CERTIFICATION TEST REPORT

Report Number: R13158070-E4

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

Germany
Model : 3783
FCCID : 2AG9A51910
EUT Description : Wireless Toothbrush Charging Base
Test Standard(s) : FCC 47 CFR PART 15 SUBPART C

Date Of Issue:
2020-03-31

Prepared by:
UL LLC
12 Laboratory Dr.
Research Triangle Park, NC 27709 U.S.A.
TEL: (919) 549-1400

TESTING m \\\\\
NVLAP Lab code: 200246-0



REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

REPORT REVISION HISTORY

Issue
Rev. Date Revisions

1 2020-03-20 Initial Issue
2 2020-03-31

Revised By

Cristian Melara

Revised 8PSK maximum output power in Section 5.2. Brian T. Kiewra

Page 2 of 69
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 DATE: 2020-03-31
FCC ID: 2AG9A51910

TABLE OF CONTENTS
REPORT REVISION HISTORY ...ttt iirrricecss e e e s s smms s s s e s s e smmmss s s s e s e s nmmnssssssssennsnnnnses 2
TABLE OF CONTENTS ...ttt irr st s s s s e s e e mmm s s s s s e e e s s mmmsss e s s s e e e s nmmaasss s e e e e nnnmnssssnnnns 3
1. ATTESTATION OF TEST RESULTS ........oo it rsremmss s s e e s s nmmmnn e e e 5
2. TEST METHODOLOGY .....coiiiiiiiiiiiiiiiieessess s e s s e rnmsssss s s s e s s s nmmsssss s s e s s s nmnsssssssssrnssnnnsssnnnnns 6
3. FACILITIES AND ACCREDITATION ......ooiiiiicciiiieirrrrceses s e s s s semas s s e e s s s nmms s s s s s s e e e snnnnns 6
4. CALIBRATION AND UNCERTAINTY ...oiiiiiiiiiiiirmmeecss s es e s remssss s e e e s s s nms s s s s e e s s mmmmnnsas 7
4.1. MEASURING INSTRUMENT CALIBRATION ......ccoommeeeeeeieeeeeeeeeeeeeeteaeee e 7
4.2, SAMPLE CALCULATION ...ttt e e e e e e e 7
4.3, MEASUREMENT UNCERTAINTY ...ttt e e 7
5. EQUIPMENT UNDER TEST ... oo iiiiiiiiiiiiiccss s e s r e s s s s s e e s s e nm s s s s s s e s s nmmmnn s s s e e e s e nmnnnn 8
5.1, EUT DESCRIPTION ...ttt ettt e e e e eataa e e e e aaeeeaaaas 8
5.2, MAXIMUM OQUTPUT POWER. ...ttt ta e aaaeaiaa 8
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ...ttt 8
5.4, SOFTWARE AND FIRMWARE ..........ccooeeeeeeee ettt e aaeeeian 8
5.5. WORST-CASE CONFIGURATION AND MODE ..........ccouuoeeeeieeeiieeeeiee e 9
5.6. DESCRIPTION OF TEST SETUP. ...ttt ettt et a e 10
6. TEST AND MEASUREMENT EQUIPMENT ... srrcens s s e e e emm e 1
7. MEASUREMENT METHODS ......cooiiiiiiticceccss s s e s s s rme s s s s e s e e mmn s s s e e e e e nmmn s a e e e e e e nnmnnn 14
8. ANTENNA PORT TEST RESULTS. ... .ot iirirrcecss s s r e s s s s e e s s s e s s e e e s nm e 15
8.1, ON TIME AND DUTY CYCLE ... ettt a e 15
8.2. 20dB AND 99% BANDWIDTH ...ttt 16
8.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION .......coovviieeiieeeiiieeiie. 16
8.2.1. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION............cceevrrnnnnnn. 17
8.3. HOPPING FREQUENCY SEPARATION ...ttt 18
8.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ..., 19
8.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION...........cceeevrrnnnnen. 20
8.4. NUMBER OF HOPPING CHANNELS.........oooeeeeeeeeeeeeeeeeeeeeeeeettee et 21
8.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ..o, 22
8.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION..........cccevvirrinnnnnn. 24
8.5. AVERAGE TIME OF OCCUPANCY. ...ttt 26
8.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION .......cooovviiieeeeeeeeeeine, 26
8.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION..........ccccevvvrrnnnnn. 28
8.6.  QUTPUT POWER. ...ttt ettt ettt e e e e e e ataaeeeaaeeeans 30
Page 3 of 69

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 DATE: 2020-03-31
FCC ID: 2AG9A51910

8.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ..o, 30
8.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION......ccovveiiiieiieenn. 31
8.6.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION ......ccovveuvein. 31
8.7.  AVERAGE POWENR. ... e ettt eeaeenn 32
8.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ...c.oooiiiiieiiieeieen 32
8.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION......ccovveieiieiieenn. 33
8.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION ......cccvvenveenn. 33
8.8. CONDUCTED SPURIOUS EMISSIONS ... 34
8.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ..o 35
8.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION......ccovveieiieieenn. 37
9. RADIATED TEST RESULT S ... .ottt iiiirereereesrensresssesssesssasssasssasssnsssnsssnsssnsssnssenssenssanssnns 39
9.1,  TRANSMITTER ABOVE 1 GHZ ... 41
9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ..o, 41
9.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION......ccovveieiieieen. 51
9.2, WORST CASE BELOW B0MHZ ... 61
9.3, WORST CASE BELOW 1 GHZ.........eeeeeeeeeeeee e 62
9.4, WORST CASE 18-26 GHLZ ... 64
10. AC POWER LINE CONDUCTED EMISSIONS ......oociimieeireereerennrenreassessmssmsssnsssnsnsnes 66
10.1.1. AC POWET LINE NOIM ... e 67
1. SETUP PHOTOS ....ciiieiiiiii e rea e ressresssasssasssasssassenssenssenssensrenssenssenssnnssnsssnnssnnssnnssnnns 69
Page 4 of 69

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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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: 2020-01-03 to 2020-02-28

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:

% Coudms dn b
Brian Kiewra Cristian Melara
Project Engineer Engineer
Consumer Technology Division Consumer Technology Division
UL LLC ULLLC
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

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 v05r02.

