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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Braun GMBH
T-QTA Frankfurter Strasses 145
Kronberg TS, D-61476

Germany
EUT DESCRIPTION: Wireless Toothbrush Charging Base
MODEL: 3783
SERIAL NUMBER: Charging base: BW012969000010
DATE RECEIVED: 2019-12-19
DATE TESTED: 2019-12-31 to 2020-01-21
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

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 For

UL LLC By: Prepared By:
i -
2 e
o/ e
Brian Kiewra Cristian Melara
Project Engineer Engineer
Consumer Technology Division Consumer Technology Division
UL LLC ULLLC
Page 5 of 92
UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL:(919)-549-1400

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



REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

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 558074 D01 15.247 Meas Guidance v05.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory
Drive, Research Triangle Park, NC 27709, USA and 2800 Perimeter Park Dr., Suite B,
Morrisville, NC 27560, USA. The following table identifies which facilities were utilized for
radiated emission measurements documented in this report. Specific facilities are also

identified in the test results sections.

12 Laboratory Dr.

2800 Perimeter Park Dr.

[ ] chamber ARTP

|Z| North Chamber

[ ] chamber CRTP

|Z| South Chamber

The above test sites and facilities are covered under FCC Test Firm Registration # 703469

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

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

RADIATED EMISSIONS

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)

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 2.00%

1.3 dB (PK)
RF output power, conducted 0.45 dB (AV)
RF output power, radiated (SAC) 4.52 dB
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 2.50 dB
All emissions, radiated 4.88 dB
Conducted Emissions (0.150-30MHz) - LISN 3.07 dB
Temperature 2.26°C
Humidity 6.79%
DC Supply voltages 1.70%
Time 3.39%
Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R13158070-E4

FCC ID: 2AG9A51910

DATE: 3/20/2020

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a wireless toothbrush charging base with a BT/BLE/2.4/5GHz WLAN radio and a
WPT radio that operates from 30-47 kHz. This reports covers the 2.4GHz WIFI function of the

device.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

2.4GHz BAND
Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mw)
2412 - 2462 802.11b 17.64 58.08
2412 - 2462 802.11g 23.15 206.54
2412 - 2462 802.11n HT20 23.51 224.39
2422 - 2452 802.11n HT40 22.01 158.85
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPC antenna, with a maximum gain of 2.66 dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was Type 3782 firmware version:V12, Type 3783
firmware version: V20.

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions in the range of 1-18GHz were tested with the EUT continuously
transmitting on low, mid, and high channels.

AC Mains Line Conducted and radiated emissions in the ranges of 0.009-30MHz, 30-1000MHz,
and 18-26GHz were are tested at worst-case channel based on power and PSD.

EUT only intended to operate in one orientation. Therefore all testing performed with EUT in its
intended orientation.

Worst-case data rates as provided by the client were:
802.11b mode: 1 Mbps
802.11g mode: 6 Mbps

802.11n HT20mode: MCSO
802.11n HT40mode: MCSO
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Toothbrush Braun 3765 BC811081911 USQ3765
Toothbrush Braun 3765 BC811081913 USQ3765
Power supply Braun 3780 Non-serialized N/A
1/0 CABLES

1 1 1 Proprietary 2 prong 2 conductor wire <3 None

TEST SETUP

The EUT is powered by a power supply. The EUT begins charging as soon as powered up.

SETUP DIAGRAMS

Please refer to R13158070-EP2 for setup diagrams
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

6. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10 Section 11.6

6 dB BW: ANSI C63.10 Subclause 11.8.1

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause 11.9.1.3 Method PKPM1 Peak-reading power meter
PSD: ANSI C63.10 Subclause 11.10.2 Method PKPSD (Peak PSD)

Qut-of-band emissions in non-restricted bands: ANSI C63.10-2013 Section 11.11 & 6.10.4

Out-of-band emissions in restricted bands: ANSI C63.10-2013 Section 11.12.1 & 6.10.5 and
KDB 558074 D01 15.247 Section 11. FAQ 3c

General Radiated Emissions: ANSI C63.10:2013 Sections 6.3 — 6.6

AC Line Conducted Emissions: ANSI C63.10:2013 Sections 6.2
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

7. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North
Chamber)
Equip. ID Description Manufacturer Model Number Last Cal. Next Cal.
1-18 GHz
Double-Ridged
Waveguide Horn
AT0067 Antenna, 1 to 18 GHz ETS Lindgren 3117 2019-03-22 | 2020-03-22
Gain-Loss Chains
Gain-loss string: 1-
N-SACO03 18GHz Various Various 2019-03-15 | 2020-03-15
Receiver & Software
SA0026 Spectrum Analyzer Agilent N9030A 2019-03-19 | 2020-03-19
Version 9.5
SOFTEMI EMI Software UL June 15, 2019 NA NA
Additional Equipment used
s/n 181474341 Environmental Meter Fisher Scientific 15-077-963 2018-07-27 | 2020-07-27
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South

Chamber)
Equip. ID Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz_(Loop Ant.)
AT0079 Active Loop Antenna ETS-Lindgren 6502 2019-08-08 | 2020-08-08
30-1000 MHz
Hybrid Broadband Sunol Sciences
AT0074 Antenna Corp. JB3 2019-07-16 | 2020-07-16
1-18 GHz
Double-Ridged
Waveguide Horn
AT0072 Antenna, 1 to 18 GHz ETS Lindgren 3117 2019-04-22 | 2020-04-22
18-40 GHz
Horn Antenna, 18-
ATO0076 26.5GHz ARA MWH-1826/B 2019-11-07 | 2020-11-07
ATO0077 Horn Antenna, 26-40GHZz ARA MWH-2640/B 2019-11-07 | 2020-11-07
Gain-Loss Chains
Gain-loss string: 0.009-
S-SACO1 30MHz Various Various 2019-05-02 | 2020-05-02
Gain-loss string: 25-
S-SAC02 1000MHz Various Various 2019-05-02 | 2020-05-02
Gain-loss string: 1-
S-SACO03 18GHz Various Various 2019-03-13 | 2020-03-13
S62&%5§_%€/$BL2 Gain-loss string:18- Huber+Suhner | SUCOFLEX 102EA
(Effective 40GHz Miteq TTA1840-35-HG | 2019-03-21 | 2020-03-21
09/20/2019) MegaPhase NC12-K1K1-216
Receiver & Software
SA0025 Spectrum Analyzer Agilent N9030A 2019-02-28 | 2020-02-28
SA0027
(18-40GHz RSE) Spectrum Analyzer Agilent N9030A 2019-05-15 | 2020-05-15
Version 9.5
SOFTEMI EMI Software UL June 15, 2019 NA NA
Page 13 of 92
UL LLC

12 Laboratory D

r., RTP, NC 27709; USA

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

TEL:(919)-549-1400




REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)

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

Equip. ID Description Manufacturer Model Number Last Cal. | Next Cal.
Coax cable, RG223, N-male to
CBL087 BNC-male, 20-ft. Pasternack PE3W06143-240 2019-05-29|2020-05-29
ANSI C63.4 1m Per Annex B of
CDECABLEQO1 extension cable. UL ANSI C63.4 2019-07-10|2020-07-10
s/n 181562858 Environmental Meter Fisher Scientific 14-650-118 2018-09-04 [2020-09-04
LISN, 50-ohm/50-uH, 2- Fischer Custom | FCC-LISN-50-25-2-01-
LISNOO3 conductor, 25A Com. 550V 2019-08-19|2020-08-19
75141
(PRE0101521) | EMI Test Receiver 9kHz-7GHzRohde & Schwarz ESCI 7 2019-08-20|2020-08-20
Transient Limiter, 0.009-
TLOO1 30MHz Com-Power LIT-930A 2019-05-29|2020-05-29
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
Version 9.5
SOFTEMI EMI Software UL June 15, 2019 NA NA
Test Equipment Used - Wireless Conducted Measurement Equipment
Equip. ID Description Manufacturer Model Number Last Cal. | Next Cal.
Conducted Room 2
T177 Agilent
(PRE0079253) Spectrum Analyzer Technologies E4446A 2019-04-22)2020-04-22
PWMO005 Keysight
(PRE0136341) RF Power Meter Technologies N1912A 2019-07-08|2020-07-08
Peak and Avg Power Sensor, Keysight
PWS005 50MHz to 6GHz Technologies N1921A 2019-05-062020-05-06
SN 181474341 Environmental Meter Fisher Scientific 15-077-963 2018-07-27|2020-07-27
SOFTEMI EMC Software UL Version 2019-11-13 NA NA
Page 14 of 92
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/8
B X Cycle |Correction Factor|Minimum VBW

(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
802.11b 8.385 | 8.480 0.989 98.88% 0.00 0.010
802.11g 1TX 1.385 1.505 0.920 92.03% 0.72 0.722
802.11n HT20 1TX 1.295 1.390 0.932 93.17% 0.61 0.772
802.11n HT40 1TX 0.645 | 0.747 0.863 86.35% 1.28 1.550
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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REPORT NO: R13158070-E4 DATE: 3/20/2020

FCC ID: 2AG9A51910

8.2.1.802.11b MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 1 2412 13.5500
Mid 6 2437 13.4664
High 11 2462 13.4970
%% Agilent 10:44:56 Jan 7, 2020 L Measure ¥ Agilent 18:53:25 Jan 7, 2620 L Measure
| |
Ch Freq 2.41Z2 CHz Trig Free Meas Off Ch Freq 2437 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
Channel Power| Channel Power
AP2@19.11.13,48382, AP2019.11.13,40882,
Ref 38 dBm #Atten 40 dB Ref 38 dBm #ftten 49 dB
#5amp T T Dccupied BH #Samp I I Occupied BH|
Log I I Log 1 }
a@, T e s SR DT
Offst RACP[ | [offs: > £ ACP
114 L bt 114 | bt e
B | | 1 4B ! I i
i ] ] ] Multi Carrier, } ] } Multi Carrier
Center 2412 0@ GHz Span 48 HHz Power Center 2.437 00 GHz Span 40 MHz Power
#Res BH 3008 kHz #YBH 916 kHz Sweep 1.4 ms (1601 pts) #Res BH 368 kHz #YBW 910 kHz Sweep 1.4 ms (1001 prs)
Power Stat Power Stat
Occupied Bandwidth Occ BW % Pur  93.00 % CCDF| Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
13.5500 MHz ® dB  -26.00 dB 13.4664 MHz ® dB -26.00 dB
Transmit Freq Error  -10.830 kHz Pofg Transmit Freq Error  61.884 kHz 1Hofrg
% dB Bandwidth 17.236 MHz% o % dB Bandwidth 17.838 MHz* i
| |
# Agilent 11:85:55 Jan 7, 26020 L Measure
|
Th Freq 2452 oFz Trig Froe Meas OFf INTENTIONALLY LEFT BLACK

Occupied Bandwidth

Averages: 1 I

Channel Power|

AP2013.11.13,48582,M0R-CON2

Ref 38 dBm #Htten 40 dB
#Samp I I Occupied BW
e
Y u %
Offst < ACP
4 Y
B | T [ [
| I } I Multi Carrier,
Center 2.462 08 GHz Span 48 Mz Power
#Res BH 300 kHz #BH 918 kHz Sweep 1.4 ms (1001 pis)
Power Stat
Occupied Bandwidth Occ BH % Pur 99,00 % CCDF|
13.4970 MH=z ®x dB -26.80 dB
Transmit Freq Error  -54.942 kHz IMO{Z
% B Bandwidth 17.265 MHz* v

HIGH CHANNEL 11
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

8.2.2.802.11g MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 1 2412 16.3321
Mid 6 2437 16.3781
High 11 2462 16.3754
3 Agilent 11:38:09 Jan 7, 2020 L Measure ¥ Agilent 11:43:17 Jan 7, 2020 L Measure
| |
Ch Freq 2.41Z2 CHz Trig Free Meas Off Ch Freq 2437 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
Channel Power| Channel Power
AP2019.11.13,48882,MOR-CON2 AP2619.11.13,40882,M0R-CON2
Ref 38 dBm #Atten 40 dB Ref 38 dBm #ftten 49 dB
#5amp T T T I Occupied BH #Samp I I T Decupied BH
Loy [ [ [ I Lag I I |
1 e ° 10 Brebempiots] b
dB/ dB/
Offst ACP Offst - ACP
114 Loy ¥ 11.4 T Ty
P | | 4B 1 |
I I } Multi Carrier, } I Multi Carrier
Center 2412 B0 GHz Span 48 MHz Power Center 2.437 00 GHz Span 49 WHz Power
#Res BH 308 kHz #YBH 916 kHz Sweep 1.4 ms (1661 pts) #Res BH 368 kHz #YBW 910 kHz Sweep 1.4 ms (1061 pts)
= = Power Stat = = Power Stat
Occupied Bandwidth Occ B 7% Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  59.80 7 CCDF
16.3321 MH=z ® dB  -26.00 dB 16.3781 MHz ® dB -26.00 dB
Transmit Freq Error  -16.641 kHz 1M°{§ Transmit Freq Error 35161 kHz 1Mofr§
% dB Bandwidth 18.916 MHzx B % dB Bandwidth 19.773 MHz* v
| |
#  Agilent 11:52:83 Jan 7, 2020 L Measure
|
Ch Freq 2.462 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I
Channel Power|
AP2019.11.13,48882,MOR-CON2
Ref 30 dbr tren 48 dB _ INTENTIONALLY LEFT BLACK
! amp | | Occupied BW
0g
18 ol sraeiie]
dB/
Offst i W Y B ACP
11,4 Banylirsii
dB | |
I | Multi Carrier
Center 2462 09 Gllz Span 49 Mz Power
#Res BH 300 kHz #BH 918 kHz Sweep 1.4 ms (1001 pis)
Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF
16.3754 MHz ®x dB -26.80 dB
Transmit Freq Error  42.642 kHz PO{S
% B Bandwidth 13.929 MHz* v
|

HIGH CHANNEL 11
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

8.2.3.802.11n HT20 MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 1 2412 17.5589
Mid 6 2437 17.4578
High 11 2462 17.5944
3 Agilent 12:01:38 Jan 7, 2020 L Measure ¥ Agilent 12:09:07 Jan 7, 2020 L Measure
| |
Ch Freq 2.41Z2 CHz Trig Free Meas Off Ch Freq 2437 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
Channel Power| Channel Power
AP2019.11.13,48882,MOR-CON2 AP2619.11.13,40882,M0R-CON2
Ref 38 dBm #Atten 40 dB Ref 38 dBm #ftten 49 dB
#5amp T T T I I Occupied BH #Samp I I I T Decupied BH
Log | | | I I Log I I I |
1 ISR VR s PR P 10 P IR RPN P
dB/ dB/
Offst — ACP Offat ACP
11.4 b Al 11.4 Lo W) S
4B 1 | 4B i |
I } Multi Carrier, } I Multi Carrier
Center 2412 B0 GHz Span 48 MHz Power Center 2.437 00 GHz Span 49 WHz Power
#Res BH 308 kHz #YBH 916 kHz Sweep 1.4 ms (1661 pts) #Res BH 368 kHz #YBW 910 kHz Sweep 1.4 ms (1061 pts)
= = Power Stat = = Power Stat
Occupied Bandwidth Occ B 7% Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  59.80 7 CCDF
175589 MHz ® dB  -26.00 dB 17.4578 MHz ® dB -26.00 dB
Transmit Freq Error  21.825 kHz 1M°{§ Transmit Freq Error  -32.818 kHz 1Mofr§
% dB Bandwidth 19.587 MHzx B % dB Bandwidth 20.077 MHz* v
| |
#  Agilent 12:16:27 Jan 7, 2020 L Measure
|
Ch Freq 2.462 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I
Channel Power|
AP2019.11.13,48882,MOR-CON2
fef S0 hun 10 B _ INTENTIONALLY LEFT BLACK
! amp i i i Occupied BH
10 PO o
dB/
Offst SRR T (- ACP
114 hlys
& | I |
I | } Multi Carrier
Center 2462 09 Gllz Span 49 Mz Power
#Res BH 300 kHz #BH 918 kHz Sweep 1.4 ms (1001 pis)
Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF
17.5944 MHz ®x dB -26.80 dB
Transmit Freq Error  53.825 kHz PO{S
% B Bandwidth 20.233 MHz* v
|
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

8.2.4.802.11n HT40 MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 3 2422 36.0250
Mid 6 2437 36.0482
High 9 2452 36.1302
3 Agilent 12:25:42 Jan 7, 2028 L Measure ¥ Agilent 12:46:56 Jan 7, 2020 L Measure
| |
Ch Freq 2.422 CHz Trig Free Meas Off Ch Freq 2437 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
Channel Power| Channel Power
AP2019.11.13,48882,MOR-CON2 AP2019.11.13,40882,
Ref 38 dBm #Atten 40 dB Ref 38 dBm #ftten 49 dB
#5amp T T I I Occupied BH #Samp I T Decupied BH
Log - \ \ Log ] i
1 B Y O R 1a \ | -
dB/ dB/
Offst > (= ACP Offst > € ACP
11,4 Luandatiglgpliin o by 114 e *y
& | | 4B | I i
I I I Multi Carrier, } } } Multi Carrier
Center 2422 B0 GHz Span 50 MHz Power Center 2.437 00 GHz Span 80 MHz Power
#Res BH 518 kHz #YBW 1.6 MHz Sweep 1 ms (1001 pts) #Res BH 518 kHz #WBH 1.6 MHz Sweep 1 ms (1061 pts)
= = Power Stat = = Power Stat
Occupied Bandwidth Occ B 7% Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  59.80 7 CCDF
36.0250 MHz ® dB  -26.00 dB 36.0482 MHz ® dB -26.00 dB
Transmit Freq Error  9.445 kiz 1M°{§ Transmit Freq Error 29450 kHz 1Mofr§
% dB Bandwidth 39.731 MHzx B % dB Bandwidth 39.773 MHz* v
| |
#  Agilent 12:54:85 Jan 7, 2020 L Measure
|
Ch Freq 2.452 GHz Trig Free Meas Off

Averages: 1 I

Occupied Bandwidth

Channel Power|

AP2019.11.13, 48882,

Ref 38 dBm #Htten 40 dB
#3amp I I ] ] Occupied BH
Log | | [ [
19 B — I
dB/
OFfst > € ACP
114 fan
daB | |
I | Multi Carrier
Center 2452 09 Gllz Span 60 Mz Power
#Res BH 510 kHz #UBH 1.6 MHz Sweep 1 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF
36.1302 MHz ® dB -26.08 dB
Transmit Freq Error  15.557 kHz PO{S
% B Bandwidth 39.346 MHz* v

