RESULTS (ISED EIRP) MCS0

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
138 5690 75.02 2.16 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 13.02 12.49 17.93 30.00 -12.07
STRADDLE CHANNEL 138 RESULTS (ISED_EIRP) MCS9
UNII-2C BAND
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
138 5690 75.02 2.16 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 13.68 12.79 18.43 30.00 -11.57
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 CH 138 UNII
s Agilent 16:39:56 Mar 15, 2018

L

| Measure

APv8.00921418),11993, MOR / CONL
Ref 48 dBm Atten 40 dB

Mkr2 5.673 8 GHz
-6.292 dBm

#Avg

Meas Off

Log
18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.698 @ GHz

#Res BH 1 MHz #WEW 3 MHz

Span 200 MHz
Sweep 1 ms (1861 pts)

X Auiz
E.651 4 GHz

73.8 MH=z
E.673 8 GHz

Marker Trace
1R 1)
la 1
2 (1

Amplituda
-16.99 dEm
9.97 dBm
-6.29 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

PSD, Chain 1 CH 138 UNII
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

UNII-3 BAND (FCC and ISED) MCSO0

Antenna Gain and Limit

Channel| Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
138 5690 2.16 5.17 30.00 30.00
|  DutyCycle CF(dB)] 3.62 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 13.02 12.49 15.77 30.00 -14.23
PSD Results
Channel | Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 -12.22 -12.00 -5.47 30.00 -35.47
UNII-3 BAND (FCC and ISED) MCS9
Antenna Gain and Limit
Channel| Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
138 5690 2.16 5.17 30.00 30.00
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 13.68 12.79 16.27 30.00 -13.73

Note - PSD from 802.11ac80 MCSO0 was used to represent 802.11ac80 MCS9 because the MCSO0 data

was taken at the same or higher power setting and is therefore, worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 CH 138 UNII-3
5 Agilent 16:48:37 Mar 15, 2818
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.13.4. OUTPUT POWER AND PSD - PCB ANTENNAS
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.

RSS-247 ISSUE 2 SECTION 6.2.3.1

The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.
The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz.

TEST INFORMATION

Test Date: 2018-03-15 to 2018-03-30
Project: 12053557
Tested By: 11993/46722, 46726/46722, 46722

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS0

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 5530 85.40 1.92 4.92 24.00 11.00
Mid 5610 86.60 1.92 4.92 24.00 11.00
| Duty Cycle CF (dB)l 3.62 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 10.98 11.44 14.23 24.00 -9.77
Mid 5610 14.03 14.30 17.18 24.00 -6.82
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 -7.264 -8.238 -1.09 11.00 -12.09
Mid 5610 -8.080 -8.749 -1.77 11.00 -12.77
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (FCC) MCS9

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 5530 85.40 1.92 4.92 24.00 11.00
Mid 5610 86.60 1.92 4.92 24.00 11.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 8.48 8.85 11.68 24.00 -12.32
Mid 5610 14.14 14.41 17.29 24.00 -6.71

Note - PSD from 802.11ac80 MCSO0 was used to represent 802.11ac80 MCS9 because the MCSO0 data

was taken at the same or higher power setting and is therefore, worst-case.

RESULTS (ISED Conducted Power and PSD) MCS0

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5530 74.97 24.00 11.00
| Duty Cycle CF (dB)] 3.62 [Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 10.98 11.44 14.23 24.00 -9.77
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 -7.264 -8.238 -1.09 11.00 -12.09
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED Conducted Power and PSD) MCS9

Bandwidth and Limits

Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
Low 5530 74.97 24.00 11.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 8.48 8.85 11.68 24.00 -12.32

Note - PSD from 802.11ac80 MCSO0 was used to represent 802.11ac80 MCS9 because the MCSO0 data

was taken at the same or higher power setting and is therefore, worst-case.

RESULTS (ISED_EIRP) MCS0

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5530 74.97 1.92 30.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 10.98 11.44 16.15 30.00 -13.85
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS (ISED EIRP) MCS9

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
Low 5530 74.97 1.92 30.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 8.48 8.85 13.60 30.00 -16.40
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 LOW CH
5 Agilent 85:08:36 Mar 15, 2018

L

Measure

AP8.0(021418),11993, MOR / CON 1
Ref 48 dBm Atten 40 dB

Mkr2 5.525 @ GHz
-7.264 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2
dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.530 @ GHz

#fies BH 1 MHz #YEH 3 MHz

Span 1080 MHz
Sweep 1 ms (1601 pts)

X Auiz
E.492 1 GHz

7?5.8 MHz
5.525 B GHz

Marker Trace
1R (6 D]
la 1y

2 1

Type
Fraeg
Freg
Fraeg

Amplitude
-13.86 dBEm
8.23 dBm
-7.26 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 0 HIGH CH
s Agilent 85:12:40 Mar 15, 2018

L

Measure

AP8.0(021418),11993, MOR / CON 1
Ref 48 dBm Atten 40 dB

Mkr2 5.593 8 GHz
-8.080 dBm

#Avg

Meas Off

Log

19
dB/

Offst

Channel Power

11.2
dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.610 @ GHz

#fies BH 1 MHz #YEH 3 MHz

Span 109 MHz
Sweep 1 ms (1601 pts)

X Auiz
E.571 8 GHz

?6.4 MHz
5.593 8 GH=z

Marker Trace
1R (6 D]
la 1y
2 1

Amplitude
-15.11 dEm
776 dBn
-8.88 dBn

Multi Carrier
Power

Power Stat
CCDF
More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

PSD, Chain 1

PSD, Chain 1 LOW CH
s Agilent 21:08:16 Mar 16, 2018

L

Measure

APw8.0(921418),11993, Mor / Canl
Ref 48 dBm Atten 40 dB

Mkr2 5.525 2 GHz

-8.238 dBm

#Avg

Meas Off

Log
18

dB/

Channel Power

Offst

11.2
dB

‘ Occupied BH

#PAvg

‘ ACP

Center 5.530 @ GHz

#fies BH 1 MHz #YEH 3 MHz

Span 1080 MHz
Sweep 1 ms (1601 pts)

X Auiz
B.492 5 GHz

7?5.8 MHz
B.525 2 GHz

Marker Trace
1R (6 D]
la 1y

2 1

Type
Fraeg
Freg
Fraeg

Amplitude
-13.16 dEm
7.55 dBn
-8.24 dBn

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1 MID CH (FCC)
s Agilent 21:14:19 Mar 16, 2018

L

| Measure

APw8.0(921418),11993, Mor / Canl
Ref 48 dBm Atten 46 dB

Mkr2 5.604 6 GHz

-8.743 dBm

Meas Off

#Avg

Log
18

dB/

Channel Power

Offst

11.2

dB

Occupied BH

#PAvg

| ACP

Center 5.618 @ GHz

#fies BH 1 MHz #WBH 3 MHz

Span 108 MHz
Sweep 1 ms (1801 pts)

Multi Carrier

R Axiz
B.572 4 GHz

75.2 MHz
E.EB4 B GHz

Marker Trace
1R [¢ 5]
la 1

2 L

Type
Freq
Freg
Frag

Amplituda
-13.78 dBm
7.24 dBm
-8.75 dBn

Power

Power Stat
CCDF

More
1of 2

DATE: 2018-06-06
IC: 3232A-424821
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 138 RESULTS (FCC) MCSO0

UNII-2C BAND

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)
138 5690 129.60 1.92 4.92 24.00 11.00
| Duty Cycle CF (dB)] 3.62 |included in Calculations of Corr'd PSD |
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 13.02 12.49 15.77 24.00 -8.23
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 -6.292 -5.792 0.60 11.00 -10.40
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 138 RESULTS (FCC) MCS9

UNII-2C BAND
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)
138 5690 129.60 1.92 4.92 24.00 11.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 13.68 12.79 16.27 24.00 -7.73

Note - PSD from 802.11ac80 MCSO0 was used to represent 802.11ac80 MCS9 because the MCSO0 data

was taken at the same or higher power setting and is therefore, worst-case.
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REPORT NO: R12053557-E13

FCC ID: A%4

424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 138 RESULTS (ISED Conducted Power and PSD) MCS0

UNII-2C BAND
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
138 5690 75.02 24.00 11.00
| Duty Cycle CF (dB)l 3.62 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 13.02 12.49 15.77 24.00 -8.23
PSD Results
Channel | Frequency | Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 -6.292 -5.792 0.60 11.00 -10.40
STRADDLE CHANNEL 138 RESULTS (ISED Conducted Power) MCS9
UNII-2C BAND
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Power PSD
99% BW Limit Limit
(MHz) (MHz) (dBm) (dBm)
138 5690 75.02 24.00 11.00
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 13.68 12.79 16.27 24.00 -7.73

Note - PSD from 802.11ac80 MCSO0 was used to represent 802.11ac80 MCS9 because the MCSO0 data

was taken at the same or higher power setting and is therefore, worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 138 RESULTS (ISED EIRP) MCS0

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
138 5690 75.02 1.92 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 13.02 12.49 17.69 30.00 -12.31
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

STRADDLE CHANNEL 138 RESULTS (ISED EIRP) MCS7

UNII-2C BAND

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional EIRP
99% BW | Ant. Gain Limit
(MHz) (MHz) (dBi) (dBm)
138 5690 75.02 1.92 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total EIRP EIRP
Meas Meas Corr'd Limit Margin
Power Power EIRP
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 13.68 12.79 18.19 30.00 -11.81
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 CH 138 UNII
s Agilent 16:39:56 Mar 15, 2018

L

| Measure

APv8.00921418),11993, MOR / CONL
Ref 48 dBm Atten 40 dB

Mkr2 5.673 8 GHz
-6.292 dBm

#Avg

Meas Off

Log
18

dB/
Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.698 @ GHz

#Res BH 1 MHz #WEW 3 MHz

Span 200 MHz
Sweep 1 ms (1861 pts)

X Auiz
E.651 4 GHz

73.8 MH=z
E.673 8 GHz

Marker Trace
1R 1)
la 1
2 (1

Amplituda
-16.99 dEm
9.97 dBm
-6.29 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

PSD, Chain 1 CH 138 UNII
s Agilent 21:22:36 Mar 16, 2018

L

| Measure

APw8.0(921418),11993, Mor / Canl
Ref 48 dBm Atten 40 dB

Mkr2 5.783 4 GHz
-5.792 dBm

#Avg

Meas Off

Log
18

dB/

Offst

Channel Power

11.2

dB

Occupied BH

#PAvg

ACP

Center 5.698 @ GHz

#Res BH 1 MHz #WEW 3 MHz

Span 200 MHz
Sweep 1 ms (1861 pts)

X Auiz
B.652 § GHz

72.5 MH=z
E.783 4 GHz

Marker Trace
1R 1)
la 1
2 (1

Amplituda
-18.66 dEm
18.53 dEn
-5.79 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

UNII-3 BAND (FCC and ISED) MCSO0

Antenna Gain and Limit

Channel| Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
138 5690 1.92 4.92 30.00 30.00
|  DutyCycle CF(dB)] 3.62 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 13.02 12.49 15.77 30.00 -14.23
PSD Results
Channel | Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 -12.22 -12.00 -5.47 30.00 -35.47
UNII-3 BAND (FCC and ISED) MCS9
Antenna Gain and Limit
Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
138 5690 1.92 4.92 30.00 30.00
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
138 5690 13.68 12.79 16.27 30.00 -13.73

Note - PSD from 802.11ac80 MCSO0 was used to represent 802.11ac80 MCS9 because the MCSO0 data

was taken at the same or higher power setting and is therefore, worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 CH 138 UNII-3
s Agilent 16:40:37 Mar 15, 2018

L

| Measure

APv8.00921418),11993, MOR / CONL
Ref 48 dBm Atten 40 dB

Mkr2 5.725 8 GHz
-12.216 dBm

#Avg
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.690 @ GHz

#Res BH 518 kHz #YBH 1.5 MHz

Span 108 MHz
Sweep 1.2 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

PSD, Chain 1 CH 138 UNII-3
s Agilent 21:23:19 Mar 16, 2018

L

| Measure

APw8.0(921418),11993, Mor / Canl
Ref 48 dBm Atten 40 dB

Mkr2 5.726 2 GHz
-11.996 dBm

#Avg
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.690 @ GHz

#Res BH 518 kHz #YBH 1.5 MHz

Span 108 MHz
Sweep 1.2 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.14. 802.11a MODE IN THE 5.8 GHz BAND
8.14.1. 6 dB BANDWIDTH
LIMITS

FCC §15.407 (e)

RSS-247 Issue 2 Section 6.2.4.1

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

TEST INFORMATION

Test Date: 2018-03-23
Project: 12053557
Tested By: 46726/46722

RESULTS

Channel |Frequency| 6 dBBW | 6 dB BW [Minimum
Chain0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)

Low 5745 15.2550 | 14.4060 0.5
Mid 5785 15.0900 | 13.8510 0.5
High 5825 13.8750 | 14.998 0.5
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH

W Agilent 23:00:53 Mar 23, 2018

L

| Sweep

APvE.0(021418),46726, Mor Canl

Ref 28 dBm

#Atten 38 dB

a Mkrl 15.235 MHz
2852 dE

#Peak

4915 ms

 Sweep Time_-..

#PAvy |
28 |4l

Sweep Time
4.915 ms
Auto Man

Sweep
Single Cont|
Auto Sweep
Time

Morm Accy

Gate
On 0]

Ml 52
53 FC

AA
£t

FTun
Swp

Center 5.745 8@ GHz
#Res BH 108 kHz

+YBH 388 kHz

Span 58 MHz

Sweep 4,915 m3 (8192 pts)

‘ Gate Setup
Points
8192

—

6 dB BANDWIDTH Chain 0 MID CH

- Agilent 22:58:05 Mar 23, 2018

L

| Sweep

APvE.0(021418),46726, Mor Canl

Ref 28 dBm

#Atten 38 dB

a Mkrl 15.898 MHz
3.328 dE

#Peak

Sweep Time ..