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 A RTP

|Z| North Chamber

Chamber C RTP

|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: 2020-03-31
FCC ID: 2AG9A51910

4. CALIBRATION AND UNCERTAINTY

41. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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)
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%.
Page 7 of 69
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 DATE: 2020-03-31

FCC ID: 2AG9A51910

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 BT function of the device.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 GFSK 7.00 5.01
2402 - 2480 DQPSK 7.00 5.01
2402 - 2480 8PSK 7.48 5.60

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to showing compliance.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of 2.12 dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was Type 3782 firmware version:V12, Type 3783
firmware version: V20.
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

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 packet size tested per mode:
GFSK mode: DH3

DQPSK mode: 2-DH3
8PSK mode: 3-DH3
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REPORT NO: R13158070-E4 DATE: 2020-03-31
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
/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
FCC ID: 2AG9A51910

DATE: 2020-03-31

6. 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)

Equipment 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
Rohde &
1200077 Bluetooth Tester Schwarz CBT NA NA
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

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

Equipment 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
18-40 GHz
Horn Antenna, 18-
AT0076 26.5GHz ARA MWH-1826/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
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
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

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

Equipment ID Description Manufacturer Model Number Last Cal. Next Cal.
CBL087 Coax cable, RG223, N- | pociornack | PE3W06143-240 | 2019-05-29 | 2020-05-29
male to BNC-male, 20-ft.
ANSI C63.4 1m Per Annex B of
CDECABLEO001 extension cable. UL ANS| 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-
LISNOO3 conductor, 25A Com. 01-550V 2019-08-19 | 2020-08-19
75141 EMI Test Receiver 9kHz- Rohde &
(PRE0101521) 7GHz Schwarz ESCI7 2019-08-20 | 2020-08-20
TLOO1 Tra”S'e”;'él'\TF'fZer’ 0.009-/  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
Equipment 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
Peak and Avg Power .

PWS002 Keysight na. na.
(PRE0137348) Sensaré,gggl\éle to Technologies N1921A 2019-08-23 | 2020-08-23
PWMO002 Keysight na_ na_
(PRE0137344) RF Power Meter Technologies N1911A 2019-08-23 | 2020-08-23
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
1200077 Bluetooth Tester Rohde & Schwarz CBT NA NA
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

7. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

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

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Out-of-Band Emissions in non-restricted band: ANSI C63.10-2013 Section 7.8.6, 7.8.8. & 6.10.4

QOut-of-band emissions in restricted bands: ANSI C63.10-2013 Section 6.3-6.6 & 6.10.5

AC Line Conducted Emissions: ANSI C63.10-2013 Section 6.2

Page 14 of 69

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: 2AG9A5191

0

DATE: 2020-03-31

8. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |DutyCycle| Duty Duty Cycle 1/T
B X Cycle | Correction Factor|Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
Bluetooth GFSK 1.626 2.499 0.651 65.1% 1.87 0.615
Bluetooth 8PSK 1.631 2.498 0.653| 65.3% 1.85 0.613
DUTY CYCLE PLOTS
A —— sy i Agilent 18143114 Feb 26, 2020 L Measure

[ sensean] ALGN AUTO |
[ Trig Delay-200.0 s #Avg Type: RMS
NG Fast ~»—  Trig: Video

TRACE[1 5 3+ 5 6
TYPE| Wi
o

AP2020.1.18,84445/40862,

a Mkr3 2,498 ms

IFGain:Low #Atten: 6 dB Ret 28 dBm #fitten 39 dB -0.266 dB Meas Off|
#Peak
10 dBidiv__Ref -14.00 dBm Log
Log ———— 18 | =r 3
% ‘ 4B/ hi H ¢ Channel Power
“l 0 (3
o Occupied BW
4
810
ACP
4‘? #PAvg
Center 2.480000000 GHz Span 0 Hz Center 2.441 080 GHz Span @ Hz | w0t Carrier
Res BW 8 MHz #VBW 50 MHz Sweep 5.600 ms (4001 pts) Res BH 8 MHz #YBH 58 MHz  Sweep 5.067 ms (1081 pts) Power
oD: v oo o v Marker  Trace Type o s Anplitude
TN foezue T 42728m 1R <5 Tine 324.3 ps -5.52 dBn
TREE R §on L s | pover stat
s 3 [<H) Tine 2498 me -8.27 dB
7
S More|
10 1 of 2]
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

8.2. 20 dB AND 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

8.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.934 0.8896
Mid 2441 0.951 0.8983
High 2480 0.939 0.9005
# Agilent 12:29:16 Jan 6, 2020 L Measure ¢ Agilent 12:40:32  Jan 6, 2020 L Measure
| |
Ch Freq 2.482 GHz Trig Free Meas Off| Ch Freq 2.441 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
Channel Power| Channel Pover
AP2@19.11.13,48882, AP2B19.11.13,40882,
Ref 28 dBm #Htten 30 dB Ref 26 dBm #Atten 30 dB
#Peak I I ] ] Occupied BH #Peak ] I Occupied BH
Log I ! P ] Log ] Y Y I
10 & N 10 o L4
dB/ # + B/ A ¥
Offst L — ACP| | loffst Lo | - ACP
11.4 1 ! 11.4 T
dB | | ——— dB } —
i i Multi Carrier, ‘ Multi Carrier
Center 2482 090 GHz Span 2 MHz Power Center 2.441 008 BHz Span 2 MHz Power
#Res BH 38 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts) b S #Res BH 38 kHz #YBH 91 kHz #Sweep 100 ms (1891 pts) ’ s
ower Stat ower Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
889.6410 kHz B -20.00 &6 898.3502 kHz x d5 2000 &8
Transmit Freq Error  -4.373 kHz PO{S Transmit Freq Error  -2.298 kHz 1M0frg
% B Bandwidth 934.139 kHz v % dB Banduidth 951.283 kHz v
| |
3% Agilent 12:57:18 Jan 6, 2028 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I
Channel Power
AP2919.11.13,40882,
Ref 28 dBm #Atten 30 dB
#Peak I I I Occupied BW
Log M= | I
o/ A i
Offst fan, ACP
11.4 I
dB I —
] Hulti Carrier
Center 2.430 808 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts) P S
ower Stat
Occupied Bandwidth Occ BH Z Pur  99.00 % CCDF
9P0.5398 kHz xdB 2000 o
Transmit Freq Error -3.985 kHz Pofrg
% dB Bandwidth 939,488 kHz o
|
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