HIGH CHANNEL 9

INTENTIONALLY LEFT BLACK
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

8.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

8.3.1.802.11b MODE

Channel|Frequency| 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 1 2412 8.2000 0.5
Mid 6 2437 8.6400 0.5
High 11| 2462 9.1600 0.5
#  Agilent 10:41:52 Jan 7, 2620 L Measure i Agilent 10:52:46 Jan 7, 2020 L Measure
AP2@19.11.13,48382, a Mkrl 8.20 MHz AP2019.11.13,40882, a Mkrl &.64 MHz
Ref 38 dBm #Atten 40 dB 0494 dB Meas Off| Ref 36 dBm #ftten 40 dB -0.662 dB Meas Off|
#Peak #Peak
Log Lag
L2 Channel Power| Lo Channel Power
a8/ dB/
Offst Offst
11.4 s 1 114 1 3
dB i g Occupied BH dB Occupied BH
] Dl
A 5
m m
WPiivg ACP “Ffive ACP
28 28
ML 52 Multi Carrier ML 52 Multi Carrier,
53 F — Power $3 FSL— e Power
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCDF CCDF]
Swp Swp
Center 2412 08 Gz Span 40 Mz 1”‘0’{‘3 Center 2.037 00 Gz Snan 40 iz 1"‘;{3
#Res BH 180 kHz +UBH 300 kHz  Sweep 3.867 ms (1001 pts) #Res BH 106 kHz #VBH 300 kHz  Sweep 3.867 ms (1001 pts)
| |
LOW CHANNEL 1 MID CHANNEL 6
# Agilent 11:04:41 Jan 7, 2020 L Measure
AP2019.11.13,40882,MOR-CON2 a Mkrl 9.16 MHz
Ref 38 dBm #Htten 40 dB -0.339 dB Meas Off
#Peak
Log
1o Channel P
ey annel Power
Dffst
1.4 y 4 _ INTENTIONALLY LEFT BLACK
dB Occupied BW
Dl
n
m
WP ACP
20
4 Multi Carrier|
53 F Power
AR
E%)n Power Stat
CCDF
Swp
Conter 2.462 G0 GHz Span 46 MHz 1”‘0’{3
#Res BH 100 kHz #UBH 300 kHz  Sweep 3.867 ms (1001 prs)
|
HIGH CHANNEL 11
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

8.3.2. 802.11g MODE

Channel|Frequency| 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 1 2412 14.4800 0.5
Mid 6 2437 16.1200 0.5
High 11 2462 16.1200 0.5
#  Agilent 11:36:32 Jan 7, 2620 L Measure 3 Agilent 11:42:38 Jan 7, 2620 L Measure
AP2019.11.13,48882,MOR-CON2 a Mkrl 14.43 MHZ] AP2619.11.13,40882,M0R-CON2 a Mkrl 1612 MHz
Ref 38 dBm #Htten 40 dB -0.842 dB Meas Off| Ref 36 dBm #ftten 40 dB 2.922 dB Meas Off|
#Peak #Peak
Log Lag
L Channel Power| La Channel Power
dB/ dB/
Offst Offst
1.4 i . 114 |
dB < = Occupied BH dB AR FRATE T £ Occupied BH
] o}
B i
m 1
WPiivg ACP “Ffive ACP
28 28
ML 52 Multi Carrier ML 52 Multi Carrier,
53 F Power 53 FSh Power
AR AA
ﬁ?n Power Stat ﬁ[j)n Power Stat
CCDF CCDF]
Swp Swp
Center 2412 40 Gz Span 48 Mz 1”‘0’{3 Center 2.457 06 Gz Snan 40 iz 1"‘;{2
#Res BH 100 kHz +UBH 300 kHz  Sweep 3.867 ms (1001 pts) #Res BH 100 kHz #VBH 300 kHz  Sweep 3.867 ms (1001 pts)
| |
% Agilent 11:51:22 Jan 7, 2020 L Measure
AP2019.11.13,40882,MOR-CON2 a Mkrl 16.12 MHZ]
Ref 38 dBm #Htten 40 dB 1.154 dB Meas Off
#Peak
Log
1o Channel P
&/ annel Power
Offst
i1.4 i L
dB P LI Occupied BW
o INTENTIONALLY LEFT BLACK
dBm
#PAvg ACP
20
4 Multi Carrier|
$3 RS Power
AR
E%)n Power Stat
CCDF
Snp
Conter 2.462 G0 GHz Span 46 MHz 1”‘;{‘3
#Res BH 108 kHz #YBH 300 kHz  Sweep 3.867 ms (1661 pts)
|
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

8.3.3.802.11n HT20 MODE

Channel|Frequency| 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 1 2412 17.0000 0.5
Mid 6 2437 15.1200 0.5
High 11 2462 17.3200 0.5
#  Agilent 12:08:35 Jan 7, 2620 L Measure i Agilent 12:08:01 Jan 7, 2620 L Measure
AP2019.11.13,48882,MOR-CON2 a Mkrl 17.08 MHZ] AP2619.11.13,40882,M0R-CON2 a Mkrl 1512 MHz]
Ref 38 dBm #Htten 40 dB -0.698 dB Meas Off| Ref 36 dBm #ftten 40 dB -0.177 dB Meas Off|
#Peak #Peak
Log Lag
L Channel Power| La Channel Power
dB/ dB/
Offst Offst
114 i 114 " .
dB al o H Occupied BH dB % R 3 Occupied BH
ol o}
B n
m 1
WPiivg ACP “Ffive ACP
28 28 -
ML 52 Multi Carrier ML 52 Multi Carrier,
53 Fslhli Uy power| | [53 FS Pover
AR AA
ﬁ?n Power Stat ﬁ[j)n Power Stat
CCDF CCDF]
Swp Swp
Center 2412 40 Gz Span 48 Mz 1”‘0’{3 Center 2.457 06 Gz Snan 40 iz 1"‘;{2
#Res BH 100 kHz +UBH 300 kHz  Sweep 3.867 ms (1001 pts) #Res BH 100 kHz #VBH 300 kHz  Sweep 3.867 ms (1001 pts)
| |
LOW CHANNEL 1 MID CHANNEL 6
% Agilent 12:15:28 Jan 7, 2020 L Measure
AP2019.11.13,40882,MOR-CON2 a Mkrl 17.32 MHZ]
Ref 38 dBm #Htten 40 dB 0.559 dB Meas Off
#Peak
Log
1o Channel P
&/ annel Power
Offst
114 . 1 _ INTENTIONALLY LEFT BLACK
dB o Occupied BW
ol
i
m
#PAvg ACP
20
4 Multi Carrier|
$3 FS Power
AR
E%)n Power Stat
CCDF
Snp
Conter 2.462 G0 GHz Span 46 MHz 1”‘;{‘3
#Res BH 108 kHz #YBH 300 kHz  Sweep 3.867 ms (1661 pts)
|
HIGH CHANNEL 11
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

8.3.4.802.11n HT40 MODE

Channel|Frequency| 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 3 2422 33.5200 0.5
Mid 6 2437 31.3600 0.5
High 9 2452 30.0800 0.5
# Agilent 12:24:32 Jan 7, 2020 L Measure i Agilent 12:46:11 Jan 7, 2620 L Measure
AP2019.11.13,48882,MOR-CON2 a Mkrl 33.52 MHZ] AP2019.11.13,40882, a Mkrl 31.36 MHz
Ref 38 dBm #Htten 40 dB -2.443 dB Meas Off| Ref 36 dBm #ftten 40 dB 0.383 dB Meas Off|
#Peak #Peak
Log Lag
L Channel Power| La Channel Power
dB/ dB/
Offst Offst
11.4 11.4
dB As Occupied BH dB " A Occupied BH
ol Fy L ol & >
B o
m 1
WPiivg ACP “Ffive ACP
28 28
ML 52 Multi Carrier ML 52 Multi Carrier,
53 F " i Power 53 FSlbi i Power
AR AA
ﬁ?n Power Stat ﬁ[j)n Power Stat
CCDF CCDF]
Swp Swp
Center 2422 G0 Gz Span 60 Mz 1”‘0’{3 Center 2.457 06 Gz Snan 80 Mz 1"‘;{2
#Res BH 100 kHz #UBH 300 kHz  Sweep 7.667 ms (1001 pts) #Res BH 100 kHz #VBH 300 kHz  Sweep 7.667 ms (1001 pts)
| |
LOW CHANNEL 3 MID CHANNEL 6
% Agilent 12:53:17 Jan 7, 2020 L Measure
AP2019.11.13,48882, a Mkrl 30.63 MHZ]
Ref 38 dBm #Htten 40 dB -0.130 dB Meas Off
#Peak
Log
1o Channel P
&/ annel Power
Offst
11.4
dB 1= Occupied BW
o ¢ ; INTENTIONALLY LEFT BLACK
dBm
#PAvg ACP
20
4 Multi Carrier|
53 Fsl il TR . Power
AR
E%)n Power Stat
CCDF
Snp
Center 2.452 G0 GHz Span 60 MHz 1”‘;{‘3
#Res BH 108 kHz #YBH 300 kHz  Sweep 7667 ms (1661 pts)
|
HIGH CHANNEL 9
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

8.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.4 dB (including 10.6 dB pad and 0.8 dB cable) was
entered as an offset in the power meter to allow for a Peak reading of power.

DIRECTIONAL ANTENNA GAIN

For1 TX:
There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

RESULTS

8.4.1.802.11b MODE

Tested By: 11993/44389
Date: 2019-12-30
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2412 17.25 30 -12.75
Middle 2437 17.34 30 -12.66
High 2462 17.64 30 -12.36
8.4.2. 802.11g MODE
Tested By: 11993/44389
Date: 2019-12-30
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2412 23.00 30 -7.00
Middle 2437 23.15 30 -6.85
High 2462 23.12 30 -6.88
8.4.3.802.11n HT20 MODE
Tested By: 11993/44389 and 40882
Date: 2019-12-30 and 2020-01-21
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2412 23.51 30 -6.49
Middle 2437 22.83 30 -7.17
High 2462 23.33 30 -6.67
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

8.4.4 802.11n HT40 MODE

Tested By: 11993/40882 and 40882
Date: 2019-12-30 and 2020-01-17
Channel Frequency Peak Power Limit Margin

Reading
(MHz) (dBm) (dBm) (dB)
Low 2422 21.35 30 -8.65
Mid 2437 22.01 30 -7.99
High 2452 20.93 30 -9.07
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REPORT NO: R13158070-E4 DATE: 3/20/2020

FCC ID: 2AG9A51910

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.4 dB (including 10.6 dB pad and 0.8 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power

RESULTS

8.5.1.802.11b MODE

Tested By: 11993/44389
Date: 2019-12-30
Channel Frequency Average Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2412 14.93 30 -15.07
Middle 2437 15.07 30 -14.93
High 2462 15.38 30 -14.62
8.5.2. 802.11g MODE
Tested By: 11993/44389
Date: 2019-12-30
Channel Frequency Average Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2412 15.06 30 -14.94
Middle 2437 14.97 30 -15.03
High 2462 15.36 30 -14.64
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

8.5.3.802.11n HT20 MODE

Tested By: 11993/44389 and 10882
Date: 2019-12-30 and 2020-01-21
Channel Frequency Average Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)

Low 2412 14.67 30 -15.33

Middle 2437 14.73 30 -15.27

High 2462 14.49 30 -15.51

8.5.4 802.11n HT40 MODE
Tested By: 11993/44389 and 40882
Date: 2019-12-30 and 2020-01-21
Channel Frequency Average Power Limit Margin
Reading

(MHz) (dBm) (dBm) (dB)
Low 2422 10.61 30 -19.39
Middle 2437 11.81 30 -18.19
High 2452 11.47 30 -18.53
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

8.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

8.6.1.802.11b MODE

Duty Cycle CF (dB)\ 0.00 Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Chain 0 Total Limit | Margin
Meas Corr'd

(MHz) PSD
(dBm/ (dBm/ (dBm/
3kHz) 3kHz) | 3kHz) | (dB)

Low 1 2412 -9.25 -9.25 8.0 -17.3
Mid 6 2437 -10.66 -10.66 8.0 -18.7
High 11 2462 -8.98 -8.98 8.0 -17.0
# Agilent 10:45:57 Jan 7, 2020 L Measure ¥ Agilent 10:54:21 Jan 7, 2020 L Measure
AP2619.11.13,48352, Mrl 2.412 206 GHz| AP2B19.11.13,40882, Mkrl 2.437 754 GHz
Ref 26 dBm #Atten 30 dB -9.251 dBm Meas Off Ref 26 dBm #fAtten 30 dB —18.656 dBm Meas Off
#Peak #Peak
Log Log
1o Channel P 10 Channel P
By annel Power, By annel Power
0ffst . 0ffat
11.4 & 11.4 L
dB Occupied BW dB Occupied BH
] ol
% ‘
m 1
WP ACP “Pfiv ] ACP
3 3
4 Multi Carrier| ML 52 Multi Carrier
53 F Power 53 FS Power
AA RA
E%)n Power Stat ﬁ[])n Power Stat
S COOF| | |5 CCOF
Conter 2.412 000 GHz Span 13 MHz 1”‘0’{3 Center 2.057 060 GHz Span 13 Mz 1"‘0’{2
#Res BH 3 kHz #WBH 9.1 kHz Sweep 1.379 5 (1001 pts) #Res BH 3 kHz #UBH 9.1 kHz Sweep 1.379 5 (1001 pts)
| |
LOW CHANNEL 1 MID CHANNEL 6
% Agilent 11:06:59 Jan 7, 2020 L Measure
AP2019.11.13,46852,M0R-CONZ WMkrl 2.462 672 GHZ]
Ref 20 dBin #fitten 38 dB -8.984 dBm Meas Off INTENTIONALLY LEFT BLANK
#eq
Log
L0 Channel P
&/ annel Power,
Offst N
114 o
dB Occupied BW
]
i
il
WPivg ACP
3
ML §2 Multi Carrier,
83 | Power|
AR
£
FTun Power Stat
S CCDF
Center 2462 600 GHz Span 12 THZ 1”‘0’{3
#Res BH 3 kHz #WBH 9.1 kHz Sweep 1.485 s (1001 pts)
|
HIGH CHANNEL 11
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

8.6.2. 802.11g MODE

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

Channel | Frequency | Chain 0 Total Limit Margin
Meas Corr'd

(MHz) PSD
(dBm/ (dBm/ | (dBm/
3kHz) 3kHz) | 3kHz) | (dB)

Low 1 2412 -10.87 -10.87 8.0 -18.9
Mid 6 2437 -10.42 -10.42 8.0 -18.4
High 11 2462 -11.11 -11.11 8.0 -19.1
#  Agilent 11:39:09 Jan 7, 2620 L Measure ¢ Agilent 11:44:18 Jan 7, 2028 L Measure
AP2019.11.13,48882,MOR-CON2 Mkrl 2.413 276 GHz AP2619.11.13,40882,M0R-CON2 Mkrl 2.435 450 GHz
Ref 28 dBm #Atten 30 dB -18.372 dBm Meas Off| Ref 26 dBm #ftten 30 dB -10.421 dBm Meas Off|
#Peak #Peak
Log Lag
18 18
ey Channel Power| B/ Channel Power
Offst Offst
114 ! 11.4 1
dB Occupied BH dB Occupied BH
] ul}
g s
m m
WPeivg ACP “Ffiv ACP
3 - 3 I
ML 52 Multi Carrier ML 52 Multi Carrier,
53 F Power| S3FS Power|
AR AA
ﬁz)n Power Stat ﬁ?n Power Stat
S CCOF| | 50 CCDF
Center 2412 000 GHz Span 22 Mz 1”‘0’{3 Center 2.437 000 GHz Snan 25 Mz 1"‘;{2
#Res BH 3 kHz #WBH 9.1 kHz Sweep 2.334 s (1081 pis) #Res BH 3 kHz #UBH 9.1 kHz Sweep 2653 5 (1001 pts)
| |
LOW CHANNEL 1 MID CHANNEL 6
# Agilent 11:53:50 Jan 7, 2020 L Measure
AP2019.11.13,48882,MOR-CON2 Merl 2.462 925 GHz
Ref 20 dBin #hitten 30 dB 11111 dBm Meas Off INTENTIONALLY LEFT BLANK
#Fed
Log
1o Channel P
ey annel Power
Dffst
11.4 1
dB Occupied BH
Dl
s
m
WP ACP
3
4 Multi Carrier|
53 F Power
AR
E%)n Power Stat
S CCDF
Conter 2.462 000 GHz Span 25 MHz 1”‘0’{3
#Res BH 3 kHz #WBH 9.1 kHz Sweep 2.653 5 (1001 pts)
|
HIGH CHANNEL 11
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

8.6.3.802.11n HT20 MODE

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

Channel | Frequency | Chain 0 Total Limit | Margin
Meas Corr'd

(MHz) PSD
(dBm/ (dBm/ (dBm/
3kHz) 3kHz) | 3kHz) | (dB)

Low 1 2412 -11.12 -11.12 8.0 -19.1
Mid 6 2437 -11.00 -11.00 8.0 -19.0
High 11 2462 -10.74 -10.74 8.0 -18.7
# Agilent 12:03:81 Jan 7, 2020 L Measure ¢ Agilent 12:19:05 Jan 7, 2020 L Measure
AP2019.11.13,48882,MOR-CON2 Merl 2.413 274 GHz AP2619.11.13,40882,MOR-CON2 Mkrl 2.437 843 GHz
Ref 28 dBm #Htten 30 dB -11.121 dBm Meas Off| Ref 26 dBm #Atten 30 dB —11.902 dBm Meas Off
#Peak #Peak
Log Log
1o Channel P 10 Channel P
&y annel Power| By annel Power
Dffst 0ffst
11.4 1 11.4 1
dB Occupied BW dB Occupied BH
Dl i]
4 &
m 1
WP ACP “Pfiv ACP
3 3 .
ML 52 Multi Carrier| ML 52 Multi Carrier
53PSkl ——————————————— Power, 53 Fsh Power,
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCDF CCDF
Swp Swp
Conter 2.412 000 GHz Span 26 MHz 1”‘0’{3 Center 2.057 060 GHz Span 23 Wz 1"‘0’{2
#Res BH 3 kHz #WBH 9.1 kHz Sweep 2.759 5 (1001 pts) #Res BH 3 kHz #UBH 9.1 kHz Sweep 2.44 5 (1001 pts)
| |
LOW CHANNEL 1 MID CHANNEL 6
% Agilent 12:18:45 Jan 7, 2020 L Measure
AP2019.11.13,40882,MOR-CON2 Mirl 2.462 598 GHz
Ref 20 dBin #fitten 38 dB 10745 dBm Meas Off INTENTIONALLY LEFT BLANK
#eq
Log
L0 Channel P
) annel Power|
Offst
11.4 1
dB Occupied BW
]
2
il
WPivg ACP
3
ML §2 Multi Carrier,
33 FS Power|
AR
&E)n Power Stat
S CCDF
Center 2.462 000 GHz Span 26 MHZ 1”‘0’{3
#Res BH 3 kHz #WBH 9.1 kHz Sweep 2.759 s (1601 pts)
|
HIGH CHANNEL 11
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

8.6.4.802.11n HT40 MODE

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

Channel | Frequency | Chain 0 Total Limit Margin
Meas Corr'd

(MHz) PSD
(dBm/ (dBm/ | (dBm/
3kHz) 3kHz) | 3kHz) | (dB)

Low 3 2422 -16.46 -16.46 8.0 -24.5
Mid 6 2437 -17.11 -17.11 8.0 -25.1
High 9 2452 -16.38 -16.38 8.0 -24.4
# Agilent 12:28:81 Jan 7, 2620 L Measure ¢ Agilent 12:48:61 Jan 7, 2028 L Measure
AP2019.11.13,48882,MOR-CON2 Mkrl 2.426 34 GHz| AP2019.11.13,40882, Mkrl 2.433 496 GHz
Ref 28 dBm #Atten 30 dB -16.461 dBm Meas Off| Ref 26 dBm #ftten 30 dB -17.111 dBm Meas Off|
#Peak #Peak
Log Lag
18 18
ey Channel Power| B/ Channel Power
Offst Offst
11.4 11.4
dB B Occupied BH dB 1 Occupied BH
i ol Y
2 g :
m m
WPeivg ACP “Ffiv ACP
3 3 I
ML 52 Multi Carrier ML s52 Multi Carrier,
53PS Power 53 FSL— — Power
AR AA
ﬁz)n Power Stat ﬁ?n Power Stat
S CCOF| | 50 CCDF
Center 2422 08 Gz Span 51 Mz 1”‘0’{3 Center 2.437 000 GHz Snan 48 Mz 1"‘;{2
#Res BH 3 kHz #WBH 9.1 kHz Sweep 5411 s (1881 pis) #Res BH 3 kHz #UBH 9.1 kHz Sweep 5.093 5 (1001 pts)
| |
LOW CHANNEL 3 MID CHANNEL 6
#  Agilent 12:57:13 Jan 7, 2020 L Measure
AP2019.11.13,48882, Mikrl 2.454 53 GHZ|
Ref 20 dBin #hitten 30 dB 16379 dBnm Meas Off INTENTIONALLY LEFT BLANK
#Fed
Log
1o Channel P
ey annel Power
Dffst
11.4
dB 5 Occupied BH
Dl
-
m
WP ACP
3
4 Multi Carrier|
53 FS|— Power
AR
E%)n Power Stat
S CCDF
Conter 2.452 G0 GHz Span 46 MHz 1”‘0’{3
#Res BH 3 kHz #WBH 9.1 kHz Sweep 4.881 5 (1001 pts)
|
HIGH CHANNEL 9
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