4915 ms;
#PAvy |

28 L

Sweep Time
4.915 ms
Auto Man

Sweep

Single Cont|
Auto Sweep
Time

Horm Accy
Gate
On 0]

Ml 52
53 FC

AA

£
FTun

Swp

Center 5785 8@ GHz
#Res BH 108 kHz

+YBH 388 kHz

Span 58 MHz

Sweep 4,915 m3 (8192 pts)

‘ Gate Setup
Points
8192

—
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

6 dB BANDWIDTH Chain 0 HIGH CH

- Agilent 22:54:47 Mar 23, 2013

L

| Sweep

Ref 28 dBm

APvE.A(B21418),46726, Mor Conl
#Atten 30 dB

a Mkrl 13.875 MHz
1.931 dB

#Peak
Log

18
dB/

Offst
11.2

Sweep Time

4915 ms;
|

Sweep Time
4,915 ms
Auto Man

Sweep
Single Cant

Auto Sweep
Time
Horm Accy

Gate
On 0ff

Center 5.825 0@ GHz
#Res BH 100 kHz

#YBH 380 kHz

Span 58 MHz

Sweep 4,915 ms (3192 pts)

‘ Gate Setupr
Points
8192

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH

% Agilent 22:06:47 Mar 23, 2018

L

| Sweep

Ref 28 dBm

APvE.0(B8214183,46726, Mor Conl
#Atten 308 dB

a Mkrl 14.486 MHz
-0.418 dB

#Peak

4915 ms|

Sweep Time—

Sweep Time
4,915 ms
Auto Man

Sweep
Single Cant

Auto Sweep
Time
Harm Accy

AA

FTun
Swp

Center 5745 8@ GHz
#Res BH 100 kHz

#YBH 380 kHz

Span 58 MHz
Sweep 4,915 ms (8192 pts)

Gate
On 0]

‘ Gate Setupy
Points
8192
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

6 dB BANDWIDTH Chain 1 MID CH
5 Agilent 22:09:02 Mar 23, 2018

L

| Sweep

Ref 28 dBm

APv3.80021418),46726, Mor Conl
#Atten 30 dB

a Mkrl 13.851 MHz

1.567 dB

#Peak

 Sweep Time
4915 ms

Sweep Time
4,915 ms
Auto Man

Sweep
Single Cont,

Auto Sweep
Time
Horm Accy

Gate
On Off

Center 5.785 @6 GHz
#Res BH 100 kHz

+VEW 388 kHz

Span 56 MHz

Sweep 4,915 ms (8192 pts)

‘ Gate Setupr
Points
8192

6 dB BANDWIDTH Chain 1 HIGH CH
s Agilent 22:10:42 Mar 23, 2018

L

Measure

Ref 28 dBm

APvE.8(8214158),46726, Mor Conl
#Htten 38 dB

a Mkrl 14,998 MHz

8.433 dB

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Center 5.825 08 GHz
#Res BH 100 kHz

#WBH 380 kHz

Span 58 MHz

Sweep 4,915 ms (8192 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.14.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST INFORMATION

Test Date: 2018-03-15 to 2018
Project: 12053557
Tested By: 11993/46722

RESULTS

-03-16

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1

(MHz) (MHz) | (MHz)
Low 5745 16.4878| 16.5029
Mid 5785 16.4105 (| 16.4570
High 5825 16.4463 | 16.4008

99% BANDWIDTH, Chain 0

99% BANDWIDTH,

Chain 0 LOW CH

W Agilent 19:31:38 Mar 15, 2618

L

| Meas Setup

Ch Freq
Occupied Bandwidth

3.745 GHz

Trig Free

|Hverages: 1

Ref 3@ dBm #Atten

APw8.0(921418),11993, MOR / CONL

49 dB

#Peak

Log

18

Avg Number
1
0Off

On

Ep

on

Avg Mode
Repeat

Max Hold
0ff

dB/

Offst

11.2

dB

Center 5.745 08 GHz
#Res BH 330 kHz

#YEH 1 MHz

Span 48 MHz

Sweep 1.066 ms (1080 pts)

Occ BW Z Pwr
99.08 ¥

48.6009808 MHz

OBH Span

Transmit Freq Error
% dB Bandmuidth

Occupied Bandwidth
16.4878 MHz

Occ BH % Pwr
% dB

-24.382 kHz
21.458 MHz

99.00 %
-26.00 dB

®dB
-26.08 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 0 MID CH

W Agilent 19:38:37 Mar 15, 2018

L | Meas Setup

| Avg Number

Ch Freq 5.785 GHz

Trig Free 1

Occupied Bandwidth

[Averages: 1 | |

Avg Mode

APvE.B(021418),11993, MOR / CONL
Ref 38 dBm #Atten 46 dB

Exp Repeat

#Peak

Max Hold

on 0ff

Occ BH % Pwr

99.90 %

0BH Span

Center 5.785 08 GHz

#hes BH 278 kHz #YBH 320 kHz

Sweep 1.066 ms (1086 pts)

Occupied Bandwidth
16.4185 MHz

Transmit Freq Error  -32.193 kHz
% dB Bandwidth 21.1158 MHz

Occ BH % Pwr 99.60 ¥
% dB -26.08 dB

Ref Level

99% BANDWIDTH, Chain 0 HIGH CH

W Agilent 19:47:65 Mar 15, 2618

| Meas Setup

Ch Freq 5.825 GHz

Occupied Bandwidth

|Hverages: 1

L
| Avg Number
Trig Free 1
I | On 0ff

APw8.0(921418),11993, MOR / CONL
Ref 38 dBm #Htten 40 dB

o]
| Avg Mode
Exp Repeat

#Peak

Log

18

Max Hold
On 0ff

dB/

Offst

11.2

Occ BW Z Pwr
99.68 ¥

dB

Center 5.825 08 GHz

+Res BH 338 kHz +VEW 918 kHz

0BH Span
45.0000008 MHz

Span 48 MHz
Sweep 1066 ms (1008 pts)

Occupied Bandwidth
16.4463 MHz

Transmit Freq Error  -38.021 kHz
% dB Bandwidth 22.581 MHz

xdB
Occ BH % Pwr 99.08 % —26.88 dB

® dB -26.00 4B

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
s Agilent 22:18:21 Mar 16, 2018

L

Meas Setup

Ch Freq ©5.74

Occupied Bandwidth

3 GHz

|Huerages: 1

APvE.A(B214183,11993, Mar
Ref 38 dBm #Atten

/4 Conl
46 dB

#Peak

|
Trig Free
| |

Avg Number
1
On 0ff

Avg Mode

Occ BH # Pwr

99.00 %

| 0B Span

Center 5.745 @8 GHz
#Res BW 330 kHz

#yBH 1 MHz

Span 48 MHz

Sweep 1.066 ms (1088 pts)

49.0000000 MHz

16.50

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth

29 MHz

-7.192 kHz
23.435 MHz

Occ BH % Pwr
x dB

99.00 ¥
-26.98 dB

Optimize
Ref Level

99% BANDWIDTH, Chain 1 MID CH

- Agilent 22:27:06 Mar 1

6, 2018

| Meas Setup

Ch Freq
Occupied Bandwidth

5.785 GHz

|Huerages: 1

L
Trig Free
1 |

| Avg Number
1
On Off

Ref 30 dBm #Atten

APw8.0(921418),11993, Mor / Canl

49 dB

Avg Mode
Exp Repeat

#Peak

hil
Max Hold
On 0ff

Occ BW Z Pwr
99.00 ¥

Center 5.785 @6 GHz
#Res BH 240 kHz

#VEW 758 kHz

Span 48 MHz

Sweep 1866 ms (1006 pts)

0BW Span
40.0000008 MHz

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
16.4578 MHz

-6.875 kHz
21.874 MHz

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

#*dB
-26.00 4B

Optimize
Ref Level
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1 HIGH CH
s Agilent 22:38:59 Mar 16, 2018

L

| Meas Setup

Ch Freq
Occupied Bandwidth

3.825 GHz

Trig Free

|Hverages: 1

Ref 38 dBm

APvE.B(B214183,11993, Mor / Canl
#Atten 48 dB

#Peak

Log

18 <

Ln

on

Avg Number
1
Off

Avg Mode
Repeat

Max Hold
0ff

dB/

Offst

11.2

dB

Center 5.825 08 GHz
#Res BH 330 kHz

#YEBH 1 MHz

Span 48 MHz

Sweep 1066 ms (1008 pts)

Occ BW Z Pwr

48.60098689 MHz

99.00 %

0BH Span

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
16.4008 MHz

-41.478 kHz
22.018 MHz

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

-26.08 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.14.3. OUTPUT POWER — EXTERNAL ANTENNAS
LIMITS

FCC §15.407 (a) (3)
RSS-247 Issue 2 Section 6.2.4.1

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz 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.

TEST INFORMATION

Test Date:2018-03-30
Project: 12053557
Tested By: 46722

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS 6 Mbps

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 2.16 30.00
Mid 5785 2.16 30.00
High 5825 2.16 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 13.09 13.94 16.55 30.00 -13.45
Mid 5785 13.06 13.81 16.46 30.00 -13.54
High 5825 13.02 13.77 16.42 30.00 -13.58
RESULTS 54 Mbps
Antenna Gain and Limit
Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 2.16 30.00
Mid 5785 2.16 30.00
High 5825 2.16 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 13.47 14.18 16.85 30.00 -13.15
Mid 5785 13.52 14.11 16.84 30.00 -13.16
High 5825 13.47 14.09 16.80 30.00 -13.20
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.14.4. OUTPUT POWER — PCB ANTENNAS

LIMITS

FCC §15.407 (a) (3)

RSS-247 Issue 2 Section 6.2.4.1

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz 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.

TEST INFORMATION

Test Date:2018-03-30

Project: 12053557
Tested By: 46722

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS 6 Mbps
Antenna Gain and Limit
Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 1.92 30.00
Mid 5785 1.92 30.00
High 5825 1.92 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 13.09 13.94 16.55 30.00 -13.45
Mid 5785 13.06 13.81 16.46 30.00 -13.54
High 5825 13.02 13.77 16.42 30.00 -13.58
RESULTS 54 Mbps
Antenna Gain and Limit
Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 1.92 30.00
Mid 5785 1.92 30.00
High 5825 1.92 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 13.47 14.18 16.85 30.00 -13.15
Mid 5785 13.52 14.11 16.84 30.00 -13.16
High 5825 13.47 14.09 16.80 30.00 -13.20
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.14.5. MAXIMUM POWER SPECTRAL DENSITY — EXTERNAL ANTENNAS
LIMITS

FCC §15.407 (a) (3)
RSS-247 Issue 2 Section 6.2.4.1

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz 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.

TEST INFORMATION

Test Date: 2018-04-27
Project: 12053557
Tested By: 40882

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS
Antenna Gain and Limits
Channel | Frequency | Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 517 30.00
Mid 5785 5.17 30.00
High 5825 5.17 30.00
| Duty Cycle CF (dB)l 3.41 Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 -1.41 -1.66 4.89 30.00 -25.11
Mid 5785 -1.44 -1.60 4.90 30.00 -25.10
High 5825 -1.25 -1.36 5.12 30.00 -24.88

Note - PSD from 802.11a 6Mbps was used to represent 802.11a 54Mbps because the 6Mbps data was
taken at the same or higher power setting and is therefore, worst-case.

PSD, Chain 0

PSD, Chain 0 LOW CH
s Agilent 13:28:39 Rpr 27, 2018

L | Measure

Ref 28 dBm

APw8.2(932118),40882, MOR-Caonz

Atten 20 dB

Mkrz 5.748 55 GHz

-1.411 dBm

#Ayy
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Multi Carrier
Power
Power Stat
CCDF

Center 5.745 8@ GHz
#Res BW 510 kHz

#yBH 1.5 MHz

Span 58 MHz
Sweep 1 ms (1881 pts)

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

PSD, Chain 0 MID CH
5 Agilent 13:30:55 Apr 27, 2018

L

| Measure

Ref 28 dBm

APwE.2(832118),40852, MOR-ConZ
Atten 28 dB

#Avy
Log

Mkr2 5.787 26 GHz
-1.439 dBm Meas Off

18
dB/

Offst
11.2

Channel Power

dB

‘ Occupied BH

#PAvy
168

‘ ACP

Wl 52
53 RS

AA
£t

Multi Carrier
' Power

FTun

Power Stat
CCDF

Swp

Center 5785 8@ GHz
#Res BH 518 kHz

#YBH 1.5 MHz

Span 50 MHz ‘ 1“‘0’{3
Sweep 1 mg (1081 pts)

PSD, Chain 0 HIGH CH

- Agilent 15:19:04

Apr 27, 2818

L

[ Measure

APw8.2(932118),4088
Ref 28 dBm

2, MOR-Caon2
Atten 20 oB

#Avg
Log

Mkr2 5.827 60 GHz
-1.247 dBm Meas Off

19
dB/

Channel Power

Offst
11.2

dB

‘ Occupied BH

ACP

#PAvg
1@

Wl 52
53 RS

AA

Multi Carrier
Power

£0f
FTun

Swp

Power Stat
CCDF

Center 5.825 08 GHz
#Res BH 510 kHz

#YBW 1.5 MHz

Span 50 Mhz ‘ 1"‘0’{"2’
Sweep 1 ms (1001 pts)
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1

PSD, Chain 1 LOW CH
5 Agilent 13:29:42 Rpr 27, 2019

L

| Measure

APvE.2(632118),48582, MOR-Con2
Ref 28 dBm Atten 28 dB

Mkr2 5.748 85 GHz
-1.657 dEm

#Avy
Log

18
dB/

Offst
11.2

dB

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvy
168

‘ ACP

Wl 52
53 FS

AA
£t

FTun

Swp

Center 5.745 8@ GHz

+Res BH 518 kHz #YBH 1.5 MHz

Span 58 MHz
Sweep 1 mg (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1 of 2

Note: Date should be Apr 27, 2019.

PSD, Chain 1 MID CH
5 Agilent 13:31:56 Apr 27, 2019

L

| Measure

APvE.2(632118),48582, MOR-Con2
Ref 28 dBm Atten 28 dB

Mkr2 5.786 25 GHz
-1.597 dBm

#Avy
Log

18
dB/

Offst
11.2

dB

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvy
168

‘ ACP

Wl 52
53 FS

AA

£
FTun

Swp

Center 5785 8@ GHz

+Res BH 518 kHz #YBH 1.5 MHz

Span 58 MHz
Sweep 1 mg (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1 of 2

Note: Date should be Apr 27, 2019.