8.2.1. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

HIGH CHANNEL

Page 17 of 69

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

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.259 1.158
Mid 2441 1.231 1.1681
High 2480 1.1652 1.241
= Agilent 18:37:46 Feb 26, 2020 L Measure 3% Agilent 13:48:06 Feb 26, 2820 L Measure
| J |
Ch Freq 2.482 GHz Trig Free Meas Off| Ch Freq 2.48 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
| Channel Power Channel Power!|
AP20620.1.10,84445/48882, AP2620.1.18,84445/40882,
Ref 20 dBm #Atten 30 dB Ref 28 dBm #Atten 30 dB
#Peak ] } Occupied BH #Peak I l Occupied BH
Log } Log I
18 18
dB/ 2 < dB/ 2 <
Offst ACP Offst ACP
13.1 I 13.1 v
4B | [ ! 4B ¥ ! i
] ] } Multi Carrier, ] } } ] Multi Carrier,
Center 2.402 000 GHz Span 5 MHz Power Center 2.430 308 GHz Span 5 MHz Power
#Res BH 38 kHz #BH 91 kHz #3weep 100 ms (1901 pts) #Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF Occupied Bandwidth Occ BH % Pur  $9.00 % CCDF,
1.1580 MHz x dB -20.00 dB 1.1681 MHz ®x dB -20.00 dB
Transmit Freq Error  -4.394 kHz 1'10{2 Transmit Freq Error  -5.339 kHz 1”"{3
® B Banduidth 1.259 MHz ° % dB Bandwidth 1.231 MHz 0
| |
3% Agilent 18:44:21 Feb 26, 2020 L Measure
| ]
Ch Freq 2.441 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I
| Channel Power
AP2620.1.19,64445,/40882,
Ref 20 dBm #Atten 30 dB
#Peak I ] Occupied BH
Log l |
18
B/ 2 <
Offst — AcP
13.1 I
dB s ! A
] } ] Multi Carrier,
Center 2441 000 GHz Span 5 MHz Power
#Res BH 30 kHz #WBH 91 kHz #Sweep 100 ms (1601 ps)
Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF
1.1852 MHz ®x dB -20.60 dB
Transmit Freq Error  -7.295 kHz 1'10{2
% dB Banduidth 1.241 MHz 0




REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

8.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 30% of the
channel spacing (approx. 300kHz) and the VBW is set to VBW >= RBW. The sweep time is
coupled.

RESULTS
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

8.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

- Agilent 87:50:45 Jan 7, 2820 L | Measure |
AFPzE19.11.13,48882, a Mirl 1.0608 MHz
Ref 26 dBEm #Atten 38 dB A.aE dB Meas Off
#Peak
Log ik ]
1@ o &
A8/ Channel Power
Offst
11.4
dB Occupied BH
ACP
#PAvg
M1 32 Multi Carrier
33 FC Power
AR
e Power Stat
FTun CCDF
Swp
Center 2.441 508 GHz Span 5 MH= 1”‘0’{‘3
#Res BH 308 kH=z #YBH 918 kHz Sweep 1 ms (1EAL pts)
|

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

8.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

4 Agilent 19:12:19 Feb 26, 2620 L | Measure

APZBZ2A.1.10,54445 /48882, a Mkrl 1.068 MHz

Ref 268 dBm #Htten 36 dB A.42 dB Meas 0Off

#Peak

Log 1R 1

1@ &b )

ey Channel Powet

Offst

13.1

dB Occupied Bk

ACK

#PAvy

Ml 52 Multi Carrier

33 FC Power
AA

£CH: Power 5tal

FTun CCDR

Swp

Center 2.441 500 GHz Span 5 MHz 1”';’{ §

#Res BH 308 kHz #VBH 918 kHz Sweep 1 ms (1881 prs)

HOPPING FREQUENCY SEPARATION PLOT

Ch. A Ch.B | Ch.1to | Max. 20 | 2/3 Max. [ Margin
Ch. 2 dB BW (20dB BW
Sep.
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)

2441 2442 1.000 1.259 0.839 -0.161

Note: Frequency separation is greater than 2/3 of the maximum 20dB BW. Which is allowed as
the maximum output power is 7.48 dBm, which is less than 21dBm (125mW).
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

8.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (iii)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps for visibility of the
entire span. Then, smaller spans are set to more clearly identify the channels. The RBW is set
to 30% of the channel spacing (approx. 300kHz). The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels Observed
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

8.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

- Agilent 87:47:52 Jan 7, 2020 L [ Measure |
AFZ2B19.11.13,48852,
Ret 28 dBm Atten 20 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Dffst
11.4
dE Occupied BH
]
aé2.8
Im
ey ACP
ML 32 Multi Carrier
AR
lf%:;] Power Stat
CCDF
Swp
Start 2.398 @ GHz Stop 2,490 8 GHz 1"'3{‘3
#Res BH 1 MH=z #VBH 1 MH= Sweep 1 ms (1801 prs)
I
100MHz SPAN
% Agilent B7:38:02 Jan 7. 2028 L Measure
APzE19.11.13,48852,
Ref 268 dBm Atten 20 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Offst
11.4
dE Occupied BH
WPPiva ACP
ML 52 Multi Carrier
33 FCL Power
AA
,f%:r'] Power Stat
CCDF
Swp
Center 2.415 88 GHz Span 30 MHz 1”‘0’{‘3
#Res BH 300 kH=z #YBH 3008 kH=z Sweep 1 ms (18@1 pts)
I
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R13158070-E4

FCC ID: 2AG9A51910

DATE: 2020-03-31

= Agilent B7:40:07 Jan 7, 2828 L Measure
AFPz2B19.11.13,48852,
Ref 260 dBm Atten 20 4B Meas Off
#Peak
Log
1@ Channel Power
dBs
Offst
11.4
dB Occupied BH
ACP
#PRAvg
ML 52 Multi Carrier
33 FC Power
AR
ECh Power Stat
FTun CCDF
Swp
Center 2.445 66 GHz Span 30 MHz Jlore
#Res BW 300 kHz #YBH 3008 kH=z Sweep 1 ms (18B1 pts)
I I
30MHz SPAN, SEGMENT 2 OF 3
¥ Agilent B7:42:30 Jan 7, 2820 L | Measure |
AFZ2B19.11.13,48852,
Ret 28 dBm Atten 20 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Dffst
11.4
dE Occupied BH
ACP
#PAvg
M1 Sz Multi Carrier
33 FC Power
AR
f%:r'] Power Stat
CCDF
Swp
Center 2.475 88 GHz Span 38 MHz 1"'3{‘3
#Res BH 306 kHz #UBH 300 kHz Sweep 1 ms (1801 prs)
I