8.7.1.802.11b MODE

3 Agilent B3:38:65 Jan 14, 2028 L Measure Agilent 88:39:22  Jan 14, 2628 L Measure
AP2020.1.19,48852,MOR-CON? Mkrl 2.411 5 GHz AP2620.1.18,48862,MOR-CONZ Mird 25.245 GHz]
Ref 28 dBm #Atten 30 dB 5.8 dBm Meas Off Rsf 38 dBm #Atten 40 dB -27.449 dBm Meas Off
#Peak N #Peak [
Log 522 Log T
10 Channel Power| 10 ; Channel Power
dB/ dB/
Offst Offst
11.4 11.4 ;
dB Occupied BW dB o || Occupied BW
ul} ] z Py "
-13.9 139 [ i g
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.488 6 GHz pan 166 MHz . " Start 38 MHz Stop 26.008 GHz " "
#Res BH 100 kHz WUEN 300 Ktz Sweep 96 ms (1081 pes) || NN CATTIRT) g B 100 e WEN 300 Ktz Sweep 2.482 5 (5102 prs) || TN CATTIRY
Marker  Trace Type ¥ Axis Anplitude Marker  Trace Type W Axis Amplitude
1 [N Freg 2,411 5 GHz 6.88 dBn 1 (8] Freg 2,412 GHz A4.58 dBn
2 (&5 F 2.488 8 GH -41.79 dEi 2 (&) Fi 4.824 GH. -40.332 dBi
El 1y F:E 2,399 8 EH; -39.31 dB: Powercilbag 3 1y F:g 7.236 EH; -36.91 dEz PowercsctDaI_E
4 (s8] Freq 26.245 GHz =27.45 dBn
More More
1of 2 1of 2
| |
Agilent 88:33%:58 Jan 14, 2020 Measure # Agilent 08:41:85 Jan 14, 2620 Measure
AP2620.1.18,48852,MOR-CONZ2 Mkrl 2.436 5 GHz AP2029.1.18,498532,M0R-CONZ Mkrd 25.@74 GHz
Ref 28 dBm #Atten 30 dB .33 dBm Meas Off| Ref 38 dBm #Atten 48 dB -27.487 dBm Meas Off|
#Peak | #Peak ‘
Lag ) Lag ]
Lo Channel Power| L Channel Power
dB/ Pl e dB/
Offst Offst
11.4 114 -
dB Occupied BH dB o> Occupied BH
ul} ol 2 3 ey
-13.7 -13.7 [ N A
dBm dBm
ACP ACP
#PAvg #PAvy
ML S2 : : Start 38 MHz Stop 26.000 GHz : :
3 ol Hulti c;g:}g WRes BH 100 kHz WEN 300 Kz Swesp 2482 5 (8192 pu || TN c;;::::
[Tl Marker  Trace Type B Axis Amplitude
£00): (s8] Freq 2,437 BHz 6.26 dBm
. Power Stat 2 L Freq 4.874 Gz -38.48 dbn Power Stat
FTun 3 &) F 7.311 GH -38.27 dB
Swp CCDF| 4 oy #23 25.674 EHj —27.41 daz CCOF
Center 2.437 0 GHz pan 100 HHz 1”‘0’{3 1"‘0’{‘;
#Res BH 108 kHz #UBH 300 kHz Sweep 9.6 ms (1081 pts)
| |
¥% Agilent 08:41:59 Jan 14, 2020 Measure #  Agilent 08:42:56 Jan 14, 2028 Measure
AP2620.1.18,40882,MOR-CONZ Mkrl 2.461 5 GHz AP2020.1.16,49882,M0R-CONZ Mird 24.979 GHz
Ref 28 dBn #Atten 39 dB 6.35 dBm Meas Off Ref 30 dBm #Atten 48 dB -27.518 dBm Meas Off
#Peak Al #Peak [
Log Log i
10 Channel Power| Lo Channel Power
dB/ dB/
0ffst Offst
11.4 11.4
dB Occupied BW dB & Occupied BH
Dl o ul} F ~ "k
136 [ 136 e i A
dBm dBm
ACP ACP
#PAvg #PAvy
Center 2.483 5 GHz Span 100 MHz . . Start 30 MHz Stop 26.000 GHz . .
#Res BH 108 kHz WBH 300 KMz Sweep 96 ms (1001 pis) || UG c;gu:ﬁ #Res BH 100 kHz BN 300 Kz Sweep 2462 5 (6190 pus) || T c;;:::;
Marker Trace Type X Axie Amplitude Marker Trace Type # Axis Amplitude
(6] Freg 2,461 5 GHz £.35 dBn 1 (&) Fraeq 2,462 GHz B.46 dBm
2 1y F 2.518 9 GH -46.57 dB 2 (s8] Fi 4.924 GH: -41.67 dB
2 1) F:z; 2,483 5 EH; -52.33 dB: PUWerc%tDal‘E 3 (8] F::Z: 7.386 EH; -38.84 dEx Powercsctnal_s
4 (&) Fraq 24.979 GHz -27.52 dBn
More More
lof2 1of 2
| |
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

8.7.2.802.11g MODE

Agilent 88:44:17  Jan 14, 2028 L Measure Agilent 88:45:47  Jan 14, 2028 L Measure
AP2620.1.10,40882,M0R-CON2 Mkrl 2.413 3 GHz AP2620.1.10,40882,M0R-CON2 Mkrd 25.185 GHz
Ref 28 dBm #Atten 30 dB 5.78 dBm Meas Off| Ref 38 dBm #Atten 48 dB -27.254 dBm Meas Off|
#Peak N | #Peak ‘
Log | Log I
ég/ Channel Power ég/ 5 Channel Power
Offst Offst
114 4 114
48 Occupied BH 48 o | Occupied BH
ol ol 72 LA
-14.3 -14.3 low S et i
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.466 @ GHz pan 108 MHz . . Start 38 MHz Stop 26.008 GHz . .
#Res BH 108 kHz WBH 300 KHz  Sweep 96 ms 1001 pray || TVIU CF?;:‘:Z: #Res BH 108 kHz WBH 300 KHz  Sweep 2.482 5 c8152 pray || VIO CF?;:‘:Z:
Marker  Trace Type W fiis Anplitude Marker  Trace Type W fiis Anplitude
1 (e8] Freq 2.413 3 GHz 5.78 dBm 1 (e8] Freq 2.412 GHz 3.25 dBm
2 o) F 2,488 0 GH 2845 dB 2 o) F 4.824 6 -39.20 dB
3 [&5] F:SE 2.399 & EHj -28.13 dE:: PowercsctDaFt 3 [&5] F:SE 7.236 EHj -37.92 dE:: PowercsctDaFt
4 (s8] Freq 26,185 GHz -27.25 dBm
More More
1of2 1of2
| |
= Aglent 88:46:28  Jan 14, 2020 L Measure Agilent 88:47:35  Jan 14, 2028 L Measure
AP2620.1.10,40882,M0R-CON2 Mkrl 2.438 2 GHz AP2620.1.10,40882,M0R-CON2 Mkrd 25.898 GHz
Ret 28 dBm #Atten 30 dB 5.77 dBm Meas Off| Ret 38 dBm #Atten 40 dB —-27.442 dBm Meas Off|
#Peak | #Peak [
Log . | Log I
10 o 10 4
AR/ i Channel Power AR/ Channel Power
Offst Offst
14 14 -
dB Occupied BH dB & || Occupied B
) ol 2 A, e
14 “14.2 [t
dBm dBm
#PAvg ACP #PAvg ACP
ML §2 " " Start 38 MHz Stop 26.000 GHz " "
med | |t Mutei Carrier WRes BH 108 kiz WIBH 300 Kz Sweep 2.482 5 (5152 pts) || TN GAITIEF
an Marker  Trace Type W fiis Anplitude
£ — CE e ae 1 e
FTun ower sta 3 1y Freq 7311 6iis 3624 dou ower sta
Swp CCDF 1 1 F?EZ 25.898 EHE ~27.44 daz CCDF
Center 2.437 B 6z Span 108 iz Jtore Jtore
#Res BH 100 kHz «\BH 308 kHz Sweep 9.6 ms (1001 prs)
| |
o Agilent 88:48:24  Jan 14, 2020 L Measure Agilent 08:49:43 Jan 14, 2028 L Measure
AP2029.1.18,498532,M0R-CONZ Mkrl 2.463 3 GHz AP2029.1.18,498532,M0R-CONZ Mkrd 25868 GHz|
Ref 28 dBm #Atten 38 dB 5.83 dBm Meas Off| Ref 38 dBm #Atten 48 dB -27.229 dBm Meas Off|
#Peak T #Peak ‘
Log & Log I
ég/ Channel Power ég/ g Channel Power
Offst Offst
114 114
dB Occupied BH dB B Py Occupied BH
o ol I iy
142 e 14.2 s Jiii et
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.483 5 GHz pan 108 MHz . . Start 38 MHz Stop 26.008 GHz . .
#Res BH 108 kHz WBH 300 KHz  Sweep 96 ms 1001 pray || MVIU c:;:::: #Res BH 108 kHz WBH 300 KHz  Sweep 2.482 5 c8152 pray || VIO c:;::::
Marker  Trace Type W finis Anplitude Marker  Trace Type W finis Anplitude
1 (e8] Freq 2.463 3 GHz 5.83 dBm 1 (e8] Freq 2.462 GHz 2.45 dBm
2 o) F 2.433 § GH -41.63 dB 2 o) F 4,324 6 -41.85 dB
3 Y Frea 31483 & os 483 do Powercsct;; 3 2 Fraa 71356 s 35143 do Powercsct;;
4 (s8] Freq 25.668 GHz -27.23 dBm
More More
1of2 1of2
| |
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

8.7.3.802.11n HT20 MODE

Agilent #8:53:15 Jan 14, 2628 L Measure # Agilent 08:54:39 Jan 14, 2028 L Measure
AP2620.1.18,48852,MOR-CONZ2 Mkrl 2.413 3 GHz AP2029.1.18,498532,M0R-CONZ Mkrd 25096 GHz|
Ref 28 dBm #Atten 30 dB 5.71 dBm Meas Off| Ref 38 dBm #Atten 48 dB -27.005 dBm Meas Off|
#Peak N #Peak ‘
Log ] Log I
Lo i Channel Power L ; Channel Power
dB/ dB/
Offst Offst
11.4 p: 114 :
dB Occupied BH dB o> Occupied BH
ul} ol 2 - v
-143 ~ 143 o e
dBm dBm
ACP ACP
#PAvg #PAvy
Center 2.408 B GHz pan 108 MHz . . Start 36 MHz Stop 26.008 GHz . .
#Res BH 100 kHz WBH 300 kHz  Sweep 96 ms (1001 prs) || IO c;;:;g WRes BH 100 kHz WEN 300 Kz Swesp 2482 5 (8192 pu || TN c;;::::
Marker Trace Type X Axie Amplitude Marker Trace Type # Axis Amplitude
1 1y Freq 2.413 3 GHz 5.71 dBm 1 (s8] Freq 2,412 BHz 4.38 dBn
2 [N F 2,468 8 GH -30.73 db 2 (8] Fi 4.824 GH: -41.53 dB
3 e Freq 2339 ¢ dia 38773 e Powercsct;; 3 12 Fraq 7236 s 37l de PowercSctDaFt
4 1y Freg 25.896 GHz -27.81 dBn
More More
1of2 10f 2
| |
Agilent #8:55:28 Jan 14, 2628 L Measure # Agilent 08:57:26 Jan 14, 2028 L Measure
AP2620.1.18,48852,MOR-CONZ2 Mkrl 2.435 7 GHz AP2029.1.18,498532,M0R-CONZ Mkrd 25.865 GHz|
Ref 28 dBm #Atten 30 dB 5.87 dBm Meas Off| Ref 38 dBm #Atten 48 dB -27.484 dBm Meas Off|
#Peak #Peak ‘
Log Log |
Lo % Channel Power| L g Channel Power
dB/ dB/
Offst Offst
11.4 11.4
dB Occupied BH dB o Occupied BH
ol ol v W
-14.9 -14.9 o o e
dBm dBm
ACP ACP
#PAvg #PAvy
ML S2 : : Start 38 MHz Stop 26.000 GHz : :
53T Hulti c;g:}g WRes BH 100 kHz WEN 300 Kz Swesp 2482 5 (8192 pu || TN c;;::::
[Tl Marker  Trace Type B Axis Amplitude
£(0): 2@ e T e 4287 s
y Power Stat req - o -4 u Power Stat
FTun 3 &) F 7.311 GH -37.54 dB
Swp CCDF| 4 1y #23 25,865 EHj —27.48 daz CCOF
Center 2.437 0 GHz pan 100 HHz 1”‘0’{3 1"‘0’{‘;
#Res BH 108 kHz #UBH 300 kHz Sweep 9.6 ms (1081 pts)
| |
3% Agilent 88:59:15 Jan 14, 2020 L Measure # Agilent 09:02:33 Jan 14, 2028 L Measure
AP2620.1.18,48852,MOR-CONZ2 Mkrl 2.463 2 GHz AP2029.1.18,498532,M0R-CONZ Mkrd  25.855 GHz|
Ref 28 dBm #Atten 30 dB 5.97 dBm Meas Off| Ref 38 dBm #Atten 48 dB -27.851 dBm Meas Off|
#Peak | 7 #Peak ‘
Log | Log |
Lo BB Channel Power L g Channel Power
dB/ dB/
Offst Offst
114 - 114
dB Occupied BH dB ° Occupied BH
ol ol T2 o
-14.8 e e L 140 iyt
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.483 5 GHz pan 108 MHz . . Start 36 MHz Stop 26.008 GHz . .
#Res BH 100 kHz WBH 300 KHz  Swesp 96 ms (1001 prs) || TN c;;:;g #Res BH 100 kHz WUBN 300 Kz Swesp 2482 5 (8192 prs) || U c;;::::
Markar  Trace Type W Axie Amplitude Markar  Trace Typa ¥ iz Anplitude
1 1y Freq 2.463 2 GHz 5.97 dBm 1 (s8] Freq 2462 BHz 1.74 dBn
2 [N F 2,482 6 GH -38.66 dB 2 (8] Fi 4.924 GH: -41.43 dB
3 e Freq 2483 € Gia 3978t e Powercsct;; 3 12 Fraq 7,356 s Z3gel den PowercSctDaFt
4 1y Freg 25.855 GHz -27.85 dBn
More More
1of2 10f 2
| |
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

8.7.4.802.11n HT40 MODE

Agilent 83:04:38 Jan 14, 2020 L Measure Agilent 9:06:28  Jan 14, 2628 L Measure
AP2620.1.18,40882,MOR-CONZ Mkrl 2.425 7 GHz AP2020.1.18,40882 MOR-CONZ Mird 25655 GHz
Ref 20 dBn #Atten 30 dB -0.79 dBm Meas Off Ref 30 dBn +Atten 40 dB —26.684 dBm Meas Off
#Peak #Peak
Log T Log
10 i Channel Power| Lo Channel Power
dB/ dB/ 1
Offst Offst
1.4 z 114 4_
dB A Occupied BW dB ) Occupied BH
1] Dl HI L
-20.8 = —20.8 BN R
dBm dBm
PR ACP WPhivs ACP
Center 2.400 © GHz pan 100 MHz . . Start 3¢ MHz Stop 26.000 GHz . .
#Res B 100 kHz WEN 300 kHz  Sweep 9.6 mo (1001 prs) || T cgguz; WRes BH 100 kHz WJBH 300 Kz Sweop 2482 5 (8192 prsp || TG cpagc'!:;
Marker  Trace Type W s Amplitude Marker  Trace Type W fxis Anplitude
(&5 Freg 2,425 7 GHz -8.79 dBn 1 (&) Fraq 2,422 GHz -4.28 dBn
2 [sH) Fre 2.488 8 GHz -36.34 dBm 2 [$5) Fre 4.844 GHz -48.58 dBn
3 1) FFE; 2,396 2 GHz -31.18 dBn Powerc%tna; 3 (5] FI’Q;l 7.266 GHz -37.98 dBn PowercsctDaFt
4 [&8] Freg 25.655 GHz -26.68 dBn
More| More
1 of 2 1 of 2
| |

LOW CHANNEL 3 BANDEDGE

OUT-OF-BAND LOW CHANNEL 3

Agilent 83:07:86 Jan 14, 2020 L Measure Agilent 89:08:54  Jan 14, 2628 L Measure
AP2620.1.18,40882,MOR-CONZ Mkrl 2.434 5 GHz AP2020.1.18,40882 MOR-CONZ Mikrd 25.233 GHz|
Ref 2@ dBm #Atten 30 dB —0.60 dBm Meas Off| Ref 38 dBm #Atten 40 dB -26.279 dBm Meas Off|
#Peak #Peak
Log Log
10 Channel Power| Lo Channel Power
dB/ 3 a8/ 3
Offst Offst
114 114 N
dB Occupied BW dB o || Occupied BH
ol ol s e
—-20.5 —20.6 fom by W
dBm dBm
PR ACP WPhivs ACP
ML $2 . . Start 3¢ MHz Stop 26.000 GHz . .
53 F Hulti cgguz; WRes BH 100 kHz WJBH 300 Kz Sweop 2482 5 (8192 prsp || TG cpagc'!:;
an Marker  Trace Type W fxis Anplitude
£ o e i
: Power Stat req : z —48. " Power Stat
FTun 3 1 F 7.311 GH -37.53 dB
Sup CCDF] 4 1 F:E; 25,233 EH; -26.28 dax CCDF
Center 2.437 § Gz Span 168 MHz 1”‘0’{3 1"‘;{2
#Res BH 108 kHz #UBH 360 kHz Sweep 9.6 ms (1001 pts)

IN-BAND REFERNCE LEVEL

OUT-OF-BAND MID CHANNEL

Agilent 89:14:11 Jan 14, 2820 L Measure Agilent 89:15:38 Jan 14, 2628 L Measure
AP2B20.1.10,40582,MOR-CON2 Mkrl 2.454 5 GHz AP2620.1.10,40882,MOR-CON2 Mird  25.249 GHz
Ref 20 dBm #Atten 30 dB ~0.62 dBm Meas OFf Ref 30 dBn #Atten 40 dB —26.385 dBm Meas Off
#Peak [ #Peak
Log | T Log
10 } Channel Power| Lo Channel Power
dB/ dB/ 1
Offst Offst
112 2 114 N
dB & Occupied BH dB ol Occupied BW
DI ol CR "o
0 - 2205 e
dBm dBm
PR ACP WPhivs ACP
Center 2.483 5 GHz pan 100 MHz . . Start 3¢ MHz Stop 26.000 GHz . .
#Res B 100 kHz WEN 300 kHz  Sweep 9.6 mo (1001 prs) || T cgguz; WRes BH 100 kHz WJBH 300 Kz Sweop 2482 5 (8192 prsp || TG cpagc'!:;
Marker  Trace Type o Ais Auplitude Marker  Trace Type W Fxis Anplitude
1 (&5 Freg 2.454 5 GHz -B.62 dBn 1 [&5] Freg 2.452 BHz -4.84 dBn
2 [sH) Freg 2.484 6 GHz -33.59 dBm Power Stat 2 [$5) Freg 4.884 GHz -41.53 dBn Power Stat
3 1y Fi 2.483 5 GH -37.73 dB 3 (s8] F 7.356 GH -38.25 dB
e : " CCDF] 4 1 F:Z; 25.249 EH; -26.39 dEx CCDF
More| More
1 of 2 1 of 2
| |
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REPORT NO: R13158070-E4

FCC ID: 2AG9A51910

DATE: 3/20/2020

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uV/m) at3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 -88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements. For average measurements above 1GHz, the resolution bandwidth and video
bandwidth are set as described in ANSI C63.10:2013 for the applicable measurement. The
particular averaging method used for this test program was voltage averaging.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

3D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel).