Page 411 of 822

UL LLC

12 Laboratory Dr., RTP, NC 27709

FORM

NO: 03-EM-F00858
TEL: (919) 549-1400

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



REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

PSD, Chain 1 HIGH CH
5 Agilent 15:28:03 Rpr 27, 2019 L [ Measure

APvE.2(832118),46882, MOR-Can2 Mkrz 5327 45 GHz
Ref 28 dBm Atten 20 dB -1.362 dEm Meas Off
#Avg

Log

14

dB/ Channel Power
Offst

11.2 ¢

dB Occupied BH

ACP

#PAvg

160 ’

L5 Multi Carrier

5318 i Power
AA

T Power Stat

FTun Stat

Swp

Center 5.825 80 GHz Span 50 MHz ‘ 1"‘;{3

#Res BH 518 kHz #\BH 1.5 MHz Sweep 1 ms (1001 pts)

Note: Date should be Apr 27, 2019.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.14.6. MAXIMUM POWER SPECTRAL DENSITY — PCB ANTENNAS

LIMITS

FCC §15.407 (a) (3)

RSS-247 Issue 2 Section 6.2.4.1

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz 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.

TEST INFORMATION

Tested Date: 2018-04-27

Project: 12053557
Tested By: 40882

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS
Antenna Gain and Limits
Channel | Frequency | Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 4.92 30.00
Mid 5785 4.92 30.00
High 5825 4.92 30.00
| Duty Cycle CF (dB)l 3.41 Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 -1.411 -1.657 4.89 30.00 -25.11
Mid 5785 -1.439 -1.597 4.90 30.00 -25.10
High 5825 -1.247 -1.362 5.12 30.00 -24.88

Note - PSD from 802.11a 6Mbps was used to represent 802.11a 54Mbps because the 6Mbps data was

taken at the same or higher power setting and is therefore, worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 LOW CH
s Agilent 13:28:39 Rpr 27, 2018

Heasure

Ref 28 dBm

APvE.2(832118),46882, MOR-Can2
Atten 20 oB

Mkrz 5.748 55 GHz
-1.411 dBm

#Avg
Log

19
dB/

Offst
11.2

dB

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
169

‘ ACP

Wl 52
53 FS

AA
£t

FTun

Swp

Center 5.745 @6 GHz
#Res BH 518 kHz

Span 58 MHz

#\BH 1.5 MHz Sweep 1 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 0 MID CH

# Agilent 13:36:55 Apr 27, 2615

Heasure

Ref 28 dBm

APvE.2(832118),46882, MOR-Can2
Atten 20 oB

Mkrz 5.787 2@ GHz
-1.433 dBm

#Avg
Log

19
dB/

Offst
11.2

dB

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
169

‘ ACP

Wl 52
53 FS

AA
£t

FTun

Swp

Center 5.785 @6 GHz
#Res BH 518 kHz

Span 58 MHz

#\BH 1.5 MHz Sweep 1 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

PSD, Chain 0 HIGH CH
5t Agilent 15:19:04 Rpr 27, 2018

L

| Measure

APv8.2(932118),40882, MOR-ConZ
Ref 28 dBm Atten 20 dB

Hkrz 5.827 68 GHz
-1.247 dBm

#Avg
Log

19
dB/

Offst
11.2

dB

Meas Off

Channel Power
‘ Occupied BH

#PAvg
1@

ACP

Wl 52
53 RS

AA
£0f

FTun

Swp

Center 5.825 08 GHz

+Res BH 518 kHz #YBW 1.5 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1

PSD, Chain 1 LOW CH
5 Agilent 13:29:42 Rpr 27, 2019

L

| Measure

APv8.2(032118),48882, MOR-Can2
Ref 28 dBm Atten 28 B

Mkr2 5.748 85 GHz
-1.657 dEm

#Avg
Log

18
dB/

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.745 86 GHz
#Res BH 510 kHz

#BH 1.5 MHz

Span 56 MHz
Sweep 1 ms (18001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of?2

Note: Date should be Apr 27, 2018.

DATE: 2018-06-06
IC: 3232A-424821
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 MID CH

W Agilent 13:31:56

Apr 27, 2919

L

| Measure

AP8.2(832118),4988
Ref 28 dBm

2, MOR-Con2
Atten 28 dB

Mkr2 5.786 25 GHz
-1.597 dBm

#Avg
Log

18
dB/

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 5.785 @8 GHz
#Res BW 510 kHz

#4YBH 1.5 MHz

Span 58 MHz
Sweep 1 ms (18081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

Note: Date should be Apr 27, 2018.

PSD, Chain 1 HIGH CH

- Agilent 15:20:03

Apr 27, 2819

L

[ Measure

Ref 28 dBm

APv8.2(932118),40882, MOR-ConZ

Atten 20 oB

Mkrz 5.827 45 GHz
-1.362 dBm

#Avy
Log

19
dB/

Offst
11.2

dB

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
1@

ACP

Wl 52
53 FS

AA
£0f

FTun

Swp

Center 5.825 08 GHz
#Res BH 510 kHz

#YBW 1.5 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

Note: Date should be Apr 27, 2018.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.15. 802.11n HT20 MODE IN THE 5.8 GHz BAND

8.15.1.6 dB BANDWIDTH
LIMITS

FCC §15.407 (e)
RSS-247 Issue 2 Section 6.2.4.1

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

TEST INFORMATION

Test Date: 2018-03-23
Project: 12053557
Tested By: 46726/26722

RESULTS

Channel |Frequency| 6 dBBW | 6 dB BW [Minimum
Chain0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)

Low 5745 15.0650 | 15.0590 0.5
Mid 5785 15.1140 | 15.1140 0.5
High 5825 14.0700 | 15.0650 0.5
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH

W Agilent 22:52:07 Mar 23, 2018

L

| Sweep

APvE.0(621418),46726, Mor Canl

Ref 28 dBm

#Atten 38 dB

a Mkrl 15.865 MHz
3.234 dB

#Peak

4915 ms

Sweep Time

Sweep Time
4,915 ms
Auto Man

Sweep

Single Cont
Auto Sweep
Time

Horm Accy
Gate
On Off]

Center 5.745 @8 GHz
#Res BW 100 kHz

#WBH 300 kHz

Span 58 MHz

Sweep 4,915 ms (8192 pts)

‘ Gate Setupr
Points
81392

—

6 dB BANDWIDTH Chain 0 MID CH

% Agilent 22:58:01 Mar 23, 2018

L

| Sweep

APvE.0(621418),46726, Mor Canl

Ref 28 dBm

#Atten 38 dB

a Mkrl 15114 MHz
8.387 dB

#Peak

Sweep Time

4.91|5 ms)|

Center 5.785 @8 GHz
#Res BW 100 kHz

#WBH 300 kHz

Span 58 MHz

Sweep 4,915 ms (8192 pts)

Sweep Time
4,915 ms
Auto Man

Sweep
Single Cont
Auto Sweep
Time

Horm Accy

Gate
On Off]

‘ Gate Setupr
Points
81392

—
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

6 dB BANDWIDTH Chain 0 HIGH CH

w Agilent 224908 Mar 23, 2018

L

| Sweep

Ref 28 dBm

APvE.A(B21418),46726, Mor Conl
#Atten 30 4B

a Mkrl 14.878 MHz
9.286 dB

#Peak

Sweep Time
4,915 ms
Auto Man

Sweep
Single Cont,

Auto Sweep
Time
Acey

 Sweep Time
4915 ms|

#PAvg |
2 |

Ml 52
53 FC

AA

£0f
FTun

Swp

Center 5.825 08 GHz
#Res BH 100 kHz

+VEW 388 kHz

Span 58 MHz

Sweep 4,915 ms (8192 pts)

Gate Setupr

Points
8192

—

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH

% Agilent 22:14:12 Mar 23, 2018

L

| Sweep

Ref 28 dBm

APvE.8(021415),46728, Mor Canl
#Atten 38 dB

a Mkrl 15.859 MHz
1.193 dE

#Peak

4915 ms|

Sweep Time— |

Sweep Time
4.915 ms
Auto Man

Sweep
Single Cont

Auto Sweep
Time
Horm Accy

Gate
On Off]

Center 5.745 86 GHz
#Res BH 100 kHz

#WBH 308 kHz

Span 56 MHz

Sweep 4,915 ms (8192 pts)

‘ Gate Setup
Points
8132
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

6 dB BANDWIDTH Chain 1 MID CH

W Agilent 22:18:56 Mar 23, 2018

L

| Sweep

Ref 28 dBm

APvE.8(B21418),46726, Mor Conl
#Atten 38 dB

a Mkrl 15114 MHz
8.617 dB

#Peak

Sweep Time
4,915 ms
Auto Man

Sweep
Single Cont

Auto Sweep
Time
Horm Accy

Gate
On Off]

Center 5.785 @8 GHz
#Res BW 100 kHz

#WBH 300 kHz

Span 58 MHz

Sweep 4,915 ms (8192 pts)

‘ Gate Setupr
Points
81392

6 dB BANDWIDTH Chain 1 HIGH CH

w Agilent 22:21:45 Mar 23, 2018

L

[ Sweep

Ref 28 dBm

APvE.A(B21418),46726, Mor Conl
#Atten 30 4B

a Mkrl 15.865 MHz
3.142 dB

#Peak

Sweep Time
4,915 ms
Auto Man

Sweep
Single Cont,

Auto Sweep
Time
Harm Accy

#PAvg
2

Gate
On Off]

Ml 52
53 FC

AA
£0f

FTun
Swp

Center 5.825 08 GHz
#Res BH 100 kHz

+VEW 388 kHz

Span 58 MHz

Sweep 4,915 ms (8192 pts)

‘ Gate Setupr
Points
8192
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.15.2.99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST INFORMATION
Test Date: 2018-04-27
Project: 12053557
Tested By: 40822

RESULTS

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

Low 5745 17.6071| 17.4938
Mid 5785 17.5183( 17.4292
High 5825 17.5391| 17.4419

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
d Agilent 13:3%:14 Apr 27, 2018 L [ Heasure |
|

Ch Freq 5.745 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 1 | |

| Channel Power

APvE.2(032118),48582, MOR-Con2
Ref 38 dBm #Atten 46 dB

#3amp ‘ Occupied BK

Log
18

dB/
Offst | s

11.2
dB

Hultl Carrier

Center 5.745 @@ GHz Span 48 MHz Power
#Res BH 330 kHz $YBH 910 kHz  Sweep 1.132 ms (1608 pts)

Occupied Bandvidth Occ BH % Pwr  99.00 7
17.6071 MHz x dB -26.00 dB

Transmit Freq Error  -51.966 kHz
% dB Bandwidth 23.869 MHz*

Power Stat
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 0 MID CH

W Agilent 13:45:04 Apr 27, 26018

L | Measure

]

Ch Freq
Occupied Bandwidth

3.785 GHz

Trig Free Meas Off

[Averages: 1

| Channel Power

APvE.2(032118),48552, MOR-Con2
Ref 38 dBm #Atten 46 dB

#Samp

Occupied BH

Log

18

P TP ERPEL T PR WY | TV
s

dB/

Offst |

11.2

dB

Hultl Carrier

:

Center 5.785 08 GHz
#Res BH 220 kHz

#YBH 680 kHz

Sweep 2.531 ms (1086 pts)

Span 40 Mz Power

Occupied Bandwidth
175183 MHz

-41.477 kHz
22.218 MHz*

Transmit Freq Error
% dB Bandwidth

Occ BH % Pwr
% dB

Power Stat
99.00 %

-26.00 dB

99% BANDWIDTH, Chain 0 HIGH CH

# Agilent 13:49:52 Apr 27, 2018

L | Measure

Ch Freq 5.825 GHz

Occupied Bandwidth

|Huerages: 1

|
Trig Free Meas Off

APw8.2(832118),40882, MOR-Con2
Ref 38 dBm #Htten 40 dB

| Channel Power

#Samp

Log
18

A
e

dB/

Offst

ACP

| ‘ Occupied BH

11.2

dB

Multi Carrier

Center 5.825 @6 GHz
#Res BH 240 kHz

#WBH 7508 kHz

Sweep 2131 ms (1088 pts)

Span 40 Mz Power

Occupied Bandwidth
17.5391 MHz

-38.291 kHz
22,035 MHz:*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Puwr
x dB

Power Stat
99.60 ¥ CCDF

-26.98 dB

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
% Agilent 13:40:15 RApr 27, 2019

L

| Measure

]

Ch Freq 5.745 GHz

Trig Free

Occupied Bandwidth |Huerages: 1

APvE.2(032118),48552, MOR-Con2
Ref 38 dBm #Atten 46 dB

#Samp

Log

Meas Off

Channel Power

Occupied BH

18

dB/

Offst

11.2
dB

Center 5.745 08 GHz

#Res BH 338 kHz #yEH 1 MHz

Span 48 MHz

Sweep 1,132 ms (1086 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
17.4938 MHz

Transmit Freq Error  -22.858 kHz
% dB Bandwidth 22.887 MHz*

Occ BH % Pwr

% dB

99.00 %
-26.00 dB

Power Stat

Note: Date should be Apr 27,2018.

99% BANDWIDTH, Chain 1 MID CH
5 Agilent 13:46:02 Apr 27, 2019

L

| Measure

]

Ch Freq 5.785 GHz

Trig Free

Occupied Bandwidth |Huerages: 1

APvE.2(032118),48582, MOR-Con2
Ref 38 dBm #Atten 46 dB

#Samp

Log

18

Meas Off

Channel Power

Occupied BH

dB/

Offst

11.2

dB

Center 5.785 08 GHz

#Res BH 338 kHz #yEH 1 MHz

Span 48 MHz

Sweep 1,132 ms (1086 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
17.4292 MHz

Transmit Freq Error  -9.721 kHz
% dB Bandwidth 22,189 MHz*

Occ BH % Pwr

x dB

99.00 %
-26.00 dB

Power Stat

Note: Date should be Apr 27,2018.