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

8.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

- Agilent 19:09:11 Feb 26, 2020 L |  Measure |
AP2B20.1.18,84445 748852,
Ref 20 dBm Atten 20 dB Meas Off
#FPeak
Log
1o Channel Power
dB./
Offst
131
dB Occupied BH
|
aéz@
I
Lo ACP
M1 32 Multi Carrier
83 F[: e LR Power
AA
ﬁfﬁ; Power Stat
CCDF
Swp
Start 2.390 B GHz Stop 2.498 © GHz 1”‘0’{2
#Res BW 1 MH=z #JBW 1 MH=z Sweep 1 ms (1081 prs)
I
100MHz SPAN
- Agilent 15:59:50 Feb 26, 2020 L Measure
AFZB26.1.10,84445 /40382,
Ref 20 dBm Atten 20 dB Meas Off
#FPeak
Log
1o Channel Power
dB/
Offst
131
dB Occupied BH
WPhvg ACP
M1 32 Multi Carrier
53 FC Power
AA
ﬁz:; Power Stat
CCDF
Swp
Center 2.415 06 GHz Span 30 MHz 1”‘0’{3
#Res BH 3088 kHz #YBH 388 kH=z Sweep 1 ms (1081 pts)
I
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

- Agilent 19:03:13 Feb 26, 2020 L Measure
AFZB28.1.10,84445 740552,
Ref 28 dBm Atten 2@ dB Meas Off
#Peak
Log
1@ Channel Power
dB/
OFfst
13.1
dB Occupied BH
#PhAva ACP
M1 S22 Multi Carrier
53 FC Power
AA
£
Power Stat
FT
SH;” CCDF
Center 2.445 08 GHz Span 30 MHz 1”‘0’{2
#Res BH 3860 kHz #VBH 308 kH=z Sweep 1 ms (10681 pts)
|
30MHz SPAN, SEGMENT 2 OF 3
# Agilent 19:06:20 Feb 26, 2020 L | Measure |
APzB20.1.18,84445 /40882,
Fef 20 dBm Atten 20 dE Meas Off
#Peak
Log
10 Channel Power
dB/
0ffst
13.1
dB Occupied BH
ACP
#PAvg
M1 32 Multi Carrier
33 FC - Power
AA
ﬁtﬁ] Power Stat
CCDF
Swp
Center 2.475 08 GHz Span 30 MHz 1”‘0’{ S
#Res BH 300 kHz #VBH 308 kHz Sweep 1 ms (1801 pts)

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

8.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (iii)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS

8.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of :

Pulse Pulses in Average Time Limit Margin

DH Packet | Width of Occupancy 9

3.16 (sec) (sec)

(msec) (sec)
seconds
GFSK Normal Mode

DH1 0.37 9 0.0333 0.4 -0.3667
DH3 1.626 20 0.3252 04 -0.0748
DH5 2.876 8 0.2301 0.4 -0.1699
Pulse N;J;er;f Average Time| . | Margin

DH Packet | Width of Occupancy 9

0.8 (sec) (sec)

(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.37 2.25 0.00833 0.4 -0.3917
DH3 1.626 5 0.08130 04 -0.3187
DH5 2.876 2 0.05752 0.4 -0.3425
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REPORT NO: R13158070-E4

FCC ID: 2AG9A51910

DATE: 2020-03-31

X Agilent 88:08:21 Jan 7, 2020 L Measure 3o Agilent B8:22:43 Jan 7, 2620 L Measure
AP2@19.11.13,48382, a Mkrl  378.4 ps AP2019.11.13,40882, a Mkrl  1.628 mg
Ref 28 dBm #Atten 30 dB -0.84 dB Meas Off| Ref 26 dBm #ftten 30 dB -0.28 dB Meas Off
#Peak #Peak
Log Lag
1o Channel Power| 10 Channel Power
dB/ dB/ )
1R 6 g 1
Occupied BH Occupied BH
WPrivg ACP “Fhiv ACP
WL 52 Multi Carrier| 152 Multi Carrier
$3 v Power| $3 48 Power|
AR AA
ﬁ:)n \ Powerc%tna; f%)ﬂ [ Powercsctna;
Center 2441 803 GHz Span 8 Az horel | [center 2.427 008 oz Span @ iz Jtore
Res BH 1 MHz #YBH 1 MHz Sweep 453.3 ps (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (1801 pts)
| |
# Agilent 08:25:14 Jan 7, 2020 L Measure ¥ Agilent 93:16:29 Jan 7, 2020 L Measure
AP2@19.11.13,48382, a Mkrl  2.876 ms APzBH19.11.13,40882,
Ref 28 dBm #Htten 30 dB -0.39 dB Meas Off| Ref 26 dBm #Atten 30 dB Meas Off
#Peak #Peak
Log Log
L Channel Power| 1a I Channel Power
dB/ | dB/
N > Offst
i 11.4
Occupied BW dB Occupied BH
o}
35
dBm
ACP — ACP
#PAvg #PHvgy
HL 52 Multi Carrier vl 52 Multi Carrier,
53 v Power| S3FS Power|
AR AA
g%)n S Powerc%tna; ﬁ[])n PowerCSCtDaFt
Center 2441 G0 GHz Span © Az 1”‘0’{3 Center 2.041 06D GHz Span @ Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 4 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |
# Agilent 08:23:06 Jan 7, 2020 L Measure ¢ Agilent 88:26:19 Jan 7, 2029 L Measure
AP2@19.11.13,48382, APzBH19.11.13,40882,
Ref 28 dBm #Htten 30 dB Meas Off| Ref 26 dBm #Atten 30 dB Meas Off
#Peak #Peak
Log Log
1o Channel P 10 Channel P
ey annel Power ey annel Power
Offst Offst
11.4 11.4 iR
dB Occupied BW dB Occupied BH
ol Oi | 1 ]
36 36
dBm dBm
WPiivg ACP “Ffive ACP
V1 s Multi Carrier VL 52 Multi Carrier,
53 F Power| S3FS Power|
AR AA
g%)n Powerc%tna; ﬁ[])n PowercSctDaFt
Center 2.441 G0 GHz Span © Az 1”‘0’{3 Center 2.041 06D GHz Span @ Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH5
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

8.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulsesin | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode