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

9.1. TRANSMITTER ABOVE 1 GHz
9.1.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND
BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

1ZETEst Focility: UL Morrisville 2819 Dec 31 12:38:31
Restricted Bandedge
- Projsct Number: 131580878
[ Client: Broun
“est Locotion: N-SAC
Mode: 1Tx, 11b, 2412MHz
185 “est=d by 23567/44383
N [
95 z
85 N
£ Peak Limjt (dBuJ/m) /
3 75 //
w
o
65
g5l fveregs Eimit (Bud/m) /’\./’\//
5 /, v/
2 | M
35 3
- " W w i T
2.31 10.5MH=z/ 2.415
Frequency (GHz)
Renge (GHD) B/ VBl Ref/Attn  Dst/Avg Tgps Susep Pts  #Sups/Mode Label Range (6z) RB/U Ref/Attn  Det/Avg Typs Susep Pts  #Sups/fode Lobel
1i2.31-2.415 TMC-6oB) /3 187/18 PEAK/Pur Avg(FM3)  Bmsec(futo) BE0B  MAXH Horizenta| 2:2.31-2.415 M (6B /M 67/18 AVERAVol4 fivg 2lnsec(Auto) BOEE  1BBTAJG Horizental -|
Low CH Bancedge - H.TST Rev 9.5 12 Jun 2019

Marker| Frequency | Meter | Det | ATO067 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading AF (dB) Reading | Limit (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuV/m)|(dBuVv/m) (dBuv/m)| (dB)
1 * *%2.39 38.65 | Pk 32 -24.4 46.25 - 74 -27.75 100 194 H
2 * *¥% 23869 | 39.53 | Pk 32 -24.4 47.13 - - 74 -26.87 100 194 H
3 * *%2.39 26.92 | ADV 32 -24.4 34.52 54 -19.48 - - 100 194 H
4 * *¥% 238998 | 27.55 |ADV 32 -24.4 35.15 54 -18.85 - - 100 194 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

ADV - Linear Voltage Average
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FCC ID: 2AG9A51910

VERTICAL RESULT

Test Facility: UL Morrisville 2819 Dec 31 12:38:14

Restricted Bandedge

= Projsct Number: 13158870
1 Clieat: Broun
“est Locotion: N-SAC
Mode: 1Tx, 11k, 2412MHz

195 “estad by: 23567/44389
95
35
< Peck Limjt CdBuJ/m)
3 75
w
z
65
55 Average Limit CdBud/md 0 I
PP TV VNN WU WO W— i
35 g
2. 31 : : : : T8 5Pz : : Z.415
Frequency (GHz)
Ronge (GHz) RBL./UB Ref/Attn  Det/fvg Tope Sueep Pts  #5ups/Mode Label Ronge (CHz) RBUABU Ref/Attn  Det/fvg Type Sueep Pte #Sups/lode Lobel
Low CH Bancedge - U.TST Rev 9.5 12 Jun 2619
Marker| Frequency | Meter | Det | ATO067 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading AF (dB) Reading | Limit (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuV/m)|(dBuVv/m) (dBuv/m)| (dB)
1 * ** 239 37.55 Pk 32 -24.4 45.15 - - 74 -28.85 48 276 Vv
2 * ** 238938 | 39.28 Pk 32 -24.4 46.88 - - 74 -27.12 48 276 Vv
3 * ** 239 27.07 |ADV 32 -24.4 34.67 54 -19.33 - - 48 275 Vv
4 * ** 238997 | 27.46 |ADV 32 -24.4 35.06 54 -18.94 - - 48 275 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

Test Facility: UL Morrisville 2819 Dec 3f 11:88:49

Restricted Bandedge

Projsct Number: 13158878
Clieat: Broun

“est Locotion: N-SAC
Mode: 1Tx, 11h, 2462MHz
195 Test=d by: 23567/44389

Yy

125

Feok Liimit (dBul/m)

CdBulU/m2
)} ~
o a
//

Average L mit (dBul/m)

55

45 \//\/\\:‘:\ W et TR PRI PR WA WH“WM Iy} Y
T

2.46 10. 3MH=z/ 2.563

Freguency (GHz)

Range (GHz) RelL/UBU Raf/Attn  Det/Avy Tpe Sueep Pte  #Sups/Mode Label Range (BHz) REW/UB Ref/Attn  Det/fvg Tupe Sueep Pte  #Sups/Mode Lubel
112,462 563 IHC-6cB) /3 187/10 PEAK/Phr Avg(RIS)  2Bneecthuto) BBBB  MAXH Horizonta 2:246-2,563 HC-EB)/I 1B/ AVERAUGIE fvg nsec(huto) 800 1BBTAG  Horizontal -

H gh C4 Bardedge - H.TST Rev 9.5 12 Jun 2819
Marker| Frequency | Meter | Det | ATO067 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading AF (dB) Reading | Limit (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * *¥%2.4835 | 39.83 | Pk 32.4 -24.3 47.93 - - 74 -26.07 103 116 H
2 * *% 248372 | 40.56 | Pk 32.4 -24.3 48.66 - - 74 -25.34 103 116 H
3 * *% 24835 | 28.08 | ADV 32.4 -24.3 36.18 54 -17.82 - - 103 116 H
4 * *¥% 248396 | 29.7 |ADV 32.4 -24.3 37.8 54 -16.2 - - 103 116 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

ADV - Linear Voltage Average
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

VERTICAL RESULT
joeTest Facilityr UL Morrisville 2819 Dec 31 11:28:50
h Restricted Bandedge
- Proj=ct Number: 13158870
1 Clieat: Broun
“est Locat ion: N-SAC
Mode: 1Tx, 116, 2462MHz
185 “estsd by! 23567/44383
95
35
< Feck Limit (dBuUdm
3 75
m
°
65
fiveroge L mit (dBulU/m)
55 °
2
fium)
45
35 § rrrrrr
2.96 : : T8 3Rz : : : : 7.563
Frequency (GHz)
Ronge (GHz) RBL./UB Ref/Attn  Det/fvg Tope Sueep Pts  #5ups/Mode Label Ronge (GHz) RBUABU Ref/Attn  Det/fvg Type Sueep Pte #Sups/lode Lobel
H gh CH Bardedge - U.TST Rev 9.5 12 Jun 2619
Marker| Frequency | Meter | Det | ATO067 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading AF (dB) Reading | Limit (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuV/m)|(dBuVv/m) (dBuv/m)| (dB)
1 * ** 24835 39.7 Pk 32.4 -24.3 47.8 - - 74 -26.2 134 150 Vv
2 * ** 248407 | 39.92 Pk 32.4 -24.3 48.02 - - 74 -25.98 134 150 Vv
3 * ** 24835 26.9 |ADV 32.4 -24.3 35 54 -19 - - 134 150 Vv
4 * ** 248393 | 28.15 | ADV 32.4 -24.3 36.25 54 -17.75 - - 134 150 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

H:Teat Facility: UL Morrisville 2819 Dec 31 12:43:53
Radioted Emissions 3-Meters
185 Project Number: 13158878
Client: Braoun
Test Locotion: N-SAC
Mode: 1Tx, 11b, 2412MHz
95 Tested by: 23567/44389
8’:
Peak Limit (dBulU/m)
7:
E
S 5
2 6
is}
o
- Avg Limit (dBuV/m)
55 =
18
45
‘ ‘ % 8 2
i Ll L h
35 e I —Ty W i ﬁl sl
it sty
o5
1 18 18
Frequency (GHz)
Ronge Gz REU/UBH Ref/Attn  Det/Avg Tpe Sueep Pte 45ups/Mode Lobel Ronge (6H2) B/l Ref/Attn  Det/fvg Tupe Susep Pte fups/iode Lobel
1 HC-6c8) /36 187/18 FEAK/Phr Avg(RIS)  Tinscc(Auto) E808  HAMH Hor izonta 9 IHC-6cB) /30 87/8 PEAK/Pir- Aeg(RIS)  S7dnsec(huto) 18k MAXH for | zontal
FCC Part15C 2.46Hz RSE.TST Rev 3.5 12 Jun 2019
HRTeat Facility: UL Morrisville 2819 Dec 31 12:43:53
Rodioted Emissions 3-Meters
185 Project Number: 13158878
Client: Broun
Test Locotion: N-SAC
Mode: 1Tx, 11b, 2412MHz
95 Tested by: 23567/44389
8|:
Peak Limit C(dBuU/m)
7[:
=
S 5
2 6
fis}
o
- Avg Limit (dBuVU/m)
55 =
45 4
0 0 o
1 &)
a
35 r
o5
1 18 18
Frequency (GHz)
Ronge (G2 REU/UBH Ref/Attn  Det/Avg Tps Sueep Pte 5ups/Mode Lobel Range (62 B/ Bl Ref/Attn  Det/fvg Tups Susep Pte foups/iode Lobel
FCC Part15C 2.46Hz RSE.TST Rev 3.5 12 Jun 2019
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

RADIATED EMISSIONS

Marker | Frequency | Meter | Det |AT0067 AF|Amp/Cbl/Fltr/Pad|Corrected | Avg Limit | Margin |Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading (dBuVv/m) (dB) Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)

7 * *% 18239 | 44.58 | PK2 34.1 -31.4 47.28 - - 74 -26.72 256 103 H
* *% 1824 36.56 | ADV 34.1 -31.4 39.26 54 -14.74 - - 256 103 H

9 * *%11.47188| 35.45 | PK2 38.1 -25.5 48.05 - - 74 -25.95 174 217 H
* *¥%11.47148| 22.07 | ADV 38.1 -25.5 34.67 54 -19.33 - - 174 217 H

10 |* **15.81079| 36.31 | PK2 40.2 -24.7 51.81 - - 74 -22.19 139 166 H
* *¥% 15.81067| 22.97 | ADV 40.2 -24.7 38.47 54 -15.53 - - 139 166 H

1 * *% 396493 | 47.17 | PK2 334 -31.7 48.87 - - 74 -25.13 175 150 \Y
* *% 396495 | 32.56 | ADV 334 -31.7 34.26 54 -19.74 - - 175 150 \Y

2 * *% 1824 46.16 | PK2 34.1 -31.4 48.86 - - 74 -25.14 330 104 \Y
* *% 482398 | 40.08 | ADV 34.1 -31.4 42.78 54 -11.22 - - 330 104 \Y

6 * *% 803883 | 37.61 | PK2 35.8 -28.4 45.01 - - 74 -28.99 54 174 \Y
* *% 803907 | 23.94 | ADV 35.8 -28.4 31.34 54 -22.66 - - 54 174 \Y

3 5.55098 41.05 Pk 34.5 -32.3 43.25 - - - - 0-360 102 \Y
4 7.1369 37.63 Pk 35.7 -30 43.33 - - - - 0-360 102 \Y
5 7.2369 35.24 Pk 35.6 -29.6 41.24 - - - - 0-360 198 \Y
8 7.23774 34.35 Pk 35.6 -29.6 40.35 - - - - 0-360 198 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak

ADV - Linear Voltage Average

Pk - Peak detector
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REPORT NO: R13158070-E4

FCC ID: 2AG9A51910

DATE: 3/20/2020

MID CHANNEL, CH 6 RESULTS

H:Teat Facility: UL Morrisville 2819 Dec 31 18:85:53
Radioted Emissions 3-Meters
= Project Number: 13158878
18 Client: Braun
Test Locotion: N-SAC
Mode: 1Tx, 11b, 2437MHz
95 Tested by: 23567/44389
8’:
Peak Limit (dBuU/m)
7[:
E
S 5
5 6
is}
o "
- Avg Limit (dBuV/m)
55 = !
T
. | | -
1 3
‘ 2 bl
Lo i
35 ‘ A - L i
W el Wi o
25
1 18 18
Frequency (GHz)
Range (GHo) REU/UB Ref/Attn  Det/Avg Typs Sueep Fto  ¥5upe/ods  Lobel Range (62 REW/UEU Ref/Attn  Det/fvg Type Sueep Pte  ¥upsiiods  Lobel
1 IHC-6c8) /36 187/18 FEAK/Phr Avg(RIS)  Tinscc(Auto) E808 MM Hor izonta 9 N-6c)/a0k  67/0 EAK P vg(RIS)  Sdnsechuto) 18k MAE for i zontol
FCC Part15C 2.46Hz RSE.TST Rev 9.5 12 Jun 2019
H;Teat Facility: UL Morrisville 2819 Dec 31 18:85:53
Rodioted Emissions 3-Meters
= Project Number: 13158878
18 Client: Braun
Test Locotion: N-SAC
Mode: 1Tx, 11b, 2437MHz
95 Tested by: 23567/44389
Sl:
Peak Limit C(dBuU/m)
7[:
=
S 5
5 6
is}
G
- Avg Limit (dBuVU/m)
55 =
45 6 s
o a og
5
3l: O,, o
25
1 18 18
Frequency (GHz)
Range (GHo) REU/UB Ref/Attn  Det/Avg Type Sueep Pte  ¥5upe/ode  Lobel Range (62 RE/UBU Ref/Attn  Det/fvg Type Sueep Pte  Fupslods  Lobel
FCC Part15C 2,46tz RSE.TST Rev 9.5 12 Jun 2019

VERTICAL
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

RADIATED EMISSIONS

Marker | Frequency | Meter | Det |[AT0067 AF|Amp/Cbl/Fitr/Pad|Corrected| Avg Limit | Margin |Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading (dBuVv/m) (dB) Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 * *% 487408 | 44.97 | PK2 34 -31.3 47.67 - - 74 -26.33 4 109 H
* *% 487401 | 40.05 | ADV 34 -31.3 42.75 54 -11.25 - - 4 109 H
3 * *% 731056 | 40.9 PK2 35.6 -29.1 47.4 - - 74 -26.6 121 231 H
* *%731029 | 315 ADV 35.6 -29.1 38 54 -16 - - 121 231 H
4 * *¥%16.09324| 36.39 | PK2 40.5 -24.9 51.99 - - 74 -22.01 216 111 H
* *¥%16.09143| 22.51 | ADV 40.5 -24.9 38.11 54 -15.89 - - 216 111 H
5 * **%396519 | 45.51 | PK2 33.4 -31.7 47.21 - - 74 -26.79 165 170 \Y
* *% 396501 | 32.59 | ADV 334 -31.7 34.29 54 -19.71 - - 165 170 \Y
6 * *% 487399 | 44.06 | PK2 34 -31.3 46.76 - - 74 -27.24 336 111 \Y
* *% 487402 | 37.67 | ADV 34 -31.3 40.37 54 -13.63 - - 336 111 \Y
9 * *% 731078 | 40.72 | PK2 35.6 -29.1 47.22 - - 74 -26.78 123 175 \Y
* *¥%731029 | 31.58 | ADV 35.6 -29.1 38.08 54 -15.92 - - 123 175 \Y
2 5.55098 36.48 Pk 34.5 -32.3 38.68 - - - - 0-360 198 H
7 5.55098 40.85 Pk 34.5 -32.3 43.05 - - - - 0-360 102 \Y
8 7.1369 36.44 Pk 35.7 -30 42.14 - - - - 0-360 102 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak

ADV - Linear Voltage Average
Pk - Peak detector
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

HIGH CHANNEL, CH 11 RESULTS

11:T65t Facility: UL Morrisville 2819 Dec 31 11:33:29
Radioted Emissions 3-Meters
Project Number: 13158878
185 Client: Braun
Test Locotion: N-SAC
Mode: 1Tx, 11b, 2462MHz
95 Tested by: 23567/44389
8’:
Peak Limit (dBulU/m)
71:
E
~
S es
is}
o
¥ fvg Limit C(dBuU/m)
55
45 3 .
b g 2 ‘
“IM Q
3:W“WM ‘ ““w‘j wrishpon ot
25

1 18 18
Frequency (GHz)
Ronge (G2 REU/ W Ref/Attn  Det/Avg Tpe Sueep Pte 5ups/Mode Lobel Ronge (62 RBU/UBH Ref/Attn  Det/fvg Tupe Susep Pte #ups/iode Lobel
1 IHC-6c8) /36 187/18 FEAK/Phr Avg(RIS)  Tinscc(Auto) E808 MM Hor izonta 18 M(-6eB>/30k  87/8 EAK Pur Ag(RHS)  57dnsecPuto) 18k HAKH for | zontal
FCC Part15C 2.46Hz RSE.TST Rev 3.5 12 Jun 2019
11;T55t Facility: UL Morrisville 2819 Dec 31 11:33:29
Rodioted Emissions 3-Meters
= Project Number: 13158878
18 Client: Braun
Test Locotion: N-SAC
Mode: 1Tx, 11b, 2462MHz
95 Tested by: 23567/44383
Sl:
Peak Limit (dBuU/m)
71:
=
S 5
2 6
is}
o ~
- Avg Limit (dBuVU/m)
55 =
45 5 5
4 g o7
Q [}
35
o5
1 18 18
Frequency (GHz)
Ronge (GHo) REU/UBH Ref/Attn  Det/Avg Tps Sueep Pte 5ups/Mode Lobel Range (62 RBU/UBH Ref/Attn  Det/fvg Tups Susep Pte foups/iode Lobel
FCC Part15C 2.46Hz RSE.TST Rev 3.5 12 Jun 2019

VERTICAL
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

RADIATED EMISSIONS

Marker | Frequency | Meter | Det |[AT0067 AF|Amp/Cbl/Fitr/Pad|Corrected| Avg Limit | Margin |Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading (dBuVv/m) (dB) Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 * *% 492395 | 44.33 | PK2 33.9 -31.8 46.43 - - 74 -27.57 24 103 H
* *¥% 492404 | 38.67 | ADV 33.9 -31.8 40.77 54 -13.23 - - 24 103 H
2 * *% 738534 | 40.02 | PK2 35.6 -29.2 46.42 - - 74 -27.58 117 205 H
* *% 738533 | 29.92 | ADV 35.6 -29.2 36.32 54 -17.68 - - 117 205 H
3 * *%12.58667| 35.99 | PK2 38.9 -26.5 48.39 - - 74 -25.61 300 117 H
* *¥%12.58692| 22.72 | ADV 38.9 -26.5 35.12 54 -18.88 - - 300 117 H
4 * *% 492406 | 42.77 | PK2 33.9 -31.8 44.87 - - 74 -29.13 229 104 \Y
* *% 492403 | 35.73 | ADV 33.9 -31.8 37.83 54 -16.17 - - 229 104 \Y
7 * *% 738698 | 40.2 PK2 35.6 -29.2 46.6 - - 74 -27.4 118 206 \Y
* *% 738686 | 30.22 | ADV 35.6 -29.2 36.62 54 -17.38 - - 118 206 \Y
8 **% 904677 | 37.47 | PK2 36.1 -28.4 45.17 - - 74 -28.83 6 230 \Y
* *¥% 904553 | 24.18 | ADV 36.1 -28.4 31.88 54 -22.12 - - 6 230 \Y
9 5.55098 36.61 Pk 34.5 -32.3 38.81 - - - - 0-360 198 H
5 5.55098 41.7 Pk 34.5 -32.3 43.9 - - - - 0-360 102 \Y
6 7.1369 36.91 Pk 35.7 -30 42.61 - - - - 0-360 102 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak

ADV - Linear Voltage Average

Pk - Peak detector
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

9.1.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND
BANDEDGE (LOW CHANNEL, CH 1)
HORIZONTAL RESULT

Test Facility: UL Marrisville 2819 Dec 31 19:84:14
Restricted Bandedge
Projsct Number: 131580878

Client: Braun
“est Locotion: N-SAC
Mode: 1Tx, 11g, 2412MHz

185 “estzd by: 11893 W

125

95 M'/"'vm
5 /m
85
£ Peck Limjt (dBuJ/m) fwl//
> 75 I8
3 M /
w
o
65 /
2
5ol Averoge Limit (dBud/m) mﬁw A
. T
o Lk m 4/1'/

o

2.3 18.5MHz/ 2,415
Freguency (GHz)

Range (GHz) ReL/ Bl Raf/Attn  Det/Avg Tpe Sueep Pte  #5ups/Mode Label Range (BHz) REW/UB Ref/Attn  Det/fvg Tupe Sueep Pte FSups/Mode Lubel
1:2,31-2.415 THC-6B) /M 187/18 PEAK/Pur Fvg(FMG)  2Omesc(Auto) BBEB  MAXH Harizonta| 2:2731-2.415 TH(-6dB) /M 187/18 AVERA 14 fivg 2Oneschute) 6008 1BETAJG Hori zontal -|

Low CH Bancedge - H.TST Rev 9.5 12 Jun 26019

Marker| Frequency | Meter |Det| AT0067 |[Amp/Cbl/FItr/Pad| DC [Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| AF (dB) Corr | Reading | Limit (dB) Limit [Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB) |(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB)

1 * ** 239 52.63 | Pk 32 -24.4 0 60.23 - - 74 -13.77 | 100 174 H

2 * ** 238942 | 52.29 | Pk 32 -24.4 0 59.89 - - 74 -14.11| 100 174 H

3 * ** 239 35.41 |ADV 32 -24.4 72 43.73 54 -10.27 - - 100 174 H

4 * ** 238992 | 36.06 |ADV 32 -24.4 72 44.38 54 -9.62 - - 100 174 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

VERTICAL RESULT

|oglest Focilityr UL Morrisville 2819 Dec 31 19:14:37
h Restricted Bandedge
- Project Number: 13158078
1 Clieat: Broun
“est Location: N-SAC
Mode: 1Tx, Ilg, 2412MHz
195 Testad by: 11393
95
35
< Peck Limjt CdBuJ/m)
3 75
m
z
65
Average Limit CdBud/ml é
55 A
= 3
4 =]
35
2. 31 : : : T8 5MHz/ Z.415
Frequency (GHz)
Ronge (GHz) RBL./UB Ref/Attn  Det/fvg Tope Sueep Pts  #5ups/Mode Label Ronge (CHz) RBUABU Ref/Attn  Det/fvg Type Sueep Pte #Sups/lode Lobel
Low CH Bancedge - U.TST Rev 9.5 12 Jun 2619
Marker| Frequency | Meter |Det| AT0067 |[Amp/Cbl/FItr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| AF (dB) Corr | Reading | Limit (dB) Limit |(Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * ** 239 49.3 | Pk 32 -24.4 0 56.9 - - 74 -17.1 70 320 Vv
2 * ** 238997 | 51.59 | Pk 32 -24.4 0 59.19 - - 74 -14.81 70 320 Vv
3 * ** 239 35.18 |ADV 32 -24.4 72 43.5 54 -10.5 - - 70 320 Vv
4 * ** 238997 | 35.48 |ADV 32 -24.4 72 43.8 54 -10.2 - - 70 320 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13158070-E4

FCC ID: 2AG9A51910

DATE: 3/20/2020

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

125

Test Facility: UL Marrisville

2819 Dec 31 28:89:82

Restricted Bandedge
Projsct Number: 131580878

Client: Braun

“est Locotion: N-SAC
Mode: 1Tx, 11g, 2462MHz
Testzd by: 11993

185 T
M

95 m-.,w\\

Feak Limit (dBul/m2

CdBulU/m)
-~ o
(8] [
RS

el L omit C(dE

ul/m)

R RTCTNT TR T
i

2.46

10.3

Freguency (GHz)

MHz/ 2.563

Ronge (GHz) REL/VBW
112,46-2.563 THC-6B) /M

Ref/Attn
187/18

Det/fivg Tupe
PEAK/Pir Fvg(FIS)

‘ts  #3wps/Mode  Label

Sueep P
2nec(Auto) 8900 MAXH

Harizonta

Range (GHiz) REH/VBH Ref/Attn  Det/fvg Tupe Sweep Pte Faups/fode Lobel
2i246-2.563  INCEE)/AM 1B/ AVERAGIY fivg 2neecthuto) 00 1BBTAS  Horizontal

H gh C4 Bardedge — H.TST

Rev 9.5 12 Jun 26019

Marker| Frequency | Meter |Det| AT0067 |Amp/Cbl/FItr/Pad| DC |Corrected| Average |[Margin| Peak PK |Azimuth(Height|Polarity
(GHz) Reading| AF (dB) Corr | Reading | Limit (dB) Limit |(Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * ** 24835 | 55.63 | Pk 32.4 -24.3 0 63.73 - - 74 -10.27 83 158 H
2 * **2.48385| 58.1 | Pk 32.4 -24.3 0 66.2 - - 74 -7.8 83 158 H
3 * ** 24835 | 40.98 |ADV| 32.4 -24.3 72 49.8 54 -4.2 - - 83 158 H
4 * ** 248364 | 40.89 |ADV| 324 -24.3 72 49.71 54 -4.29 - - 83 158 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

ADV - Linear Voltage Average
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

VERTICAL RESULT

|oglest Focilityr UL Morrisville 2819 Dec 31 28:18:37
h Restricted Bandedge
- Project Number: 13158078
1 Clieat: Broun
“est Location: N-SAC
Mode: 1Tx, Ilg, 2462MHz
| 5l Testad by: 11393
95
35
< Feck Limit (dBuUdm
3 75
m
z
65 i
Avethge L mit (dBulU/m)
55 ; i
45
o O i e B B B T N PRp——
2 .46 8. 3MHz/ 7.563
Frequency (GHz)
Ronge (GHz) RBL./UB Ref/Attn  Det/fvg Tope Sueep Pts  #5ups/Mode Label Ronge (GHz) RBUABU Ref/Attn  Det/fvg Type Sueep Pte #Sups/lode Lobel
H gh CH Bardedge - U.TST Rev 9.5 12 Jun 2619
Marker| Frequency | Meter |Det| AT0067 |[Amp/Cbl/FItr/Pad| DC |Corrected| Average |[Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| AF (dB) Corr | Reading | Limit (dB) Limit |(Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * ** 24835 56.5 | Pk 32.4 -24.3 0 64.6 - - 74 -9.4 99 143 Vv
2 * ** 248363 | 58.32 | Pk 32.4 -24.3 0 66.42 - - 74 -7.58 99 143 Vv
3 * ** 24835 | 40.96 |ADV| 32.4 -24.3 72 49.78 54 -4.22 - - 99 143 Vv
4 * ** 248353 | 41.89 |ADV| 324 -24.3 72 50.71 54 -3.29 - - 99 143 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

11:T55t Facility: UL Morrisville 2819 Dec 31 18:88: 36
Radioted Emissions 3-Meters
Project Number: 13158878
185 Client: Braun
Test Locotion: N-SAC
Mode: 1Tx, 11g, 2412MHz
95 Tested by, 11593
8’:
Peak Limit (dBuU/m
7:
E
~
S es
is}
o
N fvg Limit C(dBuU/m)
55
: | :
4 4 .
}\‘q“mw - %
3:M T i Y "~
25

1 18 18
Frequency (GHz)
Ronge Gz REU/UBH Ref/Attn  Det/Avg Tpe Sueep Pte 45ups/Mode Lobel Ronge (6H2) B/l Ref/Attn  Det/fvg Tupe Susep Pte fups/iode Lobel
1 HC-6c8) /36 187/18 FEAK/Phr Avg(RIS)  Tinscc(Auto) E808  HAMH Hor izonta 18 IN(-6dB)/38k  87/8 PEAK/Pir- Aeg(RIS)  S7dnsec(huto) 18k MAXH for | zontal
FCC Part15C 2.46Hz RSE.TST Rev 3.5 12 Jun 2019
IWRTES{ Facility: UL Morrisville 2819 Dec 31 18:88: 36
Rodioted Emissions 3-Meters
= Project Number: 13158878
18 Client: Braun
Test Locotion: N-SAC
Mode: 1Tx, 11g, 2412MHz
95 Tested by: 11893
Sl:
Peak Limit C(dBuU/m)
71:
=
S 5
2 6
fis}
o A
o Avg Limit (dBuU/m)
55 =
45 40 w 12
8 Ey H
0
7
o)
35 J
o5
1 18 18
Frequency (GHz)
Ronge (G2 REU/UBH Ref/Attn  Det/Avg Tps Sueep Pte 5ups/Mode Lobel Range (62 B/ Bl Ref/Attn  Det/fvg Tups Susep Pte foups/iode Lobel
FCC Part15C 2.46Hz RSE.TST Rev 3.5 12 Jun 2019

VERTICAL
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0067 |Amp/Cbl/Fltr/Pad|DC Corr|Corrected|Avg Limit|Margin| Peak PK  |Azimuth|Height|Polarity
(GHz) Reading AF (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuVv/m) (dBuv/m)| (dB)
1 * *¥% 4.82332 | 41.98 | PK2 34.1 -31.4 0 44.68 - - 74 -29.32 360 234 H
* *%4.82226 | 29.13 | ADV 34.1 -31.5 72 32.45 54 -21.55 - - 360 234 H
5 * *¥%11.3262 | 35.01 | PK2 37.9 -24.8 0 48.11 - - 74 -25.89 94 176 H
* *%11.32636| 21.6 | ADV 37.9 -24.8 72 35.42 54 -18.58 - - 94 176 H
6 |***15.45928| 34.29 | PK2 40.1 -23.9 0 50.49 - - 74 -23.51 289 134 H
* *%15.45693| 21.94 | ADV 40.1 -23.9 72 38.86 54 -15.14 - - 289 134 H
7 * *%4.8204 | 45.58 | PK2 34.1 -31.5 0 48.18 - - 74 -25.82 310 129 \Y
* *% 482137 | 31.36 | ADV 34.1 -31.5 72 34.68 54 -19.32 - - 310 129 \Y
11 |***12.07262| 34.31 | PK2 38.7 -25.7 0 47.31 - - 74 -26.69 75 165 \Y
* *%12.07154| 22.14 | ADV 38.7 -25.7 72 35.86 54 -18.14 - - 75 165 \Y
12 | ***15.7879 | 35.62 | PK2 40.2 -24.6 0 51.22 - - 74 -22.78 341 164 \Y
* *% 15.78774| 22.79 | ADV 40.2 -24.6 72 39.11 54 -14.89 - - 341 164 \Y
2 5.55014 36.47 | Pk 34.5 -32.3 0 38.67 - - - - 0-360 | 101 H
8 5.55098 40.69 | Pk 34.5 -32.3 0 42.89 - - - - 0-360 | 102 \Y
3 7.1369 34.44 | Pk 35.7 -30 0 40.14 - - - - 0-360 | 101 H
9 7.1369 37.76 | Pk 35.7 -30 0 43.46 - - - - 0-360 | 102 \Y
4 7.23107 36.28 | Pk 35.6 -29.6 0 42.28 - - - - 0-360 | 101 H
10 7.23857 38.37 | Pk 35.6 -29.6 0 44.37 - - - - 0-360 | 102 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum

Peak

ADV - Linear Voltage Average
Pk - Peak detector
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

MID CHANNEL, CH 6 RESULTS

H:Teat Facility: UL Morrisville 2819 Dec 31 17:89:27
Radioted Emissions 3-Meters
185 Project Number: 13158878
Client: Broun
Test Locotion: N-SAC
Mode: 1Tx, 11g, 2437MHz
95 Tested by: 11593
8’:
Peak Limit (dBulU/m)
71:
c \
S 5
5 6
is}
o )
- Avg Limit (dBuV/m)
55 ‘ |
‘ 5
45 4
1 G §j &
35 L m%wmwww bl
25
1 18 18
Frequency (GHz)
Range (GHo) REU/UB Ref/Attn  Det/Avg Typs Sueep Fto  ¥5upe/ods  Lobel Range (62 REW/UEU Ref/Attn  Det/fvg Type Sueep Pte  ¥upsiiods  Lobel
1 IHC-6c8) /36 187/18 FEAK/Phr Avg(RIS)  Tinscc(Auto) E808 MM Hor izonta 9 N-6c)/a0k  67/0 EAK P vg(RIS)  Sdnsechuto) 18k MAE for i zontol
FCC Part15C 2.46Hz RSE.TST Rev 9.5 12 Jun 2019
H;Test Facility: UL Morrisville 2819 Dec 31 17:89:27
Rodioted Emissions 3-Meters
185 Project Number: 13158878
Client: Broun
Test Locotion: N-SAC
Mode: 1Tx, 11g, 2437MHz
95 Tested by: 11593
Sl:
Peak Limit C(dBuU/m)
71:
=
S 5
5 6
is}
G
- Avg Limit (dBulU/m)
55 =
5 o) 8 A
N 5 & ©
6
o
35 ’
25
1 18 18
Frequency (GHz)
Range (GHo) REU/UB Ref/Attn  Det/Avg Type Sueep Pte  ¥5upe/ode  Lobel Range (62 RE/UBU Ref/Attn  Det/fvg Type Sueep Pte  Fupslods  Lobel
FCC Part15C 2,46tz RSE.TST Rev 9.5 12 Jun 2019
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0067 |Amp/Cbl/Fltr/Pad|DC Corr|Corrected|Avg Limit|Margin| Peak PK  |Azimuth|Height|Polarity
(GHz) Reading AF (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuVv/m) (dBuv/m)| (dB)
1 * *% 487216 | 43.1 | PK2 34 -31.4 0 45.7 - - 74 -28.3 258 107 H
* *% 487221 | 29.44 | ADV 34 -31.4 72 32.76 54 -21.24 - - 258 107 H
4 * *¥% 731268 | 45.44 | PK2 35.6 -29.1 0 51.94 - - 74 -22.06 79 153 H
* *¥%731147 | 29.58 | ADV 35.6 -29.1 72 36.8 54 -17.2 - - 79 153 H
5 |***15.80878| 35.95 | PK2 40.2 -24.7 0 51.45 - - 74 -22.55 93 139 H
* *% 15.80686| 23.02 | ADV 40.2 -24.7 72 39.24 54 -14.76 - - 93 139 H
6 * *¥% 488113 | 42.31 | PK2 33.9 -31.3 0 4491 - - 74 -29.09 340 135 \Y
* *% 487827 | 29.18 | ADV 33.9 -31.3 72 32.5 54 -21.5 - - 340 135 \Y
9 * *¥%731287 | 47.16 | PK2 35.6 -29.1 0 53.66 - - 74 -20.34 53 105 \Y
* *%731327 | 30.77 | ADV 35.6 -29.1 72 37.99 54 -16.01 - - 53 105 \Y
10 |* **15.80923| 35.93 | PK2 40.2 -24.7 0 51.43 - - 74 -22.57 120 214 \Y
* *% 15.80855| 23.02 | ADV 40.2 -24.7 72 39.24 54 -14.76 - - 120 214 \Y
2 5.55098 38.38 | Pk 34.5 -32.3 0 40.58 - - - - 0-360 | 102 H
7 5.55098 41.28 | Pk 34.5 -32.3 0 43.48 - - - - 0-360 | 102 \Y
3 7.1369 34.07 | Pk 35.7 -30 0 39.77 - - - - 0-360 | 198 H
8 7.1369 37.17 | Pk 35.7 -30 0 42.87 - - - - 0-360 | 102 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak
ADV - Linear Voltage Average
Pk - Peak detector
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

HIGH CHANNEL, CH 11 RESULTS

H:Teat Facility: UL Morrisville 2819 Dec 31 19:21:89
Radioted Emissions 3-Meters
185 Project Number: 13158878
Client: Broun
Test Locotion: N-SAC
Mode: 1Tx, 11g, 2462MHz
95 Tested by: 11593
8’:
Peak Limit (dBulU/m)
7[:
E
S 5
2 6
is}
o )
- Avg Limit (dBuV/m)
55 _ |
45
g 32
DT R T s AN e b
35} o " v
o5
1 18 18
Frequency (GHz)
Ronge (G2 REU/ W Ref/Attn  Det/Avg Tpe Sueep Pte 5ups/Mode Lobel Ronge (62 RBU/UBH Ref/Attn  Det/fvg Tupe Susep Pte #ups/iode Lobel
| M6B)/30k  187/10 FEAK/Pir Pug(RIS)  TTnceo(Aute) 6908 MAUH Hor izonta 9 N-6c)/a0k  67/0 EAK Pur Ag(RHS)  57dnsecPuto) 18k HAKH for | zontal
FCC Part15C 2.46Hz RSE.TST Rev 3.5 12 Jun 2019
H;Teat Facility: UL Morrisville 2819 Dec 31 19:21:89
Rodioted Emissions 3-Meters
185 Project Number: 13158878
Client: Broun
Test Locotion: N-SAC
Mode: 1Tx, 11g, 2462MHz
95 Tested by: 11593
Sl:
Peak Limit C(dBuU/m)
7[:
=
S 5
2 6
is}
o
- Avg Limit (dBuVU/m)
55 =
12
1.8 i
45 g A
0 20 11
67 2
. =
o5
1 18 18
Frequency (GHz)
Ronge (GHo) REU/UBH Ref/Attn  Det/Avg Tps Sueep Pte 5ups/Mode Lobel Range (62 RBU/UBH Ref/Attn  Det/fvg Tups Susep Pte foups/iode Lobel
FCC Part15C 2.46Hz RSE.TST Rev 3.5 12 Jun 2019

VERTICAL
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0067 |Amp/Cbl/Fltr/Pad|DC Corr|Corrected|Avg Limit|Margin| Peak PK  |Azimuth|Height|Polarity
(GHz) Reading AF (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuVv/m) (dBuv/m)| (dB)

1 * *% 492363 44 PK2 33.9 -31.8 0 46.1 - - 74 -27.9 348 104 H
* *% 49237 | 30.22 | ADV 33.9 -31.8 72 33.04 54 -20.96 - - 348 104 H

4 * *% 738787 | 42.53 | PK2 35.6 -29.2 0 48.93 - - 74 -25.07 68 303 H
* *%738823 | 27.97 | ADV 35.6 -29.2 72 35.09 54 -18.91 - - 68 303 H