Page 424 of 822

UL LLC
12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858
TEL: (919) 549-1400

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



REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1 HIGH CH
5 Agilent 13:58:50 Rpr 27, 2019

L

| Measure

Ch Freq

Occupied Bandwidth

5.825 GHz

Trig Free

|Huerages: 1

1 Meas Off

APw8.2(832118),40882, MOR-Con2
Ref 38 dBm

#Atten 40 dB

| Channel Power

#Samp

Log

19

dB/

Offst

ACP

11.2

dB

Center 5.825 @6 GHz

#hes BH 338 kHz #WBH 1 MHz

Span 46 MHz

Sweep 1.132 ms (1088 pts)

Power

| ‘ Occupied BH

Multi Carrier

Occupied Bandwidth

17.4418 MHz

Transmit Freq Error  -34.238 kHz
% dB Bandwuidth

28.978 MHz:*

Occ BH % Puwr
x dB

99.00 %
-26.98 dB

Power Stat
CCDF

More
1of 2

Note: Date should be Apr 27, 2018.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.15.3. OUTPUT POWER — EXTERNAL ANTENNAS
LIMITS

FCC §15.407 (a) (3)
RSS-247 Issue 2 Section 6.2.4.1

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz 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.

TEST INFORMATION

Test Date: 2018-03-30
Project: 12053557
Tested By: 46722

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13

FCC ID:

A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS MCS0

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 2.16 30.00
Mid 5785 2.16 30.00
High 5825 2.16 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 12.90 13.68 16.32 30.00 -13.68
Mid 5785 12.85 13.65 16.28 30.00 -13.72
High 5825 12.80 13.64 16.25 30.00 -13.75
RESULTS MCS7
Antenna Gain and Limit
Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 2.16 30.00
Mid 5785 2.16 30.00
High 5825 2.16 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 13.48 14.24 16.89 30.00 -13.11
Mid 5785 13.52 14.13 16.85 30.00 -13.15
High 5825 13.41 14.13 16.80 30.00 -13.20
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.15.4. OUTPUT POWER — PCB ANTENNAS
LIMITS

FCC §15.407 (a) (3)
RSS-247 Issue 2 Section 6.2.4.1

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz 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.

TEST INFORMATION
Test Date: 2018-03-30

Project: 12053557
Tested By: 46722

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13

FCC ID:

A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS MCS0

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 1.92 30.00
Mid 5785 1.92 30.00
High 5825 1.92 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 12.90 13.68 16.32 30.00 -13.68
Mid 5785 12.85 13.65 16.28 30.00 -13.72
High 5825 12.80 13.64 16.25 30.00 -13.75
RESULTS MCS7
Antenna Gain and Limit
Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 1.92 30.00
Mid 5785 1.92 30.00
High 5825 1.92 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 13.48 14.24 16.89 30.00 -13.11
Mid 5785 13.52 14.13 16.85 30.00 -13.15
High 5825 13.41 14.13 16.80 30.00 -13.20
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.15.5. MAXIMUM POWER SPECTRAL DENSITY — EXTERNAL ANTENNAS

LIMITS

FCC §15.407 (a) (3)

RSS-247 Issue 2 Section 6.2.4.1

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz 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.

TEST INF

ORMATION

Test Date: 2018-04-27

Project: 1

2053557

Tested By: 40822

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS

Antenna Gain and Limits

Channel | Frequency | Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 517 30.00
Mid 5785 5.17 30.00
High 5825 5.17 30.00
| Duty Cycle CF (dB)l 3.27 Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 -1.600 -1.136 4.92 30.00 -25.08
Mid 5785 -1.166 -1.582 4.9 30.00 -25.09
High 5825 -1.224 -1.462 4.94 30.00 -25.06

Note - PSD from 802.11n20 MCSO0 was used to represent 802.11n20 MCS7 because the MCS0 data was
taken at the same or higher power setting and is therefore, worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 LOW CH
s Agilent 13:43:31 RApr 27, 2018

Heasure

Ref 28 dBm

APvE.2(832118),46882, MOR-Can2
Atten 20 oB

Mkrz 5.742 45 GHz
-1.688 dBm

#Avg
Log

19
dB/

Offst
11.2

dB

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
169

‘ ACP

Wl 52
53 FS

AA
£t

FTun

Swp

Center 5.745 @6 GHz
#Res BH 518 kHz

Span 58 MHz

#\BH 1.5 MHz Sweep 1 ms (1001 pts)

Multi Carrier
. Power

Power Stat
CCDF
More
1of 2

PSD, Chain 0 MID CH

# Agilent 13:48:18 Apr 27, 2615

Heasure

Ref 28 dBm

APvE.2(832118),46882, MOR-Can2
Atten 20 oB

Mkrz 5.783 6@ GHz
-1.166 dBm

#Avg
Log

19
dB/

Offst
11.2

dB

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
169

‘ ACP

Wl 52
53 FS

AA
£t

FTun

Swp

Center 5.785 @6 GHz
#Res BH 518 kHz

Span 58 MHz

#\BH 1.5 MHz Sweep 1 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 HIGH CH
s Agilent 13:53:25 Apr 27, 2018

L

| Measure

APv8.2(932118),40882, MOR-ConZ
Ref 28 dBm Atten 20 dB

Hkrz 5.826 45 GHz
-1.224 dBm

#Avg
Log

19
dB/

Offst
11.2

dB

Meas Off

Channel Power

#PAvg
1@

‘ Occupied BH

ACP

Wl 52
53 FS

AA
£0f

FTun
Swp

Center 5.825 08 GHz
#Res BH 510 kHz

#YBW 1.5 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1

PSD, Chain 1 LOW CH
5t Agilent 13:44:39 Apr 27, 2019

L

| Measure

APv8.2(032118),48882, MOR-Can2
Ref 28 dBm Atten 28 B

Mkr2 5.743 75 GHz
-1.136 dEm

#Avg
Log

18
dB/

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 5.745 86 GHz
#Res BH 510 kHz

#BH 1.5 MHz

Span 56 MHz
Sweep 1 ms (18001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of?2
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REPORT NO: R12053557-E13
FCC ID: A94424821

PSD, Chain 1 MID CH

W Agilent 13:49:20

Apr 27, 2919

L

| Measure

Ref 28 dBm

APwE.2(832118),468582, MOR-Con2
Atten 28 dB

Mkr2 5.769 88 GHz
-1.582 dBm

#Avg
Log

18
dB/

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 5.785 @8 GHz
#Res BW 510 kHz

#4YBH 1.5 MHz

Span 58 MHz
Sweep 1 ms (18081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1 HIGH CH

- Agilent 13:54:20

Apr 27, 2819

L

[ Measure

APw8.2(932118),4088
Ref 28 dBm

2, MOR-Caon2
Atten 20 oB

Mkrz 5.827 45 GHz
-1.462 dBm

#Avg
Log

19
dB/

Offst
11.2

dB

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
1@

ACP

Wl 52
53 FS

AA

£0f
FTun

Swp

Center 5.825 08 GHz
#Res BH 510 kHz

#YBW 1.5 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.15.6. MAXIMUM POWER SPECTRAL DENSITY — PCB ANTENNAS
LIMITS

FCC §15.407 (a) (3)
RSS-247 Issue 2 Section 6.2.4.1

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz 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.

TEST INFORMATION
Test Date: 2018-03-30

Project: 12053557
Tested By: 46722

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS

Antenna Gain and Limits

Channel | Frequency | Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 4.92 30.00
Mid 5785 4.92 30.00
High 5825 4.92 30.00
| Duty Cycle CF (dB)l 3.27 Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 -1.600 -1.136 4.92 30.00 -25.08
Mid 5785 -1.166 -1.582 4.9 30.00 -25.09
High 5825 -1.224 -1.462 4.94 30.00 -25.06

Note - PSD from 802.11n20 MCSO0 was used to represent 802.11n20 MCS7 because the MCS0 data was
taken at the same or higher power setting and is therefore, worst-case.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0

PSD, Chain 0 LOW CH
s Agilent 13:43:31 RApr 27, 2018

Heasure

Ref 28 dBm

APvE.2(832118),46882, MOR-Can2
Atten 20 oB

Mkrz 5.742 45 GHz
-1.688 dBm

#Avg
Log

19
dB/

Offst
11.2

dB

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
169

‘ ACP

Wl 52
53 FS

AA
£t

FTun

Swp

Center 5.745 @6 GHz
#Res BH 518 kHz

Span 58 MHz

#\BH 1.5 MHz Sweep 1 ms (1001 pts)

Multi Carrier
. Power

Power Stat
CCDF
More
1of 2

PSD, Chain 0 MID CH

# Agilent 13:48:18 Apr 27, 2615

Heasure

Ref 28 dBm

APvE.2(832118),46882, MOR-Can2
Atten 20 oB

Mkrz 5.783 6@ GHz
-1.166 dBm

#Avg
Log

19
dB/

Offst
11.2

dB

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
169

‘ ACP

Wl 52
53 FS

AA
£t

FTun

Swp

Center 5.785 @6 GHz
#Res BH 518 kHz

Span 58 MHz

#\BH 1.5 MHz Sweep 1 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 HIGH CH
5 Agilent 13:53:25 Rpr 27, 2018

L

| Measure

APv8.2(932118),40882, MOR-ConZ
Ref 28 dBm Atten 20 dB

Hkrz 5.826 45 GHz
-1.224 dBm

#Avg
Log

19
dB/

Offst
11.2

dB

Meas Off

Channel Power

#PAvg
1@

‘ Occupied BH

ACP

Wl 52
53 FS

AA
£0f

FTun
Swp

Center 5.825 08 GHz
#Res BH 510 kHz

#YBW 1.5 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1

PSD, Chain 1 LOW CH
5 Agilent 13:44:39 Rpr 27, 2019

L

| Measure

APv8.2(932118),40882, MOR-ConZ
Ref 28 dBm Atten 20 dB

Mkrz 5.743 75 GHz
-1.138 dBm

#Avg
Log

19
dB/

Offst
11.2

dB

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
1@

ACP

Wl 52
53 FS

AA
£0f

FTun
Swp

Center 5.745 08 GHz
#Res BH 510 kHz

#YBW 1.5 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

PSD, Chain 1 MID CH

W Agilent 13:49:20

Apr 27, 2919

L

| Measure

Ref 28 dBm

APwE.2(832118),468582, MOR-Con2
Atten 28 dB

Mkr2 5.769 88 GHz
-1.582 dBm

#Avg
Log

18
dB/

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 5.785 @8 GHz
#Res BW 510 kHz

#4YBH 1.5 MHz

Span 58 MHz
Sweep 1 ms (18081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1 HIGH CH

- Agilent 13:54:20

Apr 27, 2819

L

[ Measure

APw8.2(932118),4088
Ref 28 dBm

2, MOR-Caon2
Atten 20 oB

Mkrz 5.827 45 GHz
-1.462 dBm

#Avg
Log

19
dB/

Offst
11.2

dB

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
1@

ACP

Wl 52
53 FS

AA

£0f
FTun

Swp

Center 5.825 08 GHz
#Res BH 510 kHz

#YBW 1.5 MHz

Span 58 MHz
Sweep 1 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.16. 802.11n HT40 MODE IN THE 5.8 GHz BAND
8.16.1. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

RSS-247 Issue 2 Section 6.2.4.1

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

TEST INFORMATION

Test Date: 2018-03-23

Project: 12053557
Tested By: 46726/46722

RESULTS
Channel | Frequency | 6dBBW | 6 dB BW [Minimum
Chain 0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Low 5755 33.793 35.087 0.5
High 5795 35.026 35.038 0.5

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH
s Agilent 22:45:47 Mar 23, 2018

L

| Sweep

Ref 20 dBm

APvE.A(0214183,46726, Mor Conl
#Atten 38 dB

a Mkrl 33.793 MHz
2.032 dB

#Peak
Log

18
dB/

Offst

Sweep Time
9.829 ms

Auto Sweep

Time
Hor th Accy
Gate
On Off

Center 5.755 @ GHz
#Res BH 100 kHz

Span 1

8 MHz

#WBH 300 kHz  Sweep 9.829 ms (8192 pts)

‘ Gate Setupr
Points
8192
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

6 dB BANDWIDTH Chain 0 HIGH CH

- Agilent 22:35:18

Mar 23, 2618

L

| Sweep

Ref 28 dBm

APw8.00921418),46726, Mor Canl

#Atten 30 4B

a Mkrl 35.026 MHz
-0.273 dB

#Peak

Sweep Time
9.829 ms
Auto Man

Sweep
Cont

Single

Auto Sweep
Time
Acey

Horm

#PAvg
2

Gate
On Off]

ML s2f
$3 FC

AA
£0f

FTun

Swp

Center 5.795 @ GHz
#Res BH 100 kHz

+VEW 388 kHz

Span 108 MHz

Sweep 9,829 ms (8192 pts)

‘ Gate Setupr
Points
8192

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH

w Agilent 22:27:11

Mar 23, 2618

L

| Sweep

Ref 28 dBm

APw8.00921418),46726, Mor Canl

#Atten 30 4B

a Mkrl 35.887 MHz
-0.145 dB

#Peak

Sweep Time

Sweep Time
9.829 ms
Auto Man

Sweep
Single Cont,
Auto Sweep
Time

Horm Acey

9.829 ms|
I

Gate
On Off]

AA

FTun

Swp

Center 5.755 @ GHz
#Res BH 100 kHz

+VEW 388 kHz

Span 108 MHz
Sweep 9,829 ms (8192 pts)

‘ Gate Setupr
Points
8192
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

6 dB BANDWIDTH Chain 1 HIGH CH
w Agilent 223838 Mar 23, 2018 L | Measure

APw8.00921418),46726, Mor Canl a Mkrl 35.838 MHz
Ref 28 dBm #Htten 30 dB -0.171 dB Meas Off

#Peak
Channel Power
‘ Occupied BH

ACP

#PAvg

2@ s N

M5 Multi Carrier
53 13K Power

AA

T Power Stat
FTun Stat
Swp

Center 5.795 @ GHz Span 108 MHz ‘ 1"‘;{3
#Res BH 100 kHz #\JBH 300 kHz  Sweep 9.829 ms (8192 pts)
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.16.2.99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST INFORMATION