3DH1 0.3768 16 0.060288 0.4 -0.33971

3DH3 1.622 17 0.27574 0.4 -0.12426

3DHS5 2.88 7 0.2016 0.4 -0.1984

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel

selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

# Agilent 09:15:26 Jan 7, 2628 L Measure % Agilent 19:15:23 Feb 26, 2626 L Measure
AP2@19.11.13,48382, a Mkrl  376.8 ps AP2020.1.16,84445/48852, a Mkrl 1622 ms
Ref 28 dBm #Atten 30 dB -2.59 dB Meas Off| Ref 28 dBm #Atten 30 dB -2.54 dB Meas Off
#Peak #Peak
Log Log
18 16
& | Channel Power| dB/ Channel Power|
ES ; 3 5
T Occupied BH Occupied BH
ACP ACP
$PAvg #PAvg
WL 52 Multi Carrier| HL 52 Multi Carrier|
$3 v Power| 53V Power|
AR AA
ﬁ?ﬂ Power Stat E%)ﬂ Wl Power Stat
CCDF CCDF
Conter 2441 89 GHz Span B iz horel | |center 2421 0 oz Span @ Hz fore
Res BH 1 MHz #YBH 1 MHz Sweep 400 ps (1001 pts) Res BH 1 MHz #YBH 1 MHz Sweep 2 ms (1881 pts)
| |
X Agilent 89:23:21 Jan 7, 2028 L Measure 3o Agilent B:16:00 Jan 7, 2620 L Measure
AP2819.11.13,48852, aMkrl  2.88 ms AP2819.11.13,40882,
Ref 28 dBm #Atten 30 dB -2.66 dB Meas Off| Ret 26 dBm #ftten 30 dB Meas Off
#Peak #Peak
Log Lag
18 18
4B/ Channel Power| B/ Channel Power
s T 0ffst
r+d 11.4
Occupied BH dB Occupied BH
ul}
35
ace| | [ [ ACP
#PAvg #PAvy
WL 52 Multi Carrier| vl sz Multi Carrier
$3 v Power| 33 Fs Power|
AR AA
ﬁ:)n A Power Stat f%)ﬂ Power Stat
CCDF CCDF]
Center 2441 803 GHz Span 8 Az horel | [center 2.427 008 oz Span @ iz Jtore
Res BH 1 MHz #YBH 1 MHz Sweep 4 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 pts)
| |
X Agilent 19:16:83 Feb 26, 2020 L Measure 5 Agilent B9:24:00 Jan 7, 2020 L Measure
AP2020.1.18,34445/48882, AP2019.11.13,40882,
Ref 28 dBm #Atten 30 dB Meas Off| Ret 26 dBm #ftten 30 dB Meas Off
#Peak #Peak
Lag | Lag
ég/ I | Channel Power ég/ Channel Power
Offst Offst
131 11.4
dB Occupied BH dB Occupied BH
i} | | ul}
4.3 35
dBm LI W D - Il ACP B ACP
#PAvg #PAvy
y1 sz Multi Carrier, vl sz Multi Carrier
93 FS Power, 53 FS Power,
AR AA
ﬁfu)n Power Stat f%)ﬂ Power Stat
CCDF] CCDF]
Center 2.441 008 GHz Span 0 Kz Jlorel | |cencer 237 aow oz S 01z Jtore
Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1061 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 pts)
| |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH5
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

8.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 125 mW.

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.

The cable assembly insertion loss of 11.41 dB (including 10.61 dB pad and 0.8 dB cable) was
entered as an offset for 2020-01-03 testing and 13.1 dB (including 10.61dB pad,1.33dB cable,
and 1.16dB coupler) for 2020-02-26 testing in the power meter to allow for a peak reading of
power.

RESULTS

8.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 40882
Date: 2020-01-03
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 5.89 30 -24.11
Middle 2441 6.43 30 -23.57
High 2480 7 30 -23
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

8.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 40882
Date: 2020-02-26
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 6.4 21 -14.6
Middle 2441 6.78 21 -14.22
High 2480 7.48 21 -13.52

8.6.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 40882
Date: 2020-01-03
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 5.85 30 -24.15
Middle 2441 6.41 30 -23.59
High 2480 7 30 -23

UL LLC
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

8.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.

The cable assembly insertion loss of 11.41 dB (including 10.61 dB pad and 0.8 dB cable) was
entered as an offset for 2020-01-03 testing and 13.1 dB (including 10.61dB pad,1.33dB cable,
and 1.16dB coupler) for 2020-02-26 testing in the power meter to allow for a gated average

reading of power.

RESULTS

8.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 40882
Date 2020-01-03
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.69
Middle 2441 6.25
High 2480 6.83
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REPORT NO: R13158070-E4

FCC ID: 2AG9A51910

DATE: 2020-03-31

8.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 40882
Date 2020-02-26
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 3.27
Middle 2441 3.78
High 2480 3.64

8.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 40882
Date 2020-01-03
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 3.09
Middle 2441 3.64
High 2480 4.24
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

8.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer.The resolution bandwidth is set to
100 kHz.The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