5 |***10.71792| 34.61 | PK2 37.7 -25 0 47.31 - - 74 -26.69 22 276 H
* *%10.71614| 22.23 | ADV 37.7 -25 72 35.65 54 -18.35 - - 22 276 H

6 * *% 480753 | 41.48 | PK2 34.1 -31.6 0 43.98 - - 74 -30.02 357 383 \Y
* *% 480751 | 28.7 |ADV 34.1 -31.6 72 31.92 54 -22.08 - - 357 383 \Y

7 * *¥% 192784 | 42.56 | PK2 33.9 -31.8 0 44.66 - - 74 -29.34 321 222 \Y
* *¥%4.92647 | 29.15 | ADV 33.9 -31.8 72 31.97 54 -22.03 - - 321 222 \Y

10 | ***7.38998 | 43.99 | PK2 35.6 -29.3 0 50.29 - - 74 -23.71 42 116 \Y
* *¥% 738938 | 29.16 | ADV 35.6 -29.3 72 36.18 54 -17.82 - - 42 116 \Y

2 5.55098 37.56 | Pk 34.5 -32.3 0 39.76 - - - - 0-360 | 102 H
8 5.55098 4131 | Pk 34.5 -32.3 0 43.51 - - - - 0-360 | 102 \Y
3 7.1369 33.66 | Pk 35.7 -30 0 39.36 - - - - 0-360 | 102 H
9 7.1369 37.06 | Pk 35.7 -30 0 42.76 - - - - 0-360 | 102 \Y
11 8.72282 32.75 | Pk 35.9 -28.3 0 40.35 - - - - 0-360 | 198 \Y
12 16.94911 30.47 | Pk 41.4 -23.4 0 48.47 - - - - 0-360 | 102 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak
ADV - Linear Voltage Average
Pk - Peak detector
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

9.1.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND

BANDEDGE (LOW CHANNEL, CH 1)
HORIZONTAL RESULT

Test Facility: UL Marrisville 2819 Dec 31 22:31:11
Restricted Bandedge
Projsct Number: 131580878

15 Cligt: Braun

“est Locotion: N-SAC

Mode: 1Tx, 11nHT28, 2412MHz
185 “estzd by: 11993

125

Peok Limit (dBuJ/ml

CdBulU/m)
co
[@)]
l

65 =
Average Limit (dBud/m) MMW‘M MA/

55 W W
45 ST RROY oo ' Awwnmd " MW g
35 s
2. 31 10 5MHz/ 2.415
Frequency (GHz)
Range (GHz) REL/ VB Ref/Attn  Det/Avg Tgpe Sueep Pts #5ups/Mode Label Ronge (6Hz) REWAL Ref/Attn  Det/fvg Type Sueep Pte #Sups/fode Lubel
1i2.31-2.415 TMC-6oB) /3 187/18 PEAK/Pur Avg(FM3)  Bmsec(futo) BE0B  MAXH Horizenta| 2:2.31-2.415 M (6B /M 67/18 AVERAVol4 fivg 2lnsec(Auto) BOEE  1B/TAJG Horizental -|
Low CH Bancedge - H.TST Rev 9.5 12 Jun 2019
Marker| Frequency | Meter |Det| AT0067 |[Amp/Cbl/FItr/Pad| DC [Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| AF (dB) Corr | Reading | Limit (dB) Limit [Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB) |(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB)
1 * ** 239 54.64 | Pk 32 -24.4 0 62.24 - - 74 -11.76 | 141 145 H
2 * ** 238997 | 55.14 | Pk 32 -24.4 0 62.74 - - 74 -11.26| 141 145 H
3 * ** 239 35.17 |ADV 32 -24.4 .61 43.38 54 -10.62 - - 141 145 H
4 * ** 238992 | 35.61 |ADV 32 -24.4 .61 43.82 54 -10.18 - - 141 145 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

VERTICAL RESULT

[osTest Foeility: UL Morrisville 2019 Dec 31  22:42:89
Restricted Bandedge
s Elrine! beoeer e
Test Location: N-SAC
Mode: 1Tx, 11nHT28, 2412MHz
195 Tested by: 11993
9!:
8!:
E Peak Limit C(dBuU/m
Z
65 g
5s5l..Average Eimit CdBuli/m
3
45 a
35
2. 31 T8 5WHz/ 2.415
Frequency (GHz)
Range (Ghz) REW/UBW Ref/Attn  Det/Avg Tupe Sweep Ptz #5ups/Mode Lobel Range (GHz) REW/ VBl Ref/fttn  Det/fvg Type Sueep Pte  #5ups/Mode Lobel
Low CH Bandedge - U.TST Rev 9.5 12 Jun 201
Marker| Frequency | Meter |Det| AT0067 |[Amp/Cbl/FItr/Pad| DC |Corrected| Average |[Margin| Peak PK |Azimuth(Height|Polari
(GHz) Reading| AF (dB) Corr | Reading | Limit (dB) Limit [Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * ** 239 56.66 | Pk 32 -24.4 0 64.26 - - 74 -9.74 75 251 Vv
2 * ** 238996 | 57.91 | Pk 32 -24.4 0 65.51 - - 74 -8.49 75 251 Vv
3 * ** 239 37.54 |ADV 32 -24.4 .62 45.76 54 -8.24 - - 75 251 Vv
4 * ** 238996 | 37.81 |ADV 32 -24.4 .62 46.03 54 -7.97 - - 75 251 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

ADV - U-NII AD primary method, Linear Voltage Average
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

BANDEDGE (HIGH CHANNEL, CH 11)
HORIZONTAL RESULT

|pgTest Facility: UL Morrisville 2819 Dec 31  22:54:31
h Restricted Bandedge
Projzct Numker: 13158878
115 C\iéwtl Broun
“est Locat ion: N-SAC
Mode: 1Tx, |1nHT2B, 2462MHz
MEW “eot=d by 11993
95 VMMW
85 \
N \W Feck Limit C(dBuldm)
3 75
[aa)
. \ ‘
65 M \
55 b,
4[:
35
2.46 10, 3MHz/ 7.563
Frequency (GHz)
Ronge (GHz) REL/ VB Ref/Attn  Det/Avg Tpe Sueep Pts  #Sups/Mode Label Ronge (Hz) REWABU Ref/Attn  Det/fvg Tupe Sueep Pts  #Sups/Mode Lubel
1:2.46-2 563 1MC-6dB) /M 187/18 PEAK/Pur Avg(FMS)  2Bmsec(Auto)  BE0B  MAXH Harizonta| 2:2.46-2.563 1M (-6aB) /3N 187/18 AVERVo 1 Avg BneeclAute) BEEE  187TAJG Herizontal -|
H gh C4 Bardedge - H.TST Rev 9.5 12 Jun 2819
Marker| Frequency | Meter |Det| AT0067 |[Amp/Cbl/FItr/Pad| DC |Corrected| Average |[Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| AF (dB) Corr | Reading | Limit (dB) Limit |(Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB) |(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB)
1 * ** 24835 | 58.33 | Pk 32.4 -24.3 0 66.43 - - 74 -7.57 86 236 H
2 * ** 248421 | 59.48 | Pk 32.4 -24.3 0 67.58 - - 74 -6.42 86 236 H
3 * ** 24835 | 42.02 |ADV| 324 -24.3 .61 50.73 54 -3.27 - - 86 236 H
4 * ** ) A48372| 42.77 |ADV| 324 -24.3 .61 51.48 54 -2.52 - - 86 236 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

VERTICAL RESULT

1Zl:Teit Facility: UL Morrisville 2819 Dec 3t 23:89:49
Restricted Bandedge
Praoject Number: 13158878
s ; Client: Braun
Test Locotion: N-SAC
Mode: 1Tx, 11nHT28, 2462MHz
1 S prpriinidiy Tested by: 11993
gl:
8:
. Peck Limit (dBuU/m
5 7
[ia] 2
o o
- d
65
AveragMisig £ CdBuU/m)
55 =
a
45 Wotltibia)
35
2.46 18, 3MH=z/ 2.563
Frequency (GHz)
Ronge () B/ UBU Ref/Attn  Det/Avg Tope Sueep Pte #Sups/ode  Lobel Ronge (&) RBW/ VB Ref/fttn  Det/fvg Tupe Sueep Pte Wups/Mode  Lobel
High CH Bandedge - U.TST Rev 9.5 12 Jun 2019

Marker| Frequency | Meter |Det| AT0067 |[Amp/Cbl/FItr/Pad| DC |Corrected| Average |[Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| AF (dB) Corr | Reading | Limit (dB) Limit |(Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)

1 * ** 24835 | 60.69 | Pk 32.4 -24.3 0 68.79 - - 74 -5.21 49 217 Vv

2 * ** 248511 | 62.33 | Pk 32.4 -24.3 0 70.43 - - 74 -3.57 49 217 Vv

3 * ** 24835 | 43.74 |ADV| 324 -24.3 .61 52.45 54 -1.55 - - 49 217 Vv

4 * ** ) 48355 | 43.84 |ADV| 324 -24.3 .61 52.55 54 -1.45 - - 49 217 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

H:Teat Facility: UL Morrisville 2819 Dec 31 21:35:85
Radioted Emissions 3-Meters
185 Project Number: 13158878
Client: Braoun
Test Locotion: N-SAC
Mode: 1Tx, 11nHT28, 2412MHz
95 Tested by: 11993
8’:
Peak Limit (dBulU/m
7|:
E
S 5
2 6
k] |
- Avg Limit (dBuV/m) l
5!: . ik
5 C
4 5
1 : "‘Wﬁ
9 L "
35 oo - | Ll TORPVICE , b
i g e '
o5
1 18 18
Frequency (GHz)
Range (GHo) REU/UB Ref/Attn  Det/Avg Typs Sueep Fte  ¥5ups/ode  Lobel Range (62 REW/UEU Ref/Attn  Det/fvg Type Sueep Pts  ¥ups/iods  Lobel
1 HC-6c8) /36 187/18 FEAK/Phr Avg(RIS)  Tinscc(Auto) E808  HAMH Hor izonta 9 IHC-6cB) /30 87/8 PEAK/Pur Rug(RIS)  S74msec(huto) 18 M for i zontol
FCC Part15C 2.46Hz RSE.TST Rev 3.5 12 Jun 2019
HRTeat Facility: UL Morrisville 2819 Dec 31 21:35:85
Rodioted Emissions 3-Meters
185 Project Number: 13158878
Client: Broun
Test Locotion: N-SAC
Mode: 1Tx, 11nHT28, 2412MHz
95 Tested by: 11993
Sl:
Peak Limit C(dBuU/m)
71:
=
S 5
2 6
fis}
o
- Avg Limit (dBuVU/m)
55 =
i 12
45 fal <
3 <)
0
7 8
=]
3l: 2 Aol
o5
1 18 18
Frequency (GHz)
Ronge (G2 REU/UBH Ref/Attn  Det/Avg Type Sueep Pte  ¥5upe/ode  Lobel Range (62> RE/UEU Ref/Attn  Det/fvg Type Sueep Pte  Fupsliods  Lobel
FCC Part15C 2.46Hz RSE.TST Rev 3.5 12 Jun 2019

VERTICAL
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0067 |Amp/Cbl/Fltr/Pad|DC Corr|Corrected|Avg Limit|Margin| Peak PK  |Azimuth|Height|Polarity
(GHz) Reading AF (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuVv/m) (dBuv/m)| (dB)
1 * *¥% 4.82152 | 43.84 | PK2 34.1 -31.5 0 46.44 - - 74 -27.56 341 106 H
* *¥% 482142 | 30.1 |ADV 34.1 -31.5 .61 33.31 54 -20.69 - - 341 106 H
5 |***11.08651| 34.22 | PK2 37.7 -25.3 0 46.62 - - 74 -27.38 3 182 H
* *%11.08611| 21.86 | ADV 37.7 -25.3 .61 34.87 54 -19.13 - - 3 182 H
6 |***15.78044| 36.44 | PK2 40.2 -24.5 0 52.14 - - 74 -21.86 143 159 H
* *% 15.77836| 23.02 | ADV 40.1 -24.5 .61 39.23 54 -14.77 - - 143 159 H
7 * *¥% 396489 | 43.94 | PK2 33.4 -31.7 0 45.64 - - 74 -28.36 137 345 \Y
* *% 396497 | 30.86 | ADV 33.4 -31.7 .61 33.17 54 -20.83 - - 137 345 \Y
8 * k% 1.82446 | 44.24 | PK2 34.1 -31.4 0 46.94 - - 74 -27.06 307 129 \Y
* *%4.82279 | 30.87 | ADV 34.1 -31.5 .61 34.08 54 -19.92 - - 307 129 \Y
12 |* **15.48838| 35.69 | PK2 40.2 -23.6 0 52.29 - - 74 -21.71 268 268 \Y
* *%15.48707| 22.2 | ADV 40.1 -23.6 .61 39.31 54 -14.69 - - 268 268 \Y
2 5.55098 37.14 | Pk 34.5 -32.3 0 39.34 - - - - 0-360 | 101 H
9 5.55098 40.83 | Pk 34.5 -32.3 0 43.03 - - - - 0-360 | 101 \Y
3 7.1369 34.36 | Pk 35.7 -30 0 40.06 - - - - 0-360 | 101 H
10 7.1369 36.86 | Pk 35.7 -30 0 42.56 - - - - 0-360 | 101 \Y
4 7.2319 34.69 | Pk 35.6 -29.6 0 40.69 - - - - 0-360 | 198 H
11 7.24274 38.16 | Pk 35.6 -29.6 0 44.16 - - - - 0-360 | 101 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak
ADV - Linear Voltage Average
Pk - Peak detector
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

MID CHANNEL, CH 6 RESULTS

H:Teat Facility: UL Morrisville 2819 Dec 31 28:31:18
Radioted Emissions 3-Meters
185 Project Number: 13158878
Client: Broun
Test Locotion: N-SAC
Mode: 1Tx, 11nHT28, 2437MHz
95 Tested by: 11993
8’:
Peak Limit (dBulU/m)
71:
E
S 5
2 6
is}
o )
- Avg Limit (dBuV/m) ]
5!: . 1
\ 4
- W 3
it DB
35 s’ L . | u
W W e
o5
1 18 18
Frequency (GHz)
Range (GHo) REU/UB Ref/Attn  Det/Avg Typs Sueep Fto  ¥5upe/ods  Lobel Range (62 REW/UEU Ref/Attn  Det/fvg Type Sueep Pte  ¥upsiiods  Lobel
1 IHC-6c8) /36 187/18 FEAK/Phr Avg(RIS)  Tinscc(Auto) E808 MM Hor izonta 9 N-6c)/a0k  67/0 EAK P vg(RIS)  Sdnsechuto) 18k MAE for i zontol
FCC Part15C 2.46Hz RSE.TST Rev 3.5 12 Jun 2019
H;Teat Facility: UL Morrisville 2819 Dec 31 28:31:18
Rodioted Emissions 3-Meters
185 Project Number: 13158878
Client: Broun
Test Locotion: N-SAC
Mode: 1Tx, 11nHT28, 2437MHz
95 Tested by: 11993
8|:
Peak Limit C(dBuU/m)
71:
=
S 5
2 6
is}
o
- Avg Limit (dBulU/m)
55 =
1
45 ) 9 o
o o
7 o
5 o
o
35
o5
1 18 18
Frequency (GHz)
Ronge (GHo) REU/UBH Ref/Attn  Det/Avg Tps Sueep Pte 5ups/Mode Lobel Range (62 RE/UBU Ref/Attn  Det/fvg Type Sueep Pte  Fupslods  Lobel
FCC Part15C 2.46Hz RSE.TST Rev 3.5 12 Jun 2019
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0067 |Amp/Cbl/Fltr/Pad|DC Corr|Corrected|Avg Limit|Margin| Peak PK  |Azimuth|Height|Polarity
(GHz) Reading AF (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuVv/m) (dBuv/m)| (dB)
1 * *% 186888 | 41.69 | PK2 34 -31.4 0 44.29 - - 74 -29.71 41 113 H
* *% 186878 | 28.32 | ADV 34 -31.4 .61 31.53 54 -22.47 - - 41 113 H
3 * *% 730824 | 45.29 | PK2 35.6 -29.1 0 51.79 - - 74 -22.21 86 128 H
* *%730728 | 29.21 | ADV 35.6 -29.1 .61 36.32 54 -17.68 - - 86 128 H
4 [***17.76174| 34.39 | PK2 41.1 -22.8 0 52.69 - - 74 -21.31 318 236 H
* *%17.76129| 21.67 | ADV 41.1 -22.8 .61 40.58 54 -13.42 - - 318 236 H
5 * *% 187448 | 43.48 | PK2 34 -31.3 0 46.18 - - 74 -27.82 310 119 \Y
* *% 487424 | 29.71 | ADV 34 -31.3 .61 33.02 54 -20.98 - - 310 119 \Y
9 * *% 731621 | 46.45 | PK2 35.6 -29.1 0 52.95 - - 74 -21.05 74 157 \Y
* *¥%731691 | 29.77 | ADV 35.6 -29.1 .61 36.88 54 -17.12 - - 74 157 \Y
10 |* **17.74761| 34.34 | PK2 41.1 -23 0 52.44 - - 74 -21.56 212 175 \Y
* *% 17.74564| 21.77 | ADV 41.1 -23 .61 40.48 54 -13.52 - - 212 175 \Y
2 5.55098 36.43 | Pk 34.5 -32.3 0 38.63 - - - - 0-360 | 198 H
6 5.55098 4135 | Pk 34.5 -32.3 0 43.55 - - - - 0-360 | 102 \Y
7 6.34352 34.39 | Pk 35.5 -29.8 0 40.09 - - - - 0-360 | 198 \Y
8 7.1369 37.37 | Pk 35.7 -30 0 43.07 - - - - 0-360 | 102 \Y
2 5.55098 36.43 | Pk 34.5 -32.3 0 38.63 - - - - 0-360 | 198 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum

Peak

ADV - Linear Voltage Average
Pk - Peak detector

Page 71 of 92

UL LLC

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

TEL:(919)-549-1400




REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

HIGH CHANNEL, CH 11 RESULTS

~Test Facility: UL Morrisville

1

2028 Jan 2

16:24:52

Radiat=sd Emissions 3-Meters
Project Number: 13153878

185 Cliert: Broun
Test Location: S5-SAC
Mode: 1Tx, 1'rHT28, 2462MHz
a5 Tested by! 17593
85
Peak L n t (dBul/md
75
2 |
3 5
= 6
)
©
~ Avg Lin t (dBul/m) ’
55

’ P

5 e
3 “mWﬂwamw‘" Wi
25
1 14 18
Frequency (GHz)
Range (GH) T Ref/Attn  Tet/Avg Tope Sueep Ps Foups/ode  Lobel Fonge (612) RE/VED Ref/Attn  Det/Avg Tupe Sueea Pts  Faups/Mock  abel
1553 IMC6BI/30k 1BI/13 FERK/Far Rg(RMS)  TincectAito) BODD  MAKH Horizontal | 2:3-18 1H(-bcE)/30k 87/ PERK/Pur Avg(RHSI  S7éncactiuta) 18k MAKH Sorizonte

FCC Part 5C 2.4GHz RSE.TST

Fev 9.5 12 Jun 2419

HORIZONTAL

Fev 9.5 12 Jun 2419

HKTest Facility: UL Morrisville 2828 Jan 2 16:24:52
Radiat=sd Emissions 3-Meters
Project Number: 13153878
185 Cliert: Broun
Test Location: S5-SAC
Mode: 1Tx, 1'rHT28, 2462MHz
95 Tested by: 17693
85
Peak L n t (dBul/md
75
E
3 5
= 6
)
©
~ Avg Lin t (dBul/m)
55
),
45 8 ol
‘ 7 o o
a3 o
35 T
25
1 14 18
Frequency (GHz)
Range (GH) FEU/GH Ref/Attn  Tet/Avg Tope Sueep Ps  Fowps/ode  Lobel Fonge (612) RE/VED Ref/Attn  Det/Avg Tupe Sueea Pts  Faups/Mock  _abel
FCC Part 5C 2.4GHz RSE.TST