Test Date: 2018-04-27
Project: 12053557
Tested By: 40882

RESULTS

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

Low 5755 37.5213 ] 36.4980
High 5795 37.3341] 36.2717

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
# Agilent 14:88:41 Apr 27, 2618 L | Measure

Ch Freq 5.755 GHz Trig Freel Meas Off
Occupied Bandwidth [Averages: 1 | |

| Channel Power
APw3.2(0832118),46882, MOR-Con2
Ref 38 dBm #Atten 48 dB
#oamp Occupied BH
Log
10 o :

dB/
Offr Drvbreee by ACP

11.2 ‘

dB

Multi Carrier

Center 5.755 @@ GHz Span 88 MHz Power
#Res BH 638 kHz $WBH 2.2 MHz  Sweep 1.066 ms (1908 pts)

Power Stat
Occupied Bandwidth Oce BH % Pwr  99.00 7 CCDF

375213 MHz ®x dB  -26.00 4B

Transmit Freq Error  -228.731 kHz
% dB Bandwidth 74.123 MHz*

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 0 HIGH CH

W Agilent 14:15:85 Apr 27, 26018

L

| Measure

]

Ch Freq 5.795 GHz

Trig Free

Occupied Bandwidth

[Averages: 1

Meas Off

| Channel Power

APvE.2(032118),48552, MOR-Con2
Ref 38 dBm #Atten 46 dB

#Samp

Occupied BH

Log

18

dB/

Offst

11.2

dB

Hultl Carrier

=

Center 5.795 08 GHz

Span

8 MHz

Power

#hes BH 528 kHz

#YBH 1.8 MHz

Sweep 1.066 ms (1086 pts)

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
37.3341 MHz

-78.888 kHz
72.389 MHz*

Occ BH % Pwr 99.60 ¥
% dB -26.08 dB

Power Stat

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
s Agilent 14:09:43 Rpr 27, 2019

L

| Measure

]

Meas Off

Ch Freq

3.735 GHz

Trig Free

Occupied Bandwidth

|Hverages: 1

| Channel Power

APw8.2(932118),40882, MOR-ConZ

Ref 38 dBm

#Atten 48 dB

#3amp

Log

Occupied BH

18

F.
¥

dB/

Offst

11.2

‘ ACP

dB

’ Multi Carrier

+Res BH 758 kHz

Center 5.755 08 GHz

#YBH 2.2 MHz

Span 30 MHz

Sweep 1066 ms (1008 pts)

Power

Occupied Bandwidth
36.4980 MHz

Transmit Freq Error  37.320 kHz
% dB Bandwidth 658.888 MHz*

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 1 HIGH CH

W Agilent 14:16:83 Apr 27, 2619 L

Measure

Ch Freq
Occupied Bandwidth

3.795 GHz

Trig Free
[Averages: 1 |

Ref 38 dBm

APvE.2(832118),408582, MOR-Con2
#Atten 48 dB

#Samp

Log

Tieasire |
"‘ Meas Off

Channel Power
‘ Occupied BH

18

dB/

Offst |

11.2

dB

Center 5.795 08 GHz
#Res BH 680 kHz

Span 88 MHz

#BH 2 MHz Sweep 1.066 ms (1086 pts)

‘ ACP

Multi Carrier
Power

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth

36.2717 MHz

224,896 Hz
48.397 MHz*

Occ BH % Pwr 99.60 ¥
% dB -26.08 dB

Power Stat
CCDF

More
1of?2

Page 445 of 822

UL LLC
12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858
TEL: (919) 549-1400

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



REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.16.3. OUTPUT POWER — EXTERNAL ANTENNAS
LIMITS

FCC §15.407 (a) (3)
RSS-247 Issue 2 Section 6.2.4.1

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz 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.

TEST INFORMATION

Test Date: 2018-03-30
Project: 12053557
Tested By: 46722

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS MCS0

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Low 5755 2.16 30.00
High 5795 2.16 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 14.05 14.91 17.51 30.00 -12.49
High 5795 13.96 14.79 17.41 30.00 -12.59
RESULTS MCS7
Antenna Gain and Limit
Channel | Frequency | Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Low 5755 2.16 30.00
High 5795 2.16 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 13.97 14.81 17.42 30.00 -12.58
High 5795 13.86 14.67 17.29 30.00 -12.71
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.16.4. OUTPUT POWER — PCB ANTENNAS
LIMITS

FCC §15.407 (a) (3)
RSS-247 Issue 2 Section 6.2.4.1

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz 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.

TEST INFORMATION
Test Date: 2018-03-30

Project: 12053557
Tested By: 46722

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS MCS0

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Low 5755 1.92 30.00
High 5795 1.92 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 14.05 14.91 17.51 30.00 -12.49
High 5795 13.96 14.79 17.41 30.00 -12.59
RESULTS MCS7
Antenna Gain and Limit
Channel | Frequency | Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Low 5755 1.92 30.00
High 5795 1.92 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 13.97 14.81 17.42 30.00 -12.58
High 5795 13.86 14.67 17.29 30.00 -12.71
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DATE: 2018-06-06
IC: 3232A-424821

REPORT NO: R12053557-E13
FCC ID: A94424821

8.16.5. MAXIMUM POWER SPECTRAL DENSITY — EXTERNAL ANTENNAS
LIMITS

FCC §15.407 (a) (3)
RSS-247 Issue 2 Section 6.2.4.1

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz 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.

TEST INFORMATION

Test Date: 2018-04-27
Project: 12053557
Tested By: 40882

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS MCS0

Antenna Gain and Limit

Channel | Frequency | Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5755 517 30.00
High 5795 5.17 30.00
| Duty Cycle CF (dB)l 2.52 Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 -3.074 -3.744 2.13 30.00 -27.87
High 5795 -3.134 -3.337 2.30 30.00 -27.70

Note - PSD from 802.11n40 MCSO0 was used to represent 802.11n40 MCS7 because the MCS0 data was
taken at the same or higher power setting and is therefore, worst-case.

PSD, Chain 0

PSD, Chain 0 LOW CH
s Agilent 14:53:29 Apr 27, 2018

L | Measure

Ref 28 dBm

APv8.2(032118),48882, MOR-Can2

Atten 28 dB

Mkr2 5.759 95 GHz
-3.674 dBm

#Avy
Log

18
dB/

Offst
11.2

dB

‘ Meas Off
Channel Power

Occupied BH

#PAvg
1@

‘ ACP

W1l 52
53 FS

AA
£0f2

FTun
Swp

Center 5.755 @8 GHz
#Res BH 510 kHz

#YBH 1.5 MHz

Span 58 MHz

Sweep 1 ms (1601 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 HIGH CH
5 Agilent 15:00:24 Rpr 27, 2018

L

Measure

APv8.2(832118),40882, MORE-Con2
Ref 28 dBm Atten 26 dB

Mkrz 5.791 28 GHz
-3.134 dBm

#Avg
Log

18
dB/

Offst
11.2

dB

Meas Off

Channel Power
‘ Occupied BH

#PAvg
109

‘ ACP

Wl 52
53 FS

AA
£t

FTun
Swp

Center 5.795 @8 GHz

#Res BH 518 kHz #YBH 1.5 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1

PSD, Chain 1 LOW CH
s Aglent 14:54:28 Apr 27, 2019

L

Measure

APw8.2(0321182,40882, MOR-Can2
Ref 26 dBm Atten 26 dB

Mkr2 5.7439 45 GHz
-3.744 dBm

#Avg
Log

19
dB/

Dffst

Channel Power

Meas Off

Occupied BW

A

Center 5.755 00 GHz

#hes BH 518 kHz #YBH 1.5 MHz

CP

Multi Carrier
Power
Power Stat
CCDF

Span 50 iz ‘ Jlore
Sweep 1 oms (1001 pts)
|

Note: Date should be Apr 27, 2018.
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 HIGH CH

# Agilent 15:01:27

Apr 27, 2819

L

Measure

Ref 28 dBm

APv8.2(832118),40882, MORE-Con2

Atten 20 oB

Mkrz 5.799 B8 GHz
-3.337 dBm

#Avy
Log

18
dB/

Offst
11.2

dB

Meas Off

Channel Power
‘ Occupied BH

#PAvg
109

‘ ACP

Wl 52
53 FS

AA
£t

FTun
Swp

Center 5.795 @8 GHz
#Res BW 510 kHz

Span 58 MHz

#\BH 1.5 MHz Sweep 1 ms (1861 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

Note: Date should be Apr 27, 2018.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.16.6. MAXIMUM POWER SPECTRAL DENSITY — PCB ANTENNAS
LIMITS

FCC §15.407 (a) (3)
RSS-247 Issue 2 Section 6.2.4.1

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz 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.

TEST INFORMATION
Test Date: 2018-04-27
Project: 12053557
Tested By: 40882

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS MCS0

Antenna Gain and Limit

Channel | Frequency | Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5755 4.92 30.00
High 5795 4.92 30.00
| Duty Cycle CF (dB)| 2.52 Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 -3.074 -3.744 2.13 30.00 -27.87
High 5795 -3.134 -3.337 2.30 30.00 -27.70

Note - PSD from 802.11n40 MCSO0 was used to represent 802.11n40 MCS7 because the MCS0 data was
taken at the same or higher power setting and is therefore, worst-case.

PSD, Chain 0

PSD, Chain 0 LOW CH
s Agilent 14:53:29 Apr 27, 2018

L | Measure

Ref 28 dBm

APv8.2(032118),48882, MOR-Can2

Atten 28 dB

Mkr2 5.759 95 GHz
-3.674 dBm

#Avy
Log

18
dB/

Offst
11.2

dB

‘ Meas Off
Channel Power

Occupied BH

#PAvg
1@

‘ ACP

W1l 52
53 FS

AA
£0f2

FTun
Swp

Center 5.755 @8 GHz
#Res BH 510 kHz

#YBH 1.5 MHz

Span 58 MHz

Sweep 1 ms (1601 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 0 HIGH CH
5 Agilent 15:00:24 Rpr 27, 2018

L

Measure

APv8.2(832118),40882, MORE-Con2
Ref 28 dBm Atten 26 dB

Mkrz 5.791 28 GHz
-3.134 dBm

#Avg
Log

18
dB/

Offst
11.2

dB

Meas Off

Channel Power
‘ Occupied BH

#PAvg
109

‘ ACP

Wl 52
53 FS

AA

£
FTun

Swp

Center 5.795 @8 GHz

#Res BH 518 kHz #YBH 1.5 MHz

Span 58 MHz
Sweep 1 ms (1861 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1

PSD, Chain 1 LOW CH
5 Agilent 14:54:28 Rpr 27, 2019

L

Measure

APv8.2(832118),40882, MORE-Con2
Ref 28 dBm Atten 20 dB

Mkrz 5.749 45 GHz
-3.744 dBm

#Avg
Log

18
dB/

Offst
11.2

dB

‘ Meas Off
Channel Power
‘ Occupied

#PAvg
166

BH
‘ ACP

Wl 52
53 FS

AA
£t

FTun

Swp

Center 5.755 @8 GHz

#Res BH 518 kHz #4YBH 1.5 MHz

Span 58 MHz
Sweep 1 ms (18081 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of?2
I

Note: Date should be Apr 27, 2018.
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1 HIGH CH

# Agilent 15:01:27

Apr 27, 2819

L

Measure

Ref 28 dBm

APv8.2(832118),40882, MORE-Con2

Atten 20 oB

Mkrz 5.799 B8 GHz
-3.337 dBm

#Avy
Log

18
dB/

Offst
11.2

dB

Meas Off

Channel Power
‘ Occupied BH

#PAvg
109

‘ ACP

Wl 52
53 FS

AA
£t

FTun
Swp

Center 5.795 @8 GHz
#Res BW 510 kHz

Span 58 MHz

#\BH 1.5 MHz Sweep 1 ms (1861 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

Note: Date should be Apr 27, 2018.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.17. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND
8.17.1.6 dB BANDWIDTH
LIMITS

FCC §15.407 (e)
RSS-247 Issue 2 Section 6.2.4.1

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

TEST INFORMATION

Test Date: 2018-03-23
Project: 12053557
Tested By: 46726/46722

RESULTS

Channel | Frequency | 6dB BW | 6 dB BW |Minimum
Chain 0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Mid 5775 72.5920 | 75.0340 0.5

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 MID CH
s Agilent 22:35:01 Mar 23, 2018 L Sweep

APvE.B(B21418),46726, Mor Conl a Mkrl 72.592 MHz|[  Sweep Time

Ref 28 dBm #Atten 38 dB B.161 dB 19.11 ms
#Peak

Sweep Time
19.l|l msi Ll

Center 5.775 @ GHz Span 200 MHz
#Res BW 100 kHz #BW 300 kHz  Sweep 19.11 ms (8192 pts)
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 MID CH
5 Agilent 22:32:25 Mar 23, 2018 L Sweep

APvE.0(621418),46726, Mor Canl a Mkrl 75034 MHz|[  Sweep Time

Ref 28 dBm #Atten 38 dB 8.163 dB
#Peak

Auto Sweep

Sweep Time

Gate Setupr

‘ Points
Center 5.775 @ GHz Span 200 MHz ‘
#Res BW 100 kHz #WBW 300 kHz  Sweep 19.11 ms (81392 pts)

_ . s
Horm

19.1‘1 ms ‘ G
On

ime
Accy
ate
Off]
8192
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.17.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST INFORMATION

Test Date: 2018-03-15 and 2018-03-16

Project: 12053557
Tested By: 46726/46722

RESULTS
Channel|Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Mid 5775 75.9913| 76.2234
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 MID CH

1 Agilent 20:44:23 Mar 15, 2618

| Meas Setup

Ch Freq
Occupied Bandwidth

5.775 GHz

L
Trig Free
1 |

|Huerages: 1

| Avg Number
1
On Off

Avg Mode
Repeat

APv8.00921418),11993, MOR / CONL
Ref 38 dBm #Htten 40 dB

Exp

#Peak

Max Hold

On

Occ BW Z Pwr

99.00 ¥

0BW Span

Center 5,775 @6 GHz

#Res BH 1.5 MHz #YEBH 4 MHz

Span 168 MHz
Sweep 1866 ms (1006 pts)

160.000008 MHz

Occupied Bandwidth
75.9913 MHz

-66.057 kHz
181.586 MHz

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr 99.00 %
x dB -26.00 dB

#*dB
-26.06 4B

Optimize
Ref Level

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH

W Agilent 23:18:57 Mar 16, 2018

L

| Meas Setup

| Avg Number

Ch Freq
Occupied Bandwidth

3.7753 GHz

Trig Free
[Averages: 1 | |

1
DOff

Avg Mode
Repeat

APw8.0(921418),11993, Mor / Canl
Ref 38 dBm #Htten 40 dB

Ep

#Peak

Max Hold

Log

on Off

19 ©

dB/

Occ BW Z Pwr

Offst

99.00 %

11.2

dB

OBH Span

Center 5.775 08 GHz

#Res BH 1.5 MHz #YBH 5 MHz

Span 168 MHz
Sweep 1.066 ms (1080 pts)

166.0098689 MHz

Occupied Bandwidth
76.2234 MHz

Transmit Freq Error  63.961 kHz
% dB Bandwidth 119.442 MHz

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

®dB
-26.08 dB

Optimize
Ref Level
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.17.3. OUTPUT POWER — EXTERNAL ANTENNAS

LIMITS

FCC §15.407 (a) (3)

RSS-247 Issue 2 Section 6.2.4.1

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz 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.