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

DATE: 2020-03-31

8.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

Agilent 12:38:12 Jan 6, 2020 L Measure 4 Agilent 12:31:48  Jan 6, 2820 L Measure
AP2019.11.13,40882, Mkrl 2.401 838 GHZ] AP2619.11.13,40882, Mkrd4 25.157 BHz
Ref 20 dBm #Atten 30 dB 5.92 dBm Meas Off Ref 30 dBm #Atten 40 dB -27.443 dBm Meas Off
#Peak 1 #Peak [
Log T Log T
19 Channel Power| 10 : Channel Power
dB/ dB/
Offst Offst
11.4 11.4 ;
dB Occupied BW dB o I Occupied BH
ol Z 1] T VY
-14.1 —14.1 ot
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.466 800 GHz Span 15 MHz . . Start 30 MHz Stop 26.600 GHz . .
#Res BH 100 kHz WUBH 300 kHz  Swesp 1467 ms (1001 prs) || VIO ng:}:ﬁ #Res BH 100 kHz WBH 300 KHz  Sweep 2.482 5 (812 prsy || TIU c;;::::
Marker  Trace Type % Axis Auplitude Marker  Trace Type W Fcis Anplitude
1 1) Freq 2.481 838 GHz 5.92 dBm 1 1y Freq 2.482 GHz 4.63 dBm
2 (69 Fi 2.480 BO8 GH, -51.38 dB 2 [&¥] F 4.884 GH. -41.48 dB
3 &5 Frea 21208 220 Ghs “a5.69 gBn Powerc%tg; 3 o> Freq 71206 otz 3510 de PowercSctDal_E
4 1y Freq 25.157 BHz =27.44 dBm
More More
1of2 1af2
| |
# Agilent 12:46:14 Jan 6, 2620 L Measure i Agilent 12:49:28  Jan 6, 2020 L Measure
AP2@19.11.13,48382, Mkrl 2.448 &35 GHz AP2019.11.13,40882, Mkrd  25.157 GHz|
Ref 28 dBm #Atten 30 dB 6.51 dBm Meas Off| Ref 38 dBm #ftten 49 dB —-26.833 dBm Meas Off|
#Peak #Peak ‘
Log i Log T
L Channel Power| Lo Channel Power
a8/ dB/
Offst Offst
114 114 .
dB Occupied BH dB ° Occupied BH
ol ol i A P
-13.5 -13.5 lwimst g iR
dBm dBm
ACP ACP
#PAvg #PHvgy
ML 52 : : Start 30 MHz Stop 26.608 GHz : :
5 F Hult c;;:}:? #Res BH 108 kHz WEN 300 Kz Sweep 2487 5 (3190 prsd || TV c;;:::;
Jars Marker  Trace Type ¥ fxis finplitude
£ 1 (&5} Freg 2.441 GHz B.46 dBEm
" Power Stat 2 1y Freq 4.882 GHz -39.89 dBm Power Stat
FTun 3 1) F 7.323 GH -37.58 dB
Swp CCDF] 4 (&5 F::g 25,157 GH; -26.83 dEm CCDF
Center 2441 000 GHz Span 15 Mz 1”‘0’{‘3 1"‘;{3
#Res BH 100 kHz #UBH 308 kHz  Sweep 1.467 ms (1001 pts)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

#  Agilent 12:57:59 Jan B, 2020 L Measure i Agilent 13:02:26 Jan B, 2628 L Measure
AP2019.11.13,48882, Merl 2.479 840 GHz APz619.11.13,40882, Mkrd  25.201 GHz|
Ref 28 dBm #Htten 30 dB 7.98 dBm Meas Off Ref 36 dBm #Atten 40 dB —27.536 dBm Meas Off
#Peak N #Peak ‘
Log Log i
16 18
ey Channel Power| 4B/ Channel Power
Dffst Offst
11.4 11.4
dB Occupied BW dB o || Occupied BH
] 2 Dl & y _—
129 = 12,9 G e
dBm dBm
WP ACP “Pfiv ACP
Center 2.483 5008 GHz Span 15 MHz " " Start 30 MHz Stop 26.800 GHz " "
WRes BH 10 kHz WJBH 300 Kz Sweep 1467 ma (1001 oo || TN cg{,ug; #Res BM 100 kHz WEH 300 Kz Sweep 2482 5 (3192 prp || TN CF?;:::;
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
Freq 2.479 848 GHz 7.88 dBn 1 (&5 Frag 2.480 GHz 6.24 dBm
2 1y Fi 2.484 848 GH. -49.57 dEi 2 (&5 F 4,368 GH. -40.57 dBi
3 1) F:zg 2.483 588 BH; -51.21 dE’rx Powerc%tnal_z 3 1y F;zg 7.448 EH; -37.27 dE'r: PowercSctDal_E
4 a3 Freq 25.281 GHz -27.54 dBm
More| More
1of2 1of2
| |
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3 Agilent B3:91:06 Jan 7, 2020 L Measure 3% Agilent 88:83:91 Jan 7, 2620 L Measure
APZ019.11.13,40582, Mkrl 2,406 648 GHz APZ015.11.13,46582, Mkrl 2,476 870 GHz
Ref 26 dBn #0tten 30 dB 5.99 dBm Meas Off Ref 20 dBm sAtten 30 dB 5.78 dBm Meas Off
#Peak 1 #Peak N
Log 93 Log
18 10
B/ Channel Power ey Channel Power|
Offst Offst
114 1.4
dB Occupied BH dB Occupied BH
u} ]
140 e e J132 .
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.400 000 GHz Span 15 MHz . . Center 2,483 500 GHz Span 15 MHz . .
#Res BH 106 kHz WBH 300 KHz  Sweep 1467 ms 1001 prsy || MV1U c:;:::: #Res BH 108 kHz “UBH 300 kHz _ Sweep 1467 ms (1601 prs) || VIO c;;:;g
Marker  Trace Type ¥ fixis Amplitude Marker  Trace Type X Axis Amplitude
1 (5] Freq 2,486 848 GHz 5.99 dBm 1 1) Freq 2,476 878 GHz E.78 dBm
2 [&¥] Fi 2,408 888 GH. -56.99 dB 2 (69 Fi 2.490 318 GH. -48.93 dB
3 (&5 F::E 2,396 790 GH; -48.18 dEx PowercsctDaFt 3 (&5 F:EE 2.483 508 EH; -5@.69 dB: Powercitna;
More More
1 of 2 1 0f 2
| |
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

8.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

# Agilent 18:38:25 Feb 26, 2020 L Measure 4% Agilent 13:40:58 Feb 26, 2820 L Measure
AP20620.1.10,84445/48882, Mkrl 2.482 168 GHz AP2620.1.18,84445/40882, Mkrd 25.664 GHz
Ref 20 dBm #Atten 30 dB 7.00 dBm Meas Off| Ref 30 dBm #Atten 460 dB -27.499 dBm Meas Off|
#Peak 1 #Peak [
Log Log I
Lo Channel P Lo 5 Channel P
ey annel Power &b/ annel Power
Offst Offst
13.1 13.1
dB Occupied BH dB 5 Occupied BW
ol 1] 2y T
-13.8 s -13.8 il i
dBm dBm
#PAvg ACP #PAva ACP
Center 2.406 608 GHz Span 15 MHz " " Start 30 MHz Stop 26.000 GHz " "
#Res BH 100 kHz WBH 300 Kz Sweep 1.467 ms (1061 prsy || TG c;;:::; #Res BH 108 kHz WBL 300 kiz  Sweep 2482 5 (8192 pro) || I c;';ug
Marker  Trace Type W fiis Anplitude Marker  Trace Type W s Anplitude
1 (e8] Freg 2.482 160 GHz 7.80 dBm 1 13 Freg 2.482 GHz 2.89 dBm
2 2 F 2.400 200 GH 4340 dB 2 IeH F 4.304 GH. -38.53 dB
3 (s8] F:z; 2.398 448 EH; -46.81 dE'l: PowercsctDaFt 3 1) ngg 7.266 EH; -35.23 dE’rx Powerc%tnal_z
4 13 Freq 25.664 GHz -27.58 dBm
More More|
1of2 1of2
| |
= Agilent 18:44:55 Feb 26, 2020 L Measure i Agilent 18:46:25 Feb 26, 2028 L Measure
AP20620.1.10,84445/48882, Mkrl 2.441 800 GHz AP2620.1.18,84445/40882, Mkrd 25.684 GHz
Ref 20 dBm #Atten 30 dB 6.56 dBm Meas Off| Ref 30 dBm #Atten 460 dB -26.009 dBm Meas Off|
#Peak #Peak [
Log | Log |
10 Channel Power 10 3 Channel Power|
dB/ dB/
Offst Offst
13.1 13.1
dB Occupied BH dB off 0ccupied BW
ol Dl z| A 3
-13.4 —13.4 [t
dBm dBm
#PAvg ACP #PAva ACP
ML 82 . : Start 30 MHz Stop 26.000 GHz . :
53 Fe Hulti c;;:::: #Res BM 100 kHz WEN 300 Kz Sweep 2.487 5 (5197 prey || TN c;';ug
an Marker  Trace Type W s Anplitude
£ o Ll
FTun PowercSctDal_E 3 e Freq 7325 ot 3677 dbn Powerc%'a!
Swp 4 I25) Freq 25684 GHz -26.81 dBn
Center 2.041 000 GHz Span 15 Mz 1"‘0’{2 1”‘0’{3
#Res BH 100 kHz #BH 300 kHz  Sweep 1.467 ms (1081 pts)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