VERTICAL
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REPORT NO: R13158070-E4

FCC ID: 2AG9A51910

DATE: 3/20/2020

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fitr/Pad|DC Corr|Corrected| Avg Limit | Margin| Peak PK |Azimuth |Height [Polarity
(GHz) Reading (dB/m) (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuv/m)| (dB)

1 * *¥%4.92041 | 43.94 | PK2 34 -30.8 0 47.14 - - 74 -26.86 74 102 H
* *¥% 492185 | 29.04 | ADV 34 -30.8 .61 32.85 54 -21.15 - - 74 102 H

4 * *¥% 738578 | 39.13 | PK2 35.7 -27.6 0 47.23 - - 74 -26.77 186 279 H
* *% 738574 | 24.86 | ADV | 35.7 -27.6 .61 33.57 54 -20.43 - - 186 279 H

5 |***15.82372| 33.97 | PK2 40.4 -23.2 0 51.17 - - 74 -22.83 0 266 H
* *¥%15.82459| 21.28 | ADV | 40.4 -23.2 .61 39.09 54 -14.91 - - 0 266 H

6 * *¥% 396493 | 44.39 | PK2 334 -31.5 0 46.29 - - 74 -27.71 230 180 \Y
* *% 3965 31.8 | ADV | 334 -31.5 .61 34.31 54 -19.69 - - 230 180 \Y

7 * *¥% 492408 | 42.18 | PK2 34 -30.8 0 45.38 - - 74 -28.62 120 315 \Y
* *% 492378 | 28.77 | ADV 34 -30.8 .61 32.58 54 -21.42 - - 120 315 \Y

10 | ***7.38414 | 42.75 | PK2 35.7 -27.6 0 50.85 - - 74 -23.15 186 171 \Y
* *% 738478 | 26.98 | ADV | 35.7 -27.6 .61 35.69 54 -18.31 - - 186 171 \Y

8 5.55014 38.13 | Pk 34.5 -30.7 0 41.93 - - - - 0-360 | 101 \Y
2 5.55098 35.21 | Pk 34.5 -30.7 0 39.01 - - - - 0-360 | 101 H
3 7.13607 32.34 | Pk 35.7 -28.5 0 39.54 - - - - 0-360 | 101 H
9 7.1369 36.51 | Pk 35.7 -28.5 0 43.71 - - - - 0-360 | 101 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak
ADV - Linear Voltage Average
Pk - Peak detector

Page 73 of 92

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

TEL:(919)-549-1400




REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

9.1.4. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 2.4 GHz BAND
BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

{o5Test Focility: UL Morrisville 2828 Jon 2 19:51:44
Restricted Bondedge
s Croanes Bromn 100078
Test Location: S-SAC
Mode: 1Tx, |1nHT4B, 2422MHz
195 Tested by: 11993
s Ay
85 //:;MM,\U”
-~ [ V
£ Peak Limit C(dBulU/m }//
3 75 |
6!: /\/\
J
55 Average Limit (dBull/m) ”‘M /
4!: I
el
31:
2. 31 T1.3VMHz/ 2.423
Frequency (GHz)
Range (Gz) REW/UBH Ref/Aitn  Det/Avg Tupe Sweep Pte  45wps/Mode Lobel Range (BHz) REW/VBU Ref/fAttn  Det/fvg Type Sueep Pte  #5ups/Mode Lobel
1:2.31-2.423 1MC-6cB) /31 187/18 PEAK/Pur Avg(RMS)  2BmeeclAuto) 8808  MAXH Harizontal| 2:2731-2.423 1M(-6dB)/3M ai/18 AVER/Vol4 Avg WnseclAuto) BEAB  115TAUG Horizontal -|
Low CH Bandedge - H.TST Rev 9.5 12 Jun 2@1
Marker|Frequency |Meter [Det [AT0072 |Amp/Cbl/Fltr/Pad|DC  [Corrected/Average [Margin|Peak PK [Azimuth|Height|Polari
(GHz) Reading| (dB/m) |(dB) Corr [Reading |Limit (dB) |Limit Margin |(Degs) |(cm)
(dBuv) (dB) |(dBuV/m)|(dBuV/m) (dBuVv/m)|(dB)
1 * ** 238999 | 62.14 | Pk 31.9 -24 0 70.04 - - 74 -3.96 202 104 H
2 * ** 238993 | 62.27 | Pk 31.9 -24 0 70.17 - - 74 -3.83 202 104 H
3 * ** 238999 | 42.59 |ADV| 319 -24 1.28 | 51.77 54 -2.23 - - 202 104 H
4 * ** 238924 | 43.26 |ADV| 319 -24 1.28 | 52.44 54 -1.56 - - 202 104 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

ADV - Linear Voltage Average
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REPORT NO: R13158070-E4

DATE: 3/20/2020

FCC ID: 2AG9A51910
(o lest Facility: UL Morrisville 20828 Jon 2 20:84:08
Restricted Bondedge
s Bt b oo
Test Location: S-SAC
Mode: 1Tx, |1nHT4B, 2422MHz
195 Tested by: 11993
95
85
g Peok Limit (dBul/m
3 75
3 =
65 ol
5o Average Limit (dBull/m: 5
45
3!:
2. 31 1. 3MHz/ 2.423
Frequency (GHz)
Range (GHz) RE/ VB Ref/Aitn  Det/fAvg Tupe Sweep Pte #5wps/Mode Label Range (BHz) REW/ VBl Ref/Attn  Det/Avg Type Sueap Pte #5ups/Mode Lobel
Low CH Bandedge - U.TST Rev 9.5 12 Jun 2819
Marker| Frequency | Meter | Det |AT0072 |Amp/Cbl/Fitr/Pad| DC |[Corrected| Average [Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit [Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB)
1 * ** 238999 | 56.38 | Pk 31.9 -24 0 64.28 - - 74 -9.72 205 133 Vv
2 * ** 238992 | 60.61 | Pk 31.9 -24 0 68.51 - - 74 -5.49 205 133 Vv
3 * ** 238999 | 41.52 |ADV| 319 -24 1.28 50.7 54 -3.3 - - 205 133 Vv
4 * ** 238993 | 42.14 |ADV| 319 -24 1.28 | 51.32 54 -2.68 - - 205 133 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

1ZETufat Facility: UL Morrisville 2820 Jon 2 20:17:28
Restricted Bandedge
Project Number: 13158878
115
Client: Broun
Test Locotion: S-SAC
Mode: 1Tx, 11nHT48, 2452MHz
185 Tested by' 11993
9:%*‘-«%
/””‘"MWM \\
85 Bkl
V \
$ \‘\ Peck Limit {(dBuU/m’
5 7 | \w
e}
’ \
o VMW‘MWW\W
\ verage £ (dBUU/m)
55 =
D*W
45 g
Mw
3|:
2.451 1. 2MH=z/ 2.563
Frequency (GHz)
Range (GHz) B/ VB Ref/Attn  Dst/Avg Tope Susep Pts  #5ups/Mods Label Renge (BH2) RBU/VBl Ref/Attn  Det/fvg Type Susep Pte  #Sups/Mods Lobel
112:451-2.563  IMC-6B)/M  187/18  PEAK/Pir Avg(RMS)  Clmsec(Auto) BBBD  MAKH Worizonta| 2:2.451-2.563  IM(-6B)/N 18718 AUERAaI fvg Dnsecthuto) 888 1ISTAUG  Horizontal
High CH Bandedge - H.TST Rev 9.5 12 Jun 201

Marker| Frequency | Meter | Det |AT0072 |Amp/Cbl/Fltr/Pad| DC |[Corrected| Average [Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit [Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB)

1 * ** 248351 | 59.65 | Pk 32.3 -24.5 0 67.45 - - 74 -6.55 216 136 H

2 * ** 248354 | 63.83 | Pk 32.3 -24.5 0 71.63 - - 74 -2.37 216 136 H

3 * ** 248351 | 39.55 |ADV| 32.3 -24.5 1.28 | 48.63 54 -5.37 - - 216 136 H

4 * ** 248375 | 41.84 |ADV| 32.3 -24.5 1.28 | 50.92 54 -3.08 - - 216 136 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

VERTICAL RESULT

1EETeat Foacility: UL Morrisville 2828 Jon 2 20:38:25
Restricted Bondedge
15 Eiode peneers
Test Location: S-SAC
Mods: 1Tx, |1nHT4B, 2452MHz
195 Tested by: 11993
95
85
E J Peok Limit | (dBul/m
g’ :
z
65
Average L ity th (dBuU/m
5!: -
Q9
a
45
31: ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
2.451 T 2MHz/ 2.563
Frequency (GHz)
Renge (GHz) RBU/VBW Ref/Attn  Det/Avg Type Sweep Pts  #Swps/Mode Label Renge (6Hz) RBI/VBU Ref/Attn  Det/Avg Type Sweep Pts  #Swps/Mode  Lobel
High CH Bandedge - V.TST Rev 9.5 12 Jun 2019
Marker| Frequency | Meter | Det |AT0072 |Amp/Cbl/Fitr/Pad| DC |[Corrected| Average [Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit [Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB)
1 * ** 248351 | 65.39 | Pk 32.3 -24.5 0 73.19 - - 74 -.81 199 140 Vv
2 * ** 248354 | 65.35 | Pk 32.3 -24.5 0 73.15 - - 74 -.85 199 140 Vv
3 * ** 248351 | 41.53 |ADV| 32.3 -24.5 1.28 | 50.61 54 -3.39 - - 199 140 Vv
4 * **)A4837 | 43.18 |ADV| 32.3 -24.5 1.28 | 52.26 54 -1.74 - - 199 140 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

11:Tes,t Facility: UL Morrisville 2820 Jon 2 18:49:89
Rodioted Emissions 3-Meters
195 PY‘?JEDt Number: 13158878
Client: Braun
Test Locotion: S-SAC
Mode: 1Tx, 11nHT4B, 2422MHz
g5 Tested by: 11993
85
Peak Limit (dBuU/m)
75
=
~
3 65
@
<
~ Avg Limit (dBuU/m)
55
l \ 3
45 &
W 2 3 il
L
35 e s | W
Mw’ i
o5
1 18 18
Frequency (GHz)
Rengs (GHz) REU/UBU Ref/Attn  Det/Avg Tpe Suesp Pt #5ups/Mode  Label Range (BHz) REW/UBU Ref/Attn  Det/Avg Type Suesp Fte  Foups/Mode Lubel
-3 1MC-6B) /38K a7/18 PEAK/Pur Avg(RMS] TImsecfuto) 6B0B  MAXH Harizonta| 3:3-18 1M (-6dB)/38k 87/8 PEAK/Pur Bvg(RMS)  574msecthuto) 18k MAXH Horizontal
FCC Part!5C 2.4GHz RSE.TST Rev 9.5 12 Jun 2819
11:Teet Facility: UL Morrisville 2828 Jon 2 18:49:89
Rodioted Emissions 3-Meters
195 Pr-cl)JE:t Number: 13158878
Client: Broun
Test Location: S-SAC
Mode: 1Tx, 11nHT48, 2422MHz
95 Tested by: 11993
85
Peak Limit (dBuU/m)
75
G
3 65
5 6
)
T
- Avg Limit (dBulU/m)
55
1
5 9 (w)
4 8] g )
o o &
o5
1 18 18
Frequency (GHz)
Renge (GH2) REW/ B Ref/Attn  Det/Avy Tpe Suesp Pte #5wps/Mode  Label Renge (BH2) REW/ VBl Ref/Attn  Det/Avg Type Suesp Pte  Fups/Mode  Lubel
FCC Part15C 2.4GHz RSE.TST Rev 9.5 12 Jun 2019
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fitr/Pad|DC Corr|Corrected| Avg Limit | Margin| Peak PK  |Azimuth |Height [Polarity
(GHz) Reading (dB/m) (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuv/m)| (dB)
1 * *¥% 472106 | 39.08 | PK2 34 -31.5 0 41.58 - - 74 -32.42 234 298 H
* *¥% 471784 | 26.22 | ADV 34 -31.5 1.28 30 54 -24 - - 234 298 H
4 |***12.05404| 33.19 | PK2 38.7 -23.7 0 48.19 - - 74 -25.81 285 276 H
* *%12.05343| 20.74 | ADV | 38.7 -23.7 1.28 37.02 54 -16.98 - - 285 276 H
5 |***17.80374| 33.84 | PK2 41.2 -20.9 0 54.14 - - 74 -19.86 238 200 H
* *%17.80387| 20.04 | ADV | 41.2 -20.9 1.28 41.62 54 -12.38 - - 238 200 H
8 |***10.99058| 33.79 | PK2 37.9 -24.1 0 47.59 - - 74 -26.41 198 139 \Y
* *¥%10.98827| 21.22 | ADV | 37.9 -24.1 1.28 36.3 54 -17.7 - - 198 139 \Y
9 |***15.74836| 33.82 | PK2 40.3 -22.2 0 51.92 - - 74 -22.08 158 236 \Y
* *%15.74812| 20.64 | ADV | 40.3 -22.2 1.28 40.02 54 -13.98 - - 158 236 \Y
10 |* **17.81047| 32.68 | PK2 41.2 -20.8 0 53.08 - - 74 -20.92 4 117 \Y
* *¥%17.81292| 20.25 | ADV | 41.2 -20.8 1.28 41.93 54 -12.07 - - 4 117 \Y
2 5.55098 34.54 | Pk 34.5 -30.7 0 38.34 - - - - 0-360 | 101 H
6 5.55098 38.88 | Pk 34.5 -30.7 0 42.68 - - - - 0-360 | 101 \Y
3 7.1369 31.67 | Pk 35.7 -28.5 0 38.87 - - - - 0-360 | 101 H
7 7.1369 3498 | Pk 35.7 -28.5 0 42.18 - - - - 0-360 | 101 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak

ADV - Linear Voltage Average

Pk - Peak detector
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

MID CHANNEL, CH 6 RESULTS

IWKTESt Facility: UL Morrisville 2828 Jon 2 17:49:33
Radioted Emissions 3-Meters
185 PF?JEEL Number: 13158878
Client: Braun
Test Location: S-SAC
Mode: 1Tx, 11nHT48, 2437MHz
g5 Tested by: 11993
85
Peak Limit (dBulU/m)
75
E
3 5 |
3 6
o
Gl
- Avg Limit (dBuU/m) M
55
]\ 2
45 4
M‘J w 1 Z 3 i
5 W
. P R
i
o5
1 18 18
Frequency (GHz)
Ronge (Ghiz) B/ VB Ref/Attn  Det/Avg Type Sueep Pte  #owps/Mode Lobel Range (6iz) W/ VBl Ref/fttn  Det/Avg Tupe Susep Pts  Fowps/iode  Lobel
173 INC-6c8)/38  187/18 PEAK/Pur Pug(RUS)  7lmscotAuto) 6800 MAYH Horizonta| 3:318 IN(-6cB)/38k 87/ PEAK/Pur Pvg(RMS)  S7dnseo(Pute) 18k NAKH Hori zanto
FCC Part15C 2.46Hz RSE.TST Rev 3.5 12 Jun 20819

HORIZONTAL

IWKTESL Facility: UL Morrisville 2828 Jon 2 17:49:33
Radioted Emissions 3-Meters
185 PF?JEDL Number: 13158878
Client: Braun
Test Location: S-SAC
Mode: 1Tx, 11nHT48, 2437MHz
g5 Tested by: 11993
85
Peak Limit (dBulU/m)
75
E
3¢5
3 6
)
Gl
- Avg Limit (dBuU/m)
55
1C
45 fa}
o = 3
5]
o5
1 18 18
Frequency (GHz)
Ronge (Ghiz) B/ VBl Ref/Attn  Det/Avg Tope Sueep Pts  #owps/fode Lobel Range (6hiz) W/ VBl Ref/Attn  Det/Avg Tupe Susep Pts  Foups/iode  Lobel
FCC Part15C 2.46Hz RSE.TST Rev 3.5 12 Jun 20819

VERTICAL
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REPORT NO: R13158070-E4

FCC ID: 2AG9A51910

DATE: 3/20/2020

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fitr/Pad|DC Corr|Corrected| Avg Limit | Margin| Peak PK |Azimuth |Height [Polarity
(GHz) Reading (dB/m) (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuv/m)| (dB)

1 * *% 455786 | 40.28 | PK2 34.1 -31.3 0 43.08 - - 74 -30.92 329 186 H
* *¥% 455801 | 27.07 | ADV | 34.1 -31.3 1.28 31.15 54 -22.85 - - 329 186 H

4 |***12.27873| 34.22 | PK2 38.9 -23.7 0 49.42 - - 74 -24.58 62 236 H
* *%12.27888| 21.25 | ADV | 38.9 -23.7 1.28 37.73 54 -16.27 - - 62 236 H

5 |***17.75261| 34.06 | PK2 41.3 -21.5 0 53.86 - - 74 -20.14 180 261 H
* *¥%17.75242| 20.99 | ADV | 41.3 -21.5 1.28 42.07 54 -11.93 - - 180 261 H

6 * *¥% 396508 | 40.91 | PK2 334 -31.5 0 42.81 - - 74 -31.19 232 254 \Y
* **% 39651 | 30.68 | ADV | 334 -31.5 1.28 33.86 54 -20.14 - - 232 254 \Y

9 |***12.08585| 34.18 | PK2 38.8 -23.7 0 49.28 - - 74 -24.72 167 242 \Y
* *¥%12.08683| 20.75 | ADV | 38.8 -23.7 1.28 37.13 54 -16.87 - - 167 242 \Y

10 |* **17.87087| 32.57 | PK2 41.2 -20.6 0 53.17 - - 74 -20.83 2 246 \Y
* *¥%17.87038| 20.3 | ADV | 41.2 -20.6 1.28 42.18 54 -11.82 - - 2 246 \Y

2 5.55098 34.68 | Pk 34.5 -30.7 0 38.48 - - - - 0-360 | 101 H
7 5.55098 38.8 Pk 34.5 -30.7 0 42.6 - - - - 0-360 | 101 \Y
3 7.1369 3141 | Pk 35.7 -28.5 0 38.61 - - - - 0-360 | 101 H
8 7.1369 34.92 | Pk 35.7 -28.5 0 42.12 - - - - 0-360 | 101 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak
ADV - Linear Voltage Average
Pk - Peak detector
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