TEST INFORMATION

Test Date: 2018-03-30
Project: 12053557
Tested By: 46722

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS MCS0

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Mid 5775 2.16 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5775 13.77 14.53 17.18 30.00 -12.82
RESULTS MCS9
Antenna Gain and Limit
Channel | Frequency | Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Mid 5775 2.16 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5775 13.82 14.65 17.27 30.00 -12.73
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.17.4. OUTPUT POWER — PCB ANTENNAS
LIMITS

FCC §15.407 (a) (3)
RSS-247 Issue 2 Section 6.2.4.1

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz 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.

TEST INFORMATION

Test Date: 2018-03-30
Project: 12053557
Tested By: 46722

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
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DATE: 2018-06-06
IC: 3232A-424821

REPORT NO: R12053557-E13
FCC ID: A94424821

RESULTS MCS0

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Mid 5775 1.92 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5775 13.77 14.53 17.18 30.00 -12.82
RESULTS MCS9
Antenna Gain and Limit
Channel | Frequency | Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Mid 5775 1.92 30.00
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5775 13.82 14.65 17.27 30.00 -12.73
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DATE: 2018-06-06
IC: 3232A-424821

REPORT NO: R12053557-E13
FCC ID: A94424821

8.17.5. MAXIMUM POWER SPECTRAL DENSITY — EXTERNAL ANTENNAS
LIMITS

FCC §15.407 (a) (3)
RSS-247 Issue 2 Section 6.2.4.1

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz 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.

TEST INFORMATION

Test Date: 2018-04-27
Project: 12053557
Tested By: 40882

DIRECTIONAL ANTENNA GAIN

Directional
Gain
for Power
(dBi)
2.16
Antenna | 10 * Log (2 chains) | Directional Gain
Gain for PSD
(dBi) (dB) (dBi)
2.16 3.01 5.17
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS MCS0

Antenna Gain and Limit

Channel | Frequency | Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Mid 5755 5.17 30.00
| Duty Cycle CF (dB)] 362 [Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5755 -7.189 -6.974 -0.45 30.00 -30.45

Note - PSD from 802.11ac80 MCSO0 was used to represent 802.11ac80 MCS9 because the MCSO0 data
was taken at the same or higher power setting and is therefore, worst-case.

PSD, Chain 0

PSD, Chain 0 MID CH

Apr 27, 2618

- Agilent 14:26:03

L | Measure

APv8.2(032118),48882, MOR-Can2

Ref 28 dBm

Atten 28 dB

Mkr2 5.779 9 GHz
-7.189 dBm

#Avg

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
169

‘ ACP

W1l 52
53 FS

AA
£0)

FTun
Swp

Center 5.775 @ GHz
#Res BH 510 kHz

#YBH 1.5 MHz

Span 109 MHz

Sweep 1.2 ms (1601 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

PSD, Chain 1

PSD, Chain 1 MID CH
5 Agilent 14:27:07 RApr 27, 2019 L [ _Measure

APvB.2(832118),46882, MOR-Con2 Mkr2 5.763 7 GHz
Ref 26 dBm Atten 20 dB -6.974 dBm Meas Off
#Avg
Log
10 Channel Power
dB/
Offst
. Ay Finre Lok VLE —rr iL, o P - m ‘ Occupied BH
ACP
Multi Carrier
Power
Power Stat
CCDF
Center 5.775 0 GHz Span 100 Mz ‘ 1"‘;{‘;
#Res BH 518 kHz #JBH 1.5 MHz Sweep 1.2 ms (1001 pts)

Note: Date should be Apr 27, 2018.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.17.6. MAXIMUM POWER SPECTRAL DENSITY — PCB ANTENNAS
LIMITS

FCC §15.407 (a) (3)
RSS-247 Issue 2 Section 6.2.4.1

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz 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.

TEST INFORMATION

Test Date: 2018-04-27
Project: 12053557
Tested By: 40882

DIRECTIONAL ANTENNA GAIN

Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for Power
(dBi) (dBi) (dBi)
1.52 2.28 1.92
Chain 0 | Chain 1 Directional
Antenna | Antenna Gain
Gain Gain for PSD
(dBi) (dBi) (dBi)
1.52 2.28 4.92
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESULTS MCS0

Antenna Gain and Limit

Channel | Frequency | Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Mid 5755 4.92 30.00
| Duty Cycle CF (dB)] 362 [Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5755 -7.189 -6.974 -0.45 30.00 -30.45

Note - PSD from 802.11ac80 MCSO0 was used to represent 802.11ac80 MCS9 because the MCSO0 data
was taken at the same or higher power setting and is therefore, worst-case.

PSD, Chain 0

PSD, Chain 0 MID CH
s Agilent 14:26:08 Rpr 27, 2018

L

| Measure

Ref 28 dBm

APv8.2(932118),40882, MOR-ConZ

Atten 20 oB

Mkr2 5.779 9 GHz
-7.189 dBm

#Avg
Log

18
dB/

Meas Off

Channel Power
‘ Occupied BH

‘ ACP

#Res BH 518 kHz

Center 5.775 @ GHz

#4YBH 1.5 MHz

Span 108 MHz

Sweep 1.2 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

PSD, Chain 1

PSD, Chain 1 MID CH
s Agilent 14:27:07 RApr 27, 2019

L

Measure

APvE.2(032118),48882, MOR-Can2
Ref 28 dBm Atten 28 B

Mkr2 5.763 7 GHz
—6.974 dBm

#Avy
Log

18
dB/

Offst
11.2
dB

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
1@

‘ ACP

Wl 52
53 FS

AA
£0f1

FTun

Swp

Center 5.775 @ GHz

Span 109 MHz

#Res BH 518 kHz #\BH 1.5 MHz Sweep 1.2 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

Note: Date should be Apr 27, 2018.
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REPORT NO: R12053557-E13

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

9. ANTENNA PORT RESTRICTED BAND SPURIOUS EMISSIONS
LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Power Limit
(MHz) (dBm)
30 - 88 -55.2
88 - 216 -51.7
216 - 960 -49.2
Above 960 -41.2

TEST PROCEDURE

The conducted measurements were made for this test.

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. Peak detection is used
unless otherwise noted as quasi-peak.

For peak measurements above 1 GHz, the resolution bandwidth is set to 1 MHz and the video
bandwidth is set to 3 MHz. For average measurements above 1GHz, the resolution bandwidth
and video bandwidth are set as described in ANSI C63.10:2013 for the applicable
measurement. For this evaluation, RMS Power Averaging was used and the resolution/video
bandwidth settings were 1MHz/3MHz.

Spurious emissions below 1GHz and above 18 GHz are covered by radiated testing.

The spectrum from 1 to 18 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in each applicable band.

Both antenna ports were measured individually and then the ports and their associated antenna
gained were summed as described in KDB 789033 D01 v02r01 Section G

All conducted spurious emissions were performed at lowest data rate since this yielded same or

worst-case power and PSD as highest data rate. Additionally, all channels were tested at mid
channel power settings to yield worst-case results.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

9.1. 5.2GHz BAND

Settings used:

Detector: Pk and AV
RBW: 1M

VBW: 3M

Range: 1-18 MHz

Path Loss: 11.2 (10dB pad + 1.2 cable loss)

Measurements from both chains were inserted into a spreadsheet where the measurements were

combined. Worst-case antenna gain (External antenna 2.16 dBi) was used.

Example plots:

T Keysight Spectrum Analyzer - APv@ 2032118 40682, MOR-NOR =T T KeysigntSpectrum Analyzer - APY8 20032118 40682, MOR-NOR (==
L — oC [ senseant] ALIGN AUTO _[10:47:07 Al Apro6, 2018 Bt | w  [sa oo [ senseani] [ ALIGN AUTO__[03:15:07 P Aoros, 2018
[ Avg Type: Log-Pwr TRCE] -3 5| Frequency [ ] Avg Type: RMS Tice] 1 sg| Frequency
PNOTFast == Trig: FreeRun AvglHold: 2251225 PNOFast == Trig: Free Run AvglHold: 2251225 TYPE|A v
IFGain:Low #Atten: 14 dB oerlP IFGain:Low #Atten: 14 dB oeT/A
Auto Tune| Auto Tune|
Ref Offset 112 dB Ref Offset 11.2 dB
10 dBidiv  Ref 15.20 dBm 10 dBidiv Ref 11.20 dBm
Log Log
Center Freq| Center Freq|
GHz| GH|
460
StartFreq| StartFreq|
" 1.000000000 GHz 1.000000000 GHz|
e StopFreq| StopFreq
18.000000000 GHz| 18.000000000 GHz{
38
“ <> CF Step| . CF Step
1700000000 GHz| o ¢ 1700000000 GHz
Auto Man |Auto Man|
508
e FreqOffset| . Freq Offset|
0Hz 0Hz
78
Start 1.000 GHz Stop 18.000 GHz Start 1.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 29.33 ms (40001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 29.33 ms (40001 pts)

fsTaTus|
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

9.1.1. 802.11a MODE IN THE 5.2GHz BAND - LOW CHANNEL

1-18 GHz Conducted Spurious Emissions - 802.11a 5180 MHz PKCEIRP AVEIRP
Order #: 12053557 - Client: Bose - Date: 2018-04-05 - Tester: 40882 PK Markers > AV Markers
30
20
10
0
-10
E -20
-
UNII Non-Restricted Band
-30 g
5]
7
40 =
-50
-60
-70
1 Frequency (GHz) 10
Peak Scan Tabular Data
# | Frequency | Meter PK Meter PK AG AG Array Gain (dBi) PK EIRP PK E- PK E-field | UNIINon- | UNII Non-
(MHz) Corrected Corrected Chain0 | Chain1 (dBm) field Margin Restricted | Restricted
Reading Reading (dBi) (dBi) Limit (dB) Band Band
Chain 0 Chain 1 (dBm) (dBm) Limit Margin
(dBm) (dBm) (dBm)
1| 2463.28 -56.31 -51.85 2.16 2.16 3.01 -45.34 -21.20 -24.14 -27.00 -18.34
2 | 3803.73 -51.23 -52.96 2.16 2.16 3.01 -43.82 -21.20 -22.62 -27.00 -16.82
3 | 4517.30 -48.90 -53.92 2.16 2.16 3.01 -42.54 -21.20 -21.34 -27.00 -15.54
4 | 4827.55 -46.12 -52.15 2.16 2.16 0.00* -42.99 -21.20 -21.79 -27.00 -15.99
6 | 5530.08 -45.03 -53.33 2.16 2.16 3.01 -39.25 -21.20 -18.05 -27.00 -12.25
7 | 6906.65 -48.37 -54.13 2.16 2.16 3.01 -42.17 -21.20 -20.97 -27.00 -15.17
8 | 10359.35 -42.53 -48.36 2.16 2.16 3.01 -36.35 -21.20 -15.15 -27.00 -9.35

Note 1: This frequency is a -352MHz offset of the fundamental and is only located on chain 0.