# Agilent 18:48:35 Feb 26, 2020 L Measure 4% Agilent 13:49:42 Feb 26, 2820 L Measure
AP2020.1.10,84445, 40882, Mkrl 2.480 828 GHz AP2020.1.10,34445, 40882, Mkrd 24.786 GHz
Ref 20 dBm #Atten 30 dB 7.89 dBm Meas Off Ref 30 dBm #Atten 40 dB -27.865 dBm Meas Off
#Peak N #Peak [
Log Log I
19 10 1
AR/ Channel Power 4B/ Channel Power|
Offst Offst
131 13.1 -
dB Occupied BH dB Py Occupied BW
ol 3 1] e v
—12.9 [ e -12.9 o =
dBm dBm
#PAvg ACP #PAva ACP
Center 2.483 588 GHz Span 15 MHz " " Start 30 MHz Stop 26.000 GHz " "
WRes BN 10 kHz WEN 300 Kz Sweep 1.467 ms (1081 pry || MM c;;:::; #Res BM 100 kHz WEN 300 Kz Sweep 2.487 5 (5197 prey || TN c;';ug
Marker  Trace Type W iz Anplitude Marker  Trace Type W Axis Anplitude
Freg 2.480 820 GHz 7.89 dBm 1 13 Freg 2.4806 GHz 2.72 dBm
2 (&) Fi 2.487 438 GH. -47.86 dBi 2 (&8 F 4,988 GH. -41.89 dEi
3 (s8] F:z; 2.483 588 EH; -51.43 dE'r: PowercsctDaFt 3 1) F;zg 7.448 BH: -37.35 dE’rx Powerc%tnal_z
4 13 Freq 24,786 GHz -27.87 dBm
More More|
1of2 1of2
| |
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

4% Agilent 19:13:29 Feb 28, 2820 L Measure © Agilent 19:14:37 Feb 26, 2020 L Measure
AP2020.1.10,34445, 40882, Mkrl 2.462 855 GHz AP2020.1.10,84445/ 40882, Mkrl 2.479 815 GHz
Ref 20 dBm #Atten 30 dB 5.07 dBm Meas Off Ref 20 dBm #Atten 38 dB 7.44 dBm Meas Off
#Peak . [ #Peak ] [
Log o T Log |
10 R 1 —
4B/ Channel Power| A5/ Channel Power
Offst Offst
13.1 131
dB Occupied BW dB Occupied BH
ul} )
oo DU SN A P g . le L.
dBm dBm
ACP ACP
#PAva #Phvg
Center 2.400 066 GHz Span 15 MHz " " Center 2.433 588 GHz Span 15 MHz " :
#Res BH 100 kiz WUEH 300 Kz Sueep L1467 ms (1001 pts) || I CAPTIOT) 1 Lip o 0 e WIBH 330 kHz _ Sweep 1467 ms (1001 pts) || MU CArTIEF
Marker  Trace Type W s Anplitude Marker  Trace Type W iz Anplitude
[N Freg 2.482 855 GHz E.87 dBn (8] Freg 2.479 815 GHz 7.44 dBn
2 (&5 F 2.488 @80 GH. -49.62 dEi 2 (&) Fi 2.486 898 GH. -48.12 dBi
3 1y F;z; 2.394 255 BH; -48.16 HE: Powerc%tnal_s 3 (s8] F:z; 2.483 588 EH: -56.89 dEx PowercsctDaFt
More More
1of2 1of2
|
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REPORT NO: R13158070-E4

FCC ID: 2AG9A51910

DATE: 2020-03-31

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 200 Hz for measurements
from 9kHz to 150kHz, 9kHz for measurements from 150kHz to 30 MHz and 100 kHz for peak
detection measurements or 120 kHz for quasi-peak detection measurements from 30-1000
MHz. Peak detection is used unless otherwise noted as quasi-peak.

For pre-scans from 1-18 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is
set to 30 KHz for peak measurements.

For final measurements above 1-18GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements. For average measurements, a 1 MHz
resolution bandwidth and a 1/T video bandwidth was used with a peak detector where T = the
on time.

For scans above 18 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to
3 MHz.

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.

3D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel).
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

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.