HIGH CHANNEL, CH 11 RESULTS

H:Test Facility: UL Morrisville 2028 Jon 2 20:38:082
Rodioted Emissions 3-Meters
Project Number: 13158878
185 Client: Braun
Test Locotion: S-SAC
Mode: 1Tx, 11nHT48, 2452MHz
g5 Tested by: 11993
85
Peak Limit C(dBulU/m>
75
A
€
3 65
3 6
)
T )
z Avg Limit CdBuU/m)
55
5
a5 ‘ ‘ 4.
wwj L&.-d | Z 2 e
35 s " - PN ST WS et
st R e v
5
1 18 18
Frequency (GHz)
Range (6Hz) REW/UBW Ref/Attn  Det/Avg Type Sweep Pis  #Sups/Mode  Lobel Range (6Hz) RBU/UBL Ref/Attn  Det/Avg Tupe Sweep Pts  #Sups/Mode  Label
1:1-3 IN(-60B)/38  187/18  PEAK/Pur Avg(RNS)  77ncec(Aute) GOBE  MAG Hor izonta| 3:3-18 H(-6eB) /38 87/8 PERK/Pur Avg(RHS)  STdmesctAuto) 18k HAXS Horzantal
FCC Part15C 2.4GHz RSE.TST Rev 9.5 12 Jun 2019
11:Teet Facility: UL Morrisville 2828 Jon 2 20:38:082
Rodioted Emissions 3-Meters
Project Number: 13158878
185 Client: Braun
Test Location: S-SAC
Mode: 1Tx, 11nHT48, 2452MHz
95 Tested by: 11993
85
Peak Limit (dBulU/m)
75
e
3 5
3 6
@
-
~ Avg Limit C(dBulU/m)
55
g 1
45 S 2 A
o )
6
[}
35}y ¥ ki
25
1 18 18
Frequency (GHz)
Range @D REU/VBW Ref/Aitn  Det/Avg Tope Sueep Pts  ¥oups/Made Label Range (61D RBU/VB Ref/ttn  Det/fug Type Sucep Fts  Foups/Mode Lobel
FCC Part!5C 2.4GHz RSE.TST Rev 9.5 12 Jun 2019
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|DC Corr|Corrected| Avg Limit | Margin| Peak PK  |Azimuth |Height [Polarity
(GHz) Reading (dB/m) (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuv/m)| (dB)
1 * *¥% 475788 | 39.41 | PK2 34.1 -31.4 0 42.11 - - 74 -31.89 28 104 H
**% 475813 | 273 |ADV | 34.1 -31.4 1.28 31.28 54 -22.72 - - 28 104 H
4 |***1535722| 33.45 | PK2 39.9 -22.2 0 51.15 - - 74 -22.85 42 251 H
* *% 15.36056| 20.88 | ADV | 39.9 -22.1 1.28 39.96 54 -14.04 - - 42 251 H
5 * *¥%17.8078 | 33.17 | PK2 41.2 -20.8 0 53.57 - - 74 -20.43 17 188 H
* *¥%17.80781| 20.24 | ADV | 41.2 -20.8 1.28 41.92 54 -12.08 - - 17 188 H
6 * *¥% 396535 | 43.21 | PK2 33.4 -31.5 0 45.11 - - 74 -28.89 31 107 \Y
**%396492 | 30.5 |ADV | 334 -31.5 1.28 33.68 54 -20.32 - - 31 107 \Y
9 |***15.39857| 32.3 | PK2 39.9 -21.3 0 50.9 - - 74 -23.1 351 243 \Y
* *¥%15.39702| 20.25 | ADV | 39.9 -21.3 1.28 40.13 54 -13.87 - - 351 243 \Y
10 |* **17.88774| 32.2 | PK2 41.2 -20.7 0 52.7 - - 74 -21.3 329 267 \Y
* *%17.88552| 20.01 | ADV | 41.2 -20.7 1.28 41.79 54 -12.21 - - 329 267 \Y
2 5.55098 34.09 | Pk 34.5 -30.7 0 37.89 - - - - 0-360 | 101 H
7 5.55098 38.52 | Pk 34.5 -30.7 0 42.32 - - - - 0-360 | 101 \Y
3 7.13607 31.78 | Pk 35.7 -28.5 0 38.98 - - - - 0-360 | 101 H
8 7.1369 35.25 | Pk 35.7 -28.5 0 42.45 - - - - 0-360 | 101 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak

ADV - Linear Voltage Average

Pk - Peak detector
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

9.2. WORST CASE BELOW 30MHZ

Note: All measurements were made at a test distance of 3 m. The measured data was extrapolated
from the test distance (3m) to the specification distance (300 m from 9-490 kHz and 30 m from 490 kHz —
30 MHz) to clearly show the relative levels of fundamental and spurious emissions and demonstrate
compliance with the requirement that the level of any spurious emissions be below the level of the
intentionally transmitted signal. The extrapolation factor for the limits were 40*Log (test distance /
specification distance).

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

78Test Focility: UL Morrisville 2828 Jon 2 21:51:17
RF Emissions
Project Number: 131588708
58 Client: Broun
Test Location: S5-SAC
Mode: 1Tx, 2.4. Worst-Case
4603 Tested by: 11993
34 B
. FCC 15209 Limi €1 TdBuUl/im
. \\
n \‘
0
9 22
0
< o
0
2 19 Hi83 2
E g 2R,
3 Pl
o 2 P
b Y
] A
-14 W il T
% n
—26 M ”me e L P
*‘"’%mh
-38
alEsll B 1 18 36
Frequency C(MHz)
Range (Hz) RELI/UBU Ref/Attn  Det/Avg Tupe Suesp Pte #5wps/Mode Label Range (Hiz) RBLI/ VB Ref/Attn  Det/Avg Type Suesp Pts #sups/Mode Lubel
1;.09- 15 200C-6d8)/3k  187/18  PEAK/Voli Avg {4nseo(futo) 2001 MAXH 8 degree
2:.15-.49 SkC-60B) /108K 57/18 PEAK/ VoIt Avg Insec(Auta) 2061  HAKH @ degrees| 7:.003-.15 00C-6B)/3k  IBT/1B PEAK/olt Avg ldnsec(Auto) 2001 MAXH Fla
3:.43-3 9kC-60B)/108k  57/18 PEAK/ Vo4 Avg lbrsec(Auta) 14k MAXH B degress 8:.15-.43 Ge(-6B)/100k 9710 PEAK/oli Avg Ims 001 MAXH il
9:.49-30 Sk(-6B)/100k 9718 PEAK/olt fivg 1 HAKH Fl
FCC 15.209 Below 38MHz.TST Rev 9.5 12 Jun 2019

ANTENNA- THREE ORIENTATIONS

Below 30MHz Data

Marker | Frequency | Meter | Det | AT0079 AF| Cbl (dB) | Dist. Corr. | Corrected | FCC 15.209 (FCC 15.209|Worst- | Azimuth |Antenna
(MHz) Reading (dB/m) Factor (dB)| Reading QP/AV PK Limit | Case (Degs) Face
(dBuv) dB(uv/m) Limit (dBuVv/m) [Margin
(dBuVv/m) (dB)
5 .03697 53.17 Pk 12.6 1 -80 -14.13 36.25 56.25 -50.38 0-360 Off
9 .03697 70.91 Pk 12.6 1 -80 3.61 36.25 56.25 -32.64 | 0-360 Flat
1 .03701 64.04 Pk 12.6 1 -80 -3.26 36.24 56.24 -39.5 0-360 On
6 .07404 39.47 Pk 11.2 1 -80 -29.23 30.22 50.22 -59.45 0-360 Off
10 .07404 38.72 Pk 11.2 1 -80 -29.98 30.22 50.24 -60.2 0-360 Flat
2 .07411 41.21 Pk 11.2 1 -80 -27.49 30.21 50.21 -57.7 0-360 On
7 .33046 40.98 Pk 11 1 -80 -27.92 17.22 47.22 -45.14 | 0-360 Off
11 49843 36.11 Pk 11 1 -40 7.21 33.65 - -26.44 | 0-360 Flat
8 .54586 36.33 Pk 11 1 -40 7.43 32.86 - -25.43 0-360 Off
3 57748 35.56 Pk 11 1 -40 6.66 32.37 - -25.71 0-360 On
12 .65864 34.9 Pk 11 1 -40 6 31.23 - -25.23 0-360 Flat
4 .92003 31.9 Pk 11 1 -40 3 28.33 - -25.33 0-360 On
Pk - Peak detector
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

9.3. WORST CASE BELOW 1 GHZ

giTest Facility: UL Morrisville 2028 Jon 2 22:33:11
Radioted Emissions - 3 Meters
= Project Number: 13158878
8 Client: Broun
Test Locotion: S-SAC
Mode: 1Tx, 2.4, Worst-Cose
75 Tested by: 11993
6|:
5’:
/_\E ’7
3 45
5 4 QPR LT CAB Ui
is}
el
- 3
3’: W '4
s byl oo, .
Sl M‘MMM”MF
=
3@ 188 1808
Frequency (MHz)
Ronge (D) B/ Ref/Attn Dei/Avg Tps Sueep Pte 5ups/Mode Lobel Range (D) RBU/BH Ref/Attn  Det/fvg Tpe Susep Pte Fups/iode Lobel
1:36-268 120k(-6B)/ 10 97/18  FEAK/LogPar-Video Insec(Aute) 4008 HAXH Horizontal 3:200-1008 120k(-6B)/ 14 97/18 PEAK/LocPur-Video Jmsec(futo) BEOD  HAXH Hor zontal

FCC Part 15C 3@-10@@MHz with RBs for DTS .TST

Rev 3.5 12 Jun 2619

HORIZONTAL

~Test Focility: UL Morrisville

9

2028 Jon 2

22:33:11

Project Number: 13158870

Radioted Emissions - 3 Meters

85 Client: Broun
Test Location: S-SAC
Mode: 1Tx, 2.4, Worst-Case
75 Tested by: 11393
E)I:
5’:

FE\ ’7
3 45
5 4 QPR LI T8 TR U/ i)
is}
° g

35 &} o)

5 i 1P, N
ey Ly
| e 7
25 g W ot} L
"y § R
oy .\ M’ w wv‘ ]
Wt Y,
5 Vg A‘M W
1 i
Vifliw
=
38 186 1000
Frequency (MHz)
Range Q23 REW/ B0 Ref/Attn  Det/Avg Type Suesp Pts  #5ups/fode  Label Renge (M) FEW/UBU Ref/Attn  Det/fug Tupe Suesp Pts  Fawps/liods  Lobel
2:30-2m 120k(-6B)/ 1N TT/18  PEAK/LogPir-Video  Tnseo(A 00 eH Vertical | 4:236- 1008 K6/ 97/10  PEAK/ocPur-Video msectPutc) BB MY ertical

FCC Part 15C 3@-10@@MHz with RBs for DTS .TST

Rev 3.5 12 Jun 2619

VERTICAL
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

Below 1GHz DATA

Marker | Frequency Meter Det | AT0074 AF Cbl/Amp | Corrected | QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 * **119.7407| 30.29 Pk 19.9 -30.9 19.29 43.52 -24.23 0-360 399 H
5 * ** 37.7795 39.26 Pk 21.6 -31.7 29.16 40 -10.84 0-360 102 Vv
7 * *%149.9023| 37.82 Pk 18.6 -30.6 25.82 43.52 -17.7 0-360 102 Vv
2 * **333.3173 42.4 Pk 20 -29.5 32.9 46.02 -13.12 0-360 102 H
3 ** 881.9886 35.03 Pk 28.2 -27.2 36.03 46.02 -9.99 0-360 102 H
4 * ¥%¥991.4029| 29.26 Pk 29.3 -25.9 32.66 53.97 -21.31 0-360 102 H
8 * **323.416 40.14 Pk 20 -29.4 30.74 46.02 -15.28 0-360 199 Vv
9 **770.4742 37.21 Pk 27.1 -28.2 36.11 46.02 -9.91 0-360 102 Vv
6 44.4537 48.94 Pk 16.7 -31.6 34.04 40 -5.96 0-360 102 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
Page 86 of 92
UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL:(919)-549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC
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DATE: 3/20/2020

9.4. WORST CASE 18-26 GHZ

HKTest facility: UL Morrisville 2828 Jan 3 17:43:38
Rodiotsd Emissions 3-Meters
= Project Number: 13153070
18 Cliert: Broun
Test Location: S-SAC
Mode: 1Tx, 2 4, Worst-Cose
g5 Tested hy: 17693
8’:
751 2eak Linit (dBul/m)
e
3 5
= 6
[aa}
Z
sl dverage Lon b (dBul/m)
45
35U
2’:
18 z€.5
Frequency (GHz)
Range (6F) REU/B Ref/ttn  Dst/Avg Type Sueep Fis  Foups/ode Lobel Farge () RBUVEW Ref/ttn  Dot/fvg Tupe Suees Pto faups/lodk _abel
11 8265 MBS FEFK/Pur Avg(BHS)  T6nsectAuto) 18k HH Herizontal
FCC RSE '8 to_26-56tz_DTS.TST Jev 9.5 12 Jun 2319
HKTest facility: UL Morrisville 2828 Jan 3 17:43:38
Rodiotsd Emissions 3-Meters
= Project Number: 13153070
18 Cliert: Broun
Test Location: S-SAC
Mode: 1Tx, 2 4, Worst-Cose
95 Tested by: 1°C
8’:
751 2eak Linit (dBul/m)
e
3 5
= 6
[aa}
Z
sl dverage Lon b (dBul/m)
45
35 bl
2’:
18 z€.5
Frequency (GHz)
Range 6H) R/ Ref/ftin  Dst/Avg Type Sieep Fio Fowps/ode Lobel Farge () REUVEW Ref/ttn Dot/fvg Tupe Se Pto Faups/lodk  _abel
Z16-26.5 M-6E)/3 9972 PERK/Pur AvguRMS!  IGmses(uco; I8k HAdH Jerticol

FCC RSE '8 to 26-5Gkz DTS.TET

Fev 9.5 12 Jun 2419

VERTICAL
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REPORT NO: R13158070-E4 DATE: 3/20/2020
FCC ID: 2AG9A51910

18 — 26GHz DATA

Marker| Frequency Meter | Det |AT0076 AF| Amp/Cbl |Corrected| Average |Margin | Peak Limit | Margin |Azimuth | Height | Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) | (dBuv/m) | (dB) | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m)

1 * **20.36502 | 39.77 Pk 33.1 -34.5 38.37 54 -15.63 74 -35.63 | 0-360 298 H

2 * **22.55342 | 39.76 Pk 335 -34.4 38.86 54 -15.14 74 -35.14 | 0-360 198 H

3 * *% 2379684 | 39.65 Pk 34 -33.6 40.05 54 -13.95 74 -33.95 | 0-360 198 H

4 * *%20.34235| 39.71 Pk 33.1 -34.5 38.31 54 -15.69 74 -35.69 | 0-360 252 Vv

5 * *%22.77679 | 39.83 Pk 33.6 -34.1 39.33 54 -14.67 74 -34.67 | 0-360 152 Vv

6 * **23.88043 | 38.99 Pk 34.1 -33.6 39.49 54 -14.51 74 -34.51 | 0-360 298 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Fregquency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 Gl S0

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

10.1.1.

AC Power Line Norm

LINE 1 RESULTS

1BBTest Focility: UL-Morrisville 6 Jon 2828 18:82:18
Conducted RFI Uo\tage
>roject Number: 13158278
98 S1Temt: Broum GHBH CPSG)
Test Location: CONDI
Mode: Worst Cose 2.4GHz
80 Tested by: 46726 / 46722
78
—
5 60 0P U TR TE B
2 —
- b AJZL\ N Ayerage Limit (dEOUI
=2 M e = g 131
% an V\WW A‘ﬁ/ \WWAm\ ?a\v‘ o HMLWMM ......
2 U .
SBM @ ng\ S e AL Lty 1 41{
S Ve i
. Mwww " W
10 ~
15 1 18 38
Fr‘equemcg (MHZ)
Rangs (MHz) REW/VBY Ref/%tn  Det/fvg Mode Suesp Pis  #Swps/fods  Label Range (Hz) RBU/VBUY Ref/fttn  Dat/fAvg Mode Sueep Ptz $oups/Moce  Label
11 15-38 Sk (~fc) /- gz/18 Ple/fv 15/ 3tz 9951 1/URTT Line-L1
LC B.15-38MHz_Class-B & 15.287 Step Rewr . TST Rev 9 5 208 Aug 201F
Range 1: Line-L1 .15 - 30MHz
Marker | Frequency | Meter Det | LISN VCF(dB) | Cbl/Limiter | Corrected QP Limit Margin | Average Limit | Margin
(MHz) Reading (dB) Reading (dBuVv) (dB) (dBuVv) (dB)
(dBuV) dBuV
1 .189 39.04 Pk 2 10 49.24 64.08 -14.84 - -
2 .186 22.71 Av 2 10 3291 - - 54.21 -21.3
3 .501 37.13 Pk 1 10 47.23 56 -8.77 - -
4 498 21.5 Av 1 10 31.6 - - 46.03 -14.43
5 .651 33.25 Pk 1 10 43.35 56 -12.65 - -
6 .645 16.32 Av 1 10 26.42 - - 46 -19.58
7 .858 34.09 Pk 0 10 44.09 56 -11.91 - -
8 .858 17.43 Av 0 10 27.43 - - 46 -18.57
9 972 33.02 Pk 0 10 43.02 56 -12.98 - -
10 .966 17.19 Av 0 10 27.19 - - 46 -18.81
11 13.56 3291 Pk 1 10.4 43.41 60 -16.59 - -
12 13.56 20.31 Av 1 10.4 30.81 - - 50 -19.19
13 12.543 33.27 Pk 1 10.4 43.77 60 -16.23 - -
14 12.618 18.85 Av 1 10.4 29.35 - - 50 -20.65
Pk - Peak Detector
Av - Average Detector
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 3/20/2020

LINE 2 RESULTS

1@BTest Facility: UL-Morrisville 6 Jan 26828 18:82:18
Conducted RFI Uoltoge
3roject Number: 13158070
98 S1Temt: Broum GHEH CRSG)
Test Location: CONDI
Yode: Worst Case 2.406Hz
ap Tested by: 46726 / 46722
78
—
el NI R V)]
P T
3 58115 i Hverage Limit (dEGUI
3 ° 23
2 18 2127 PN
o 49 C 0,0 Q
A
30
=l y K/'/w N"J‘W o o
RS N
9 \L
o
15 1 19 38
Fr‘ﬁquﬁmcg (MHZ)
Range (MHz) RBL/VBY Ref/%in  Det/Rvg Mode Swesp Pie  #5ups/fode  Label Range (Hz) RBU/VBU Ref/Attn  Dat/Avg Mode Sueep Ptz $5ups/Moce  Lobel
LC_B.15-38MHz_Class-B_3_15.287_Step_Revr.TST Rev 95 28 Aug 2015
Range 2: Line-L2 .15 - 30MHz
Marker | Frequency | Meter Det | LISN VCF(dB) | Cbl/Limiter | Corrected QP Limit Margin | Average Limit | Margin
(MHz) Reading (dB) Reading (dBuVv) (dB) (dBuVv) (dB)
(dBuV) dBuV
15 .159 37.09 Pk 2 10 47.29 65.52 -18.23 - -
16 .168 16.21 Av 2 10 26.41 - - 55.06 -28.65
17 .51 36.81 Pk 0 10 46.81 56 -9.19 - -
18 .51 23.06 Av 0 10 33.06 - - 46 -12.94
19 .999 31.55 Pk 0 10 41.55 56 -14.45 - -
20 1.0095 13.7 Av 0 10 23.7 - - 46 -22.3
21 1.341 30.81 Pk 0 10.1 40.91 56 -15.09 - -
22 1.359 15.44 Av 0 10.1 25.54 - - 46 -20.46
23 12.201 32.45 Pk 1 10.4 42.95 60 -17.05 - -
24 12.258 16.73 Av 1 10.4 27.23 - - 50 -22.77
25 13.56 30.61 Pk 1 10.4 41.11 60 -18.89 - -
26 13.56 16.83 Av 1 10.4 27.33 - - 50 -22.67
27 1.497 30.92 Pk 0 10.1 41.02 56 -14.98 - -
28 1.476 14.33 Av 0 10.1 24.43 - - 46 -21.57

Pk - Peak Detector

Av - Average Detector
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11. SETUP PHOTOS

Please refer to R13158070-EP2 for setup diagrams

END OF TEST REPORT
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