Therefore, array gain is not added to the EIRP reading.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

Average Scan Tabular Data

# | Frequency | Meter AV Meter AV AG AG Array DCCF AV EIRP AV E- AV E-field Margin
(MHz) Corrected Corrected Chain | Chain1 Gain (dB) (dBm) field (dB)
Reading Reading 0 (dBi) (dBi) Limit
Chain 0 Chain 1 (dBi) (dBm)
(dBm) (dBm)

1| 2482.40 -65.14 -64.56 2.16 2.16 3.01 3.41 -53.24 -41.20 -12.04
2 | 3802.03 -61.96 -61.52 2.16 2.16 3.01 3.41 -50.14 -41.20 -8.94
3 | 4527.50 -60.95 -62.34 2.16 2.16 3.01 3.41 -49.99 -41.20 -8.79
4 | 4827.98 -52.55 -60.18 2.16 2.16 0.00 3.41 -46.28 -41.20 -5.08
6 | 5533.05 -56.29 -62.39 2.16 2.16 3.01 3.41 -46.75 -41.20 -5.55
7 | 6906.65 -54.67 -63.13 2.16 2.16 3.01 3.41 -45.51 -41.20 -4.31
8 | 10359.78 -54.49 -55.56 2.16 2.16 3.01 3.41 -43.39 -41.20 -2.19

Note 1: This frequency is a -352MHz offset of the fundamental and is only located on chain 0.
Therefore, array gain is not added to the EIRP reading.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

9.1.2. 802.11a MODE IN THE 5.2GHz BAND - MID CHANNEL

1-18 GHz Conducted Spurious Emissions - 802.11a 5200 MHz PKCEIRP AVEIRP
Order #: 12053557 - Client: Bose - Date: 2018-04-05 - Tester: 40882 PK Markers > AV Markers
30
20
10
0
-10
E -20
-
UNII Non-Restricted Band
-30 7
5
3 4 6
40 7 -
-50
-60
-70
1 Frequency (GHz) 10
Peak Scan Tabular Data
# | Frequency | Meter PK | Meter PK AG AG Array PK EIRP PK E- PK E-field | UNII Non- | UNII Non-
(MHz) Corrected | Corrected | Chain0 | Chain1 Gain (dBm) field Margin Restricted | Restricted
Reading Reading (dBi) (dBi) (dBi) Limit (dB) Band Band
Chain 0 Chain 1 (dBm) Limit Margin
(dBm) (dBm) (dBm) (dBm)
1| 2462.85 -53.63 -55.76 2.16 2.16 3.01 -46.38 -21.20 -25.18 -27.00 -19.38
2 | 3826.25 -51.90 -52.97 2.16 2.16 3.01 -44.22 -21.20 -23.02 -27.00 -17.22
3 | 4512.20 -50.05 -51.14 2.16 2.16 3.01 -42.38 -21.20 -21.18 -27.00 -15.38
4 | 4847.95 -47.05 -51.13 2.16 2.16 0.001 -43.46 -21.20 -22.26 -27.00 -16.46
5 | 5548.35 -45.63 -53.86 2.16 2.16 3.01 -39.85 -21.20 -18.65 -27.00 -12.85
6 | 6933.43 -47.56 -55.41 2.16 2.16 3.01 -41.73 -21.20 -20.53 -27.00 -14.73
7 | 10401.85 -41.62 -48.37 2.16 2.16 3.01 -35.61 -21.20 -14.41 -27.00 -8.61

Note 1: This frequency is a -352MHz offset of the fundamental and is only located on chain 0.
Therefore, array gain is not added to the EIRP reading.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

Average Scan Tabular Data

# | Frequency | Meter AV | Meter AV AG AG Array DCCF AV EIRP AV E- AV E-field Margin
(MHz) Corrected | Corrected | Chain0 | Chain1 Gain (dB) (dBm) field (dB)

Reading Reading (dBi) (dBi) (dBi) Limit

Chain 0 Chain 1 (dBm)

(dBm) (dBm)
1| 2464.55 -64.74 -64.87 2.16 2.16 3.01 3.41 -53.21 -41.20 -12.01
2 | 3825.40 -61.77 -61.97 2.16 2.16 3.01 3.41 -50.27 -41.20 -9.07
3 | 4516.45 -61.69 -61.63 2.16 2.16 3.01 3.41 -50.06 -41.20 -8.86
4 | 4847.95 -56.16 -61.35 2.16 2.16 0.00* 3.41 -49.44 -41.20 -8.24
5 | 5548.78 -57.05 -62.69 2.16 2.16 3.01 3.41 -47.41 -41.20 -6.21
6 | 6933.43 -55.78 -63.32 2.16 2.16 3.01 3.41 -46.48 -41.20 -5.28
7 | 10400.15 -54.43 -56.50 2.16 2.16 3.01 3.41 -43.75 -41.20 -2.55

Note 1: This frequency is a -352MHz offset of the fundamental and is only located on chain 0.

Therefore, array gain is not added to the EIRP reading.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

9.1.3. 802.11a MODE IN THE 5.2GHz BAND - HIGH CHANNEL

1-18 GHz Conducted Spurious Emissions - 802.11a 5240 MHz PKCEIRP AVEIRP
Order #: 12053557 - Client: Bose - Date: 2018-04-05 - Tester: 40882 PK Markers > AV Markers
30
20
10
0
-10
E -20
-
UNII Non-Restricted Band
g
5]
7
-70
1 Frequency (GHz) 10
Peak Scan Tabular Data
# | Frequency | Meter PK | Meter PK AG AG Array PK EIRP PK E-field | PKE-field | UNIl Non- | UNII Non-
(MHz) Corrected | Corrected | Chain0 | Chain1 Gain (dBm) Limit Margin Restricted | Restricted
Reading Reading (dBi) (dBi) (dBi) (dBm) (dB) Band Band
Chain 0 Chain 1 Limit Margin
(dBm) (dBm) (dBm) (dBm)
1| 2460.30 -55.04 -49.34 2.16 2.16 3.01 -43.13 -21.20 -21.93 -27.00 -16.13
2 | 3798.20 -52.40 -51.35 2.16 2.16 3.01 -43.66 -21.20 -22.46 -27.00 -16.66
3 | 4514.75 -49.17 -49.92 2.16 2.16 3.01 -41.35 -21.20 -20.15 -27.00 -14.35
4 | 4816.50 -49.29 -52.18 2.16 2.16 3.01 -42.31 -21.20 -21.11 -27.00 -15.31
5 | 4887.90 -46.17 -52.50 2.16 2.16 0.00* -43.10 -21.20 -21.90 -27.00 -16.10
6 | 5597.65 -46.39 -54.33 2.16 2.16 3.01 -40.57 -21.20 -19.37 -27.00 -13.57
7 | 6986.55 -49.99 -56.34 2.16 2.16 3.01 -43.91 -21.20 -22.71 -27.00 -16.91
8 | 10481.33 -42.78 -49.05 2.16 2.16 3.01 -36.69 -21.20 -15.49 -27.00 -9.69

Note 1: This frequency is a -352MHz offset of the fundamental and is only located on chain 0.

Therefore, array gain is not added to the EIRP reading.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

Average Scan Tabular Data

# | Frequency | Meter AV | Meter AV AG AG Array DCCF AV EIRP AV E-field AV E-field Margin
(MHz) Corrected | Corrected | Chain0 | Chain1 Gain (dB) (dBm) Limit (dB)

Reading Reading (dBi) (dBi) (dBi) (dBm)

Chain 0 Chain 1

(dBm) (dBm)
1| 2477.30 -64.89 -64.95 2.16 2.16 3.01 3.41 -53.32 -41.20 -12.12
2 | 3825.83 -61.61 -61.80 2.16 2.16 3.01 3.41 -50.11 -41.20 -8.91
3 | 4513.90 -60.85 -61.45 2.16 2.16 3.01 3.41 -49.54 -41.20 -8.34
4 | 4811.83 -60.64 -60.93 2.16 2.16 3.01 3.41 -49.18 -41.20 -7.98
5| 4887.90 -54.93 -62.23 2.16 2.16 0-001 3.41 -48.61 -41.20 -7.41
6 | 5591.28 -56.88 -62.19 2.16 2.16 3.01 3.41 -47.17 -41.20 -5.97
7 | 6986.55 -56.04 -63.93 2.16 2.16 3.01 3.41 -46.80 -41.20 -5.60
8 | 10479.63 -56.03 -57.60 2.16 2.16 3.01 3.41 -45.14 -41.20 -3.94

Note 1: This frequency is a -352MHz offset of the fundamental and is only located on chain 0.
Therefore, array gain is not added to the EIRP reading.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

9.1.4. 802.11n HT20 MODE IN THE 5.2GHz BAND - LOW CHANNEL

1-18 GHz Conducted Spurious Emissions - 802.11n20 5180 MHz PKCEIRP AVEIRP
Order #: 12053557 - Client: Bose - Date: 2018-04-06 - Tester: 40882 PK Markers > AV Markers
30
20
10
0
-10
E -20
-
UNII Non-Restricted Band
-30
40 2
-50
-60
-70
1 Frequency (GHz) 10
Peak Scan Tabular Data
# | Frequency | Meter PK | Meter PK AG AG Array PK EIRP PK E-field | PKE-field | UNIl Non- | UNII Non-
(MHz) Corrected | Corrected | Chain0 | Chain1 Gain (dBm) Limit Margin Restricted | Restricted
Reading Reading (dBi) (dBi) (dBi) (dBm) (dB) Band Band
Chain 0 Chain 1 Limit Margin
(dBm) (dBm) (dBm) (dBm)
1| 3795.23 -51.30 -51.89 2.16 2.16 3.01 -43.40 -21.20 -22.20 -27.00 -16.40
2 | 4514.33 -49.53 -53.40 2.16 2.16 3.01 -42.86 -21.20 -21.66 -27.00 -15.86
3 | 4827.13 -43.68 -51.42 2.16 2.16 0.00* -40.84 -21.20 -19.64 -27.00 -13.84
4 | 5534.33 -45.16 -54.41 2.16 2.16 3.01 -39.50 -21.20 -18.30 -27.00 -12.50
5 | 6906.65 -46.10 -56.03 2.16 2.16 3.01 -40.50 -21.20 -19.30 -27.00 -13.50
6 | 10356.38 -42.68 -47.65 2.16 2.16 3.01 -36.31 -21.20 -15.11 -27.00 -9.31

Note 1: This frequency is a -352MHz offset of the fundamental and is only located on chain 0.

Therefore, array gain is not added to the EIRP reading.

Page 480 of 822

UL LLC

12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858

TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.




REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

Average Scan Tabular Data

# | Frequency | Meter AV | Meter AV AG AG Array DCCF AV EIRP AV E-field AV E-field Margin
(MHz) Corrected | Corrected | Chain0 | Chain1 Gain (dB) (dBm) Limit (dB)
Reading Reading (dBi) (dBi) (dBi) (dBm)
Chain 0 Chain 1
(dBm) (dBm)
1 3802.03 -61.71 -61.66 2.16 2.16 3.01 3.27 -50.23 -41.20 -9.03
2 | 4515.60 -61.55 -61.88 2.16 2.16 3.01 3.27 -50.26 -41.20 -9.06
3| 4827.98 -55.02 -60.19 2.16 2.16 O.OO1 3.27 -48.44 -41.20 -7.24
4 | 5534.33 -56.21 -62.64 2.16 2.16 3.01 3.27 -46.88 -41.20 -5.68
5 6906.65 -55.07 -63.09 2.16 2.16 3.01 3.27 -45.99 -41.20 -4.79
6 | 10359.78 -55.32 -56.04 2.16 2.16 3.01 3.27 -44.21 -41.20 -3.01

Note 1: This frequency is a -352MHz offset of the fundamental and is only located on chain 0.
Therefore, array gain is not added to the EIRP reading.

Page 481 of 822

UL LLC

12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858
TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.




REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

9.1.5. 802.11n HT20 MODE IN THE 5.2GHz BAND - MID CHANNEL

1-18 GHz Conducted Spurious Emissions - 802.11n20 5200 MHz PKCEIRP AVEIRP
Order #: 12053557 - Client: Bose - Date: 2018-04-05 - Tester: 40882 PK Markers < AV Markers

30
20

10

-10

-20

dBm

UNII Mon-Restricted Band

-30

-40

-50

-60

-70

1 Frequency (GHz) 10

Peak Scan Tabular Data

# | Frequency | Meter PK | Meter PK AG AG Array PK EIRP PK E-field | PKE-field | UNIl Non- | UNII Non-
(MHz) Corrected | Corrected | Chain0 | Chain1 Gain (dBm) Limit Margin Restricted | Restricted
Reading Reading (dBi) (dBi) (dBi) (dBm) (dB) Band Band
Chain 0 Chain 1 Limit Margin
(dBm) (dBm) (dBm) (dBm)
1| 3819.45 -52.49 -51.34 2.16 2.16 3.01 -43.70 -21.20 -22.50 -27.00 -16.70
2 | 4514.33 -51.16 -50.04 2.16 2.16 3.01 -42.38 -21.20 -21.18 -27.00 -15.38
3 | 4848.38 -45.24 -50.91 2.16 2.16 O.OO1 -42.04 -21.20 -20.84 -27.00 -15.04
4 | 5550.05 -47.17 -53.20 2.16 2.16 3.01 -41.03 -21.20 -19.83 -27.00 -14.03
5| 6934.28 -48.11 -55.23 2.16 2.16 3.01 -42.17 -21.20 -20.97 -27.00 -15.17
6 | 10399.30 -42.17 -48.39 2.16 2.16 3.01 -36.07 -21.20 -14.87 -27.00 -9.07

Note 1: This frequency is a -352MHz offset of the fundamental and is only located on chain 0.
Therefore, array gain is not added to the EIRP reading.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

Average Scan Tabular Data

# | Frequency | Meter AV | Meter AV AG AG Array DCCF AV EIRP AV E-field AV E-field Margin
(MHz) Corrected | Corrected | Chain0 | Chain1 Gain (dB) (dBm) Limit (dB)
Reading Reading (dBi) (dBi) (dBi) (dBm)
Chain 0 Chain 1
(dBm) (dBm)
1 3816.90 -61.52 -61.80 2.16 2.16 3.01 3.27 -50.21 -41.20 -9.01
2 | 4518.58 -61.38 -61.95 2.16 2.16 3.01 3.27 -50.21 -41.20 -9.01
3 | 4847.95 -55.15 -61.15 2.16 2.16 O.OO1 3.27 -48.75 -41.20 -7.55
4 | 5550.48 -56.76 -63.01 2.16 2.16 3.01 3.27 -47.39 -41.20 -6.19
5 6933.43 -55.59 -63.31 2.16 2.16 3.01 3.27 -46.47 -41.20 -5.27
6 | 10399.73 -54.58 -56.21 2.16 2.16 3.01 3.27 -43.87 -41.20 -2.67

Note 1: This frequency is a -352MHz offset of the fundamental and is only located on chain 0.
Therefore, array gain is not added to the EIRP reading.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

9.1.6. 802.11n HT20 MODE IN THE 5.2GHz BAND - HIGH CHANNEL

1-18 GHz Conducted Spurious Emissions - 802.11n20 5240 MHz PKCEIRP AVEIRP
Order #: 12053557 - Client: Bose - Date: 2018-04-06 - Tester: 40882 PK Markers > AV Markers
30
20
10
0
-10
E -20
-
UNII Non-Restricted Band
-30
-40
-50
-60
-70
1 Frequency (GHz) 10
Peak Scan Tabular Data
# | Frequency | Meter PK | Meter PK AG AG Array PK EIRP PK E- PK E-field | UNIINon- | UNII Non-
(MHz) Corrected | Corrected | Chain0 | Chain1 Gain (dBm) field Margin Restricted | Restricted
Reading Reading (dBi) (dBi) (dBi) Limit (dB) Band Band
Chain 0 Chain 1 (dBm) Limit Margin
(dBm) (dBm) (dBm) (dBm)
1| 3738.70 -52.40 -51.11 2.16 2.16 3.01 -43.52 -21.20 -22.32 -27.00 -16.52
2 | 4523.25 -49.89 -50.66 2.16 2.16 3.01 -42.07 -21.20 -20.87 -27.00 -15.07
3 | 4888.75 -46.15 -53.44 2.16 2.16 0.00* -43.25 -21.20 -22.05 -27.00 -16.25
4 | 5591.70 -46.27 -54.22 2.16 2.16 3.01 -40.45 -21.20 -19.25 -27.00 -13.45
5 | 6987.40 -49.61 -55.04 2.16 2.16 3.01 -43.34 -21.20 -22.14 -27.00 -16.34
6 | 10476.65 -42.83 -49.29 2.16 2.16 3.01 -36.77 -21.20 -15.57 -27.00 -9.77

Note 1: This frequency is a -352MHz offset of the fundamental and is only located on chain 0.

Therefore, array gain is not added to the EIRP reading.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

Average Scan Tabular Data

# | Frequency | Meter AV | Meter AV AG AG Array DCCF AV EIRP AV E- AV E-field Margin
(MHz) Corrected | Corrected | Chain0 | Chain1 Gain (dB) (dBm) field (dB)
Reading Reading (dBi) (dBi) (dBi) Limit
Chain 0 Chain 1 (dBm)
(dBm) (dBm)
1 3869.18 -61.56 -61.71 2.16 2.16 3.01 3.27 -50.19 -41.20 -8.99
2 | 4519.00 -61.29 -61.78 2.16 2.16 3.01 3.27 -50.08 -41.20 -8.88
3 | 4887.90 -56.75 -62.21 2.16 2.16 O.OO1 3.27 -50.23 -41.20 -9.03
4 | 5590.43 -56.76 -62.68 2.16 2.16 3.01 3.27 -47.33 -41.20 -6.13
5 6986.55 -56.25 -64.47 2.16 2.16 3.01 3.27 -47.20 -41.20 -6.00
6 | 10480.90 -53.53 -59.98 2.16 2.16 3.01 3.27 -44.21 -41.20 -3.01

Note 1: This frequency is a -352MHz offset of the fundamental and is only located on chain 0.
Therefore, array gain is not added to the EIRP reading.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

9.1.7. 802.11n HT40 MODE IN THE 5.2GHz BAND - LOW CHANNEL

1-18 GHz Conducted Spurious Emissions - 802.11n40 5190 MHz PKCEIRP AVEIRP
Order #: 12053557 - Client: Bose - Date: 2018-04-06 - Tester: 40882 PK Markers > AV Markers
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Peak Scan Tabular Data
# | Frequency | Meter PK | Meter PK AG AG Array PK EIRP PK E-field | PKE-field | UNIl Non- | UNII Non-
(MHz) Corrected | Corrected | Chain0 | Chain1 Gain (dBm) Limit Margin Restricted | Restricted
Reading Reading (dBi) (dBi) (dBi) (dBm) (dB) Band Band
Chain 0 Chain 1 Limit Margin
(dBm) (dBm) (dBm) (dBm)
1| 2461.58 -50.82 -52.77 2.16 2.16 3.01 -43.51 -21.20 -22.31 -27.00 -16.51
2 | 3872.15 -53.83 -50.15 2.16 2.16 3.01 -43.43 -21.20 -22.23 -27.00 -16.43
3 | 4522.40 -48.23 -53.26 2.16 2.16 3.01 -41.87 -21.20 -20.67 -27.00 -14.87
4 | 4827.55 -48.12 -45.75 2.16 2.16 3.01 -38.59 -21.20 -17.39 -27.00 -11.59
5 | 5549.20 -44.42 -53.25 2.16 2.16 3.01 -38.71 -21.20 -17.51 -27.00 -11.71
6 | 5666.93 -46.09 -53.67 2.16 2.16 3.01 -40.22 -21.20 -19.02 -27.00 -13.22
7 | 6920.25 -47.68 -56.22 2.16 2.16 3.01 -41.94 -21.20 -20.74 -27.00 -14.94
8 | 10376.78 -44.19 -53.14 2.16 2.16 3.01 -38.49 -21.20 -17.29 -27.00 -11.49
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

Average Scan Tabular Data

# | Frequency | Meter AV | Meter AV AG AG Array DCCF AV EIRP AV E-field AV E-field Margin
(MHz) Corrected | Corrected | Chain0 | Chain1 Gain (dB) (dBm) Limit (dB)
Reading Reading (dBi) (dBi) (dBi) (dBm)
Chain 0 Chain 1
(dBm) (dBm)
1| 2486.23 -65.12 -64.83 2.16 2.16 3.01 2.52 -54.27 -41.20 -13.07
2 | 3846.65 -61.38 -62.10 2.16 2.16 3.01 2.52 -51.02 -41.20 -9.82
3 | 4517.73 -60.91 -61.89 2.16 2.16 3.01 2.52 -50.67 -41.20 -9.47
4 | 4830.53 -57.07 -61.16 2.16 2.16 3.01 2.52 -47.95 -41.20 -6.75
5 | 5535.60 -57.47 -63.10 2.16 2.16 3.01 2.52 -48.73 -41.20 -7.53
6 | 5647.38 -61.97 -62.73 2.16 2.16 3.01 2.52 -51.63 -41.20 -10.43
7 | 6919.83 -54.91 -63.54 2.16 2.16 3.01 2.52 -46.66 -41.20 -5.46
8 | 10379.75 -56.65 -56.34 2.16 2.16 3.01 2.52 -45.79 -41.20 -4.59
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

9.1.8. 802.11n HT40 MODE IN THE 5.2GHz BAND - HIGH CHANNEL

1-18 GHz Conducted Spurious Emissions - 802.11n40 5230 MHz PKCEIRP AVEIRP
Order #: 12053557 - Client: Bose - Date: 2018-04-06 - Tester: 40882 PK Markers > AV Markers
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Peak Scan Tabular Data
# | Frequency | Meter PK | Meter PK AG AG Array PK EIRP PK E-field | PKE-field | UNIl Non- | UNII Non-
(MHz) Corrected | Corrected | Chain0 | Chain1 Gain (dBm) Limit Margin Restricted | Restricted
Reading Reading (dBi) (dBi) (dBi) (dBm) (dB) Band Band
Chain 0 Chain 1 Limit Margin
(dBm) (dBm) (dBm) (dBm)
1| 3856.85 -51.39 -52.41 2.16 2.16 3.01 -43.69 -21.20 -22.49 -27.00 -16.69
2 | 4512.63 -48.88 -53.05 2.16 2.16 3.01 -42.30 -21.20 -21.10 -27.00 -15.30
3 | 4878.98 -46.98 -52.55 2.16 2.16 0.00* -43.76 -21.20 -22.56 -27.00 -16.76
4 | 5571.73 -47.11 -47.59 2.16 2.16 3.01 -39.16 -21.20 -17.96 -27.00 -12.16
5| 6973.80 -47.92 -56.63 2.16 2.16 3.01 -42.20 -21.20 -21.00 -27.00 -15.20
6 | 10463.48 -44.36 -50.43 2.16 2.16 3.01 -38.23 -21.20 -17.03 -27.00 -11.23

Note 1: This frequency is a -352MHz offset of the fundamental and is only located on chain 0.

Therefore, array gain is not added to the EIRP reading.

Page 488 of 822

UL LLC
12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858
TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.




REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

Average Scan Tabular Data

# | Frequency | Meter AV | Meter AV AG AG Array DCCF AV EIRP AV E-field AV E-field Margin
(MHz) Corrected | Corrected | Chain0 | Chain1 Gain (dB) (dBm) Limit (dB)
Reading Reading (dBi) (dBi) (dBi) (dBm)
Chain 0 Chain 1
(dBm) (dBm)
1 3813.50 -61.92 -61.64 2.16 2.16 3.01 2.52 -51.07 -41.20 -9.87
2 | 4511.78 -60.49 -62.35 2.16 2.16 3.01 2.52 -50.62 -41.20 -9.42
3 | 4878.13 -56.19 -62.24 2.16 2.16 O.OO1 2.52 -50.54 -41.20 -9.34
4 | 5589.15 -58.01 -62.67 2.16 2.16 3.01 2.52 -49.04 -41.20 -7.84
5 6973.38 -56.52 -64.31 2.16 2.16 3.01 2.52 -48.16 -41.20 -6.96
6 | 10460.08 -56.74 -57.19 2.16 2.16 3.01 2.52 -46.26 -41.20 -5.06

Note 1: This frequency is a -352MHz offset of the fundamental and is only located on chain 0.
Therefore, array gain is not added to the EIRP reading.
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REPORT NO: R12053557-E13
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

9.1.9. 802.11ac VHT80 MODE IN THE 5.2GHz BAND

1-18 GHz Conducted Spurious Emissions - 802.11ac805210 MHz PKCEIRP AVEIRP
Order #: 12053557 - Client: Bose - Date: 2018-04-06 - Tester: 40882 PK Markers > AV Markers
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Peak Scan Tabular Data
# | Frequency | Meter PK | Meter PK AG AG Array PK EIRP PK E-field | PKE-field | UNIl Non- | UNII Non-
(MHz) Corrected | Corrected | Chain0 | Chain1 Gain (dBm) Limit Margin Restricted | Restricted
Reading Reading (dBi) (dBi) (dBi) (dBm) (dB) Band Band
Chain 0 Chain 1 Limit Margin
(dBm) (dBm) (dBm) (dBm)
1| 2663.45 -56.09 -52.58 2.16 2.16 3.01 -45.80 -21.20 -24.60 -27.00 -18.80
2 | 3846.23 -51.06 -51.98 2.16 2.16 3.01 -43.31 -21.20 -22.11 -27.00 -16.31
3 | 4522.83 -51.66 -50.14 2.16 2.16 3.01 -42.65 -21.20 -21.45 -27.00 -15.65
4 | 4858.58 -46.21 -50.59 2.16 2.16 0.001 -42.70 -21.20 -21.50 -27.00 -15.70
5 | 5562.80 -47.70 -54.03 2.16 2.16 3.01 -41.62 -21.20 -20.42 -27.00 -14.62
6 | 6947.45 -48.51 -54.70 2.16 2.16 3.01 -42.40 -21.20 -21.20 -27.00 -15.40
7 | 10447.75 -45.27 -51.00 2.16 2.16 3.01 -39.07 -21.20 -17.87 -27.00 -12.07

Note 1: This frequency is a -352MHz offset of the fundamental and is only located on chain 0.

Therefore, array gain is not added to the EIRP reading.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

Average Scan Tabular Data

# | Frequency | Meter AV | Meter AV AG AG Array DCCF AV EIRP AV E-field AV E-field Margin
(MHz) Corrected | Corrected | Chain0 | Chain1 Gain (dB) (dBm) Limit (dB)

Reading Reading (dBi) (dBi) (dBi) (dBm)

Chain 0 Chain 1

(dBm) (dBm)
1| 2660.48 -64.76 -64.63 2.16 2.16 3.01 3.62 -52.89 -41.20 -11.69
2 | 3824.55 -61.98 -61.85 2.16 2.16 3.01 3.62 -50.11 -41.20 -8.91
3 | 4510.08 -60.84 -61.92 2.16 2.16 3.01 3.62 -49.54 -41.20 -8.34
4 | 4857.73 -54.21 -60.09 2.16 2.16 O.OO1 3.62 -47.43 -41.20 -6.23
5| 5561.95 -59.61 -62.50 2.16 2.16 3.01 3.62 -49.01 -41.20 -7.81
6 | 6946.60 -55.05 -64.02 2.16 2.16 3.01 3.62 -45.74 -41.20 -4.54
7 | 10420.13 -59.23 -57.61 2.16 2.16 3.01 3.62 -46.54 -41.20 -5.34

Note 1: This frequency is a -352MHz offset of the fundamental and is only located on chain 0.
Therefore, array gain is not added to the EIRP reading.
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REPORT NO: R12053557-E13 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

9.2. 5.3GHz BAND

Settings used:

Detector: Pk and AV

RBW: 1M

VBW: 3M

Range: 1-18 MHz

Path Loss: 11.2 (10dB pad + 1.2 cable loss)

Measurements from both chains were inserted into a spreadsheet where the measurements were
combined. Worst-case antenna gain (External antenna 2.16 dBi) was used.

Example plots:

T Keyeight Spectrum Amalycer - APv8 2(32118) 0882, MOR-NOR TS G B KeyightSpectiom Arlyeer- APVG20T2118) 40882, MOR-NOR ==
mC R 502 oc I T sense] [ ALIGNAUTO _[02:25:12 PM Apr06, 2018 [ W [s02 oc SENSEINT] [ ALIGNAUTO _[02:15:48 PM Apros, 2018
[ ] “Avg Type: Log-Pwr Tucel 35| Freauency [ ] ‘Avg Type: RMS Smacz| - +osg| Freauency
PNOTFast == Trig: FreeRun AvglHold: 2251225 P! PNG-Fast = Trig: FreeRun AvglHold: 2261225 TYeea
IFGainilow ~ ¥Atten: 14 dB oeTlP IFGain:Low  #Atten: 14 dB oeTlA
Auto Tune| Auto Tune|
Ref Offset 11.2 dB Ref Offset 112 dB
10 de/div - Ref 15.20 dBm 10 deidiv  Ref 11.20 dBm
Log Log
CenterFreq| CenterFreq|
520 9500000000 GHz = 9500000000 GHz{
48 880
StartFreq| Start Freq|
” 1.000000000 GHez| - 1.000000000 GHz
“ StopFreq| e StopFreq|
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4 %5
w“ 'Y CF Ste| - CF Step
1.700000000 GHez| ! ¢ 1.700000000 GHez|
lauto Man| Auto Man
as|l— _
. FreqOffset| - FreqOffset
o 0Hz o 0Hz
Start 1.000 GHz Stop 18.000 GHz Start 1.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 29.33 ms (40001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 29.33 ms (40001 pts)
7= staus| status
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