Page 40 of 69

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 DATE: 2020-03-31
FCC ID: 2AG9A51910

9.1. TRANSMITTER ABOVE 1 GHz
9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZETest Facility: UL Morrisville 2828 Jon 8 22:58:37
Restricted Bandedge
- Projsct Number: 13158870
115 Clieat: Broun
“est Locotion: N-5AC
Mode: 1Tx, GFSK, 248Z2MHz
195 “estsd by! 23967/11993
95 it
85 // \
£ Peck Limit (dBuJ/m) |
5 75
@
T
6%
55 Average Limit CdBud/m)
e Y i
48 \
&y I g e
35
2.31 18 . 5MH=/ 2.415
Freguency (GHz)
Renge (6D) B/ VBl Ref/Attn  Dst/Avg Tope Susep Pts #5ups/liode  Lavel Renge (6120 REW/UBU Ref/Attn  Det/Avg Type Suesp Pts #ups/%ods  Lobel
12312415 MGG/ TEV/1B PEAK/Pur Avg(FHS)  CdnsecCAutc) B3BD  MAKH Horizonta| 2:2.31-0.415 NGB/ IE/10 PEK/UBIL g E7nsechuto) 8000 TG/ Horizontal -
Low Charne| Bondedge — H.TST Rev 9.5 12 Jun 2019

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

1 * ** 239 40.99 Pk 32 -24.5 48.49 - - 74 -25.51 103 194 H
2 * ** 23602 44.1 Pk 31.8 -24.6 51.3 - - 74 -22.7 103 194 H
3 * ** 239 30.58 |V1TV 32 -24.5 38.08 54 -15.92 - - 103 194 H
4 * *%2.38929| 30.81 |ViTV 32 -24.5 38.31 54 -15.69 - - 103 194 H

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

VERTICAL RESULT

1EETest Facility: UL Morrisville 2828 Jon 8 23:22:14
h Restricted Bondedge
- Projzct Number: 13158878
115 Client: Broun
“est Locot ion: N-SAC
Mode: 1Tx, GFSK, 2482MHz
185 “est=d by: 23567/11993
95
85
£ Peok Limjt (dBuJ/m)
2 75
[4a)
5
65
55 Average Limit (dBud/md
< |
a
Q
45
4 3
= o
35
2.31 18.5MHz/ 2.415
Frequency (GHz)
Ronge (GHz) RBlL/UB Ref/Attn  Det/fvg Tgpe Sucep Pte  #5ups/Mode Label Ronge (6Hz) RBUABU Ref/Attn  Det/fvg Type Sueep Pte #5ups/lode Lobel
Low Channel Bondedge - U.TST Rev 9.5 12 Jun 2019
Marker| Frequency |Meter| Det | AT0067 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin|PeakLimitl PK |Azimuth |Height|Polarity
(GHz) Readin AF (dB) Reading Limit (dB) |(dBuV/m)| Margin | (Degs) | (cm)
g (dBuVv/m) (dBuVv/m)|(dBuVv/m) (dB)
(dBuV)
1 ***¥239 |41.56| Pk 32 -24.5 49.06 - - 74 -24.94 154 341 Vv
2 * **237573|43.15| Pk 31.9 -24.5 50.55 - - 74 -23.45 154 341 Vv
3 ***¥239 |30.17 |VITV 32 -24.5 37.67 54 -16.33 - - 154 341 Vv
4 * **2.38091(30.46 | V1TV 32 -24.5 37.96 54 -16.04 - - 154 341 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZETest Facility: UL Morrisville 2828 Jon 8 22:368:85
h Restricted Bandedge
s Projzct Number: 13158078

Clieat: Broun

“est Location: N-3AC
Mode: 1Tx, GFSK, 248@MHz
185 “est=d by: 23567/11993

5 Feak Liimit (dBUU/m)
S 75
w
o
65
55 Average L mit (dBul/m)
WWM WMM‘“ P AP SN A T T TP T W PO PR AP NRPPR OPORTO AN “WWWMWM
45
BRIt
35
2.46 18, 3MH=z/ 2.563

Fregquency (GHz)

Ronge (GH) REL/UBU Raf/Attn  Det/fvg Tpe Sucep Pte  #Swps/Mode Label Range (BHz) RBU/UBl Ref/Attn  Det/fug Tupe Sucep Pte  Hups/ode Lobel
1:2.46-2.563 1MC-60B) /3M 187/18 FEAK/Pur Avg(RMS)  2BneeclAuto] BABD  MAXH Harizonta| 2:2.46-2.563 1M(-6cB) /628 187/18 PEFK/ Vol Avg E74msec(huto) 8888  76/MAH Horizontal -|

H gh Cranne! Bandedgs — H.TST

Rev 9.5 12 Jun 26019

Marker| Frequency | Meter | Det | AT0067 |[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 * *%2.4835 | 40.75 Pk 32.4 -24.3 48.85 - - 74 -25.15 99 179 H
2 **2.56182 | 43.41 Pk 32.4 -24.3 51.51 - - 74 -22.49 99 179 H
3 * *% 24835 | 30.65 |VITV| 324 -24.3 38.75 54 -15.25 - - 99 179 H
4 * *% 248386 | 30.93 |VITV| 324 -24.3 39.03 54 -14.97 - - 99 179 H

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

V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

VERTICAL RESULT

Test Facility: UL Morrisville 2820 Jon 8 22:43:17
Restricted Bondedge

- Projzct Number: 13158878
113 Client: Broun

“est Locotion: N-SAC
Mode: 1Tx, GFSK, 248BMHz
185 Testad by: 23567/11993

125

Feak Limit (dBuU/m2

CdBulU/m)
~
a

Average L mit (dBuU/m)

H

oo

?2.46 18. 3MHz/ 2.563
Frequency (GHz)

Renge (GHz) REL/UBU Raf/Attn  Det/fvg Tpe Sucep Pte  #Sups/Mode Label Range (BHz) RB/UBl Ref/Attn  Det/fvg Tupe Sucep Pte #Sups/Yode Lobel

H gh Cacnnel Bandedg= - U.TST Rev 9.5 12 Jun 2019

Marker| Frequency | Meter | Det | ATO067 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin|Peak Limitf PK |Azimuth |Height|Polarity
(GHz) Reading AF (dB) Reading Limit (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuV/m)|(dBuv/m) (dB)

1 * ** 24835 | 42.34 Pk 32.4 -24.3 50.44 - - 74 -23.56 177 213 Vv
2 **2.54465 | 43.72 Pk 32.5 -24.4 51.82 - - 74 -22.18 177 213 Vv
3 * ** 24835 | 30.92 |ViTV 32.4 -24.3 39.02 54 -14.98 - - 177 213 Vv
4 * **2.A48433| 31.22 |VITV 32.4 -24.3 39.32 54 -14.68 - - 177 213 Vv

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

H;Test Facility: UL Morrisville 2820 Jon 3 18:19:42
Rodioted Emissions 3-Meters
Project Number: 13158878
185 Client: Broun
Test Location: N-SAC
Mode: 1Tx, GFSK, 2482MHz
g5 Tested by: 23567/11993
85
Peak Limit (dBulU/m)
75
G
3 e
5 6
©
o
- Avg Limit (dBuU/m)
55
5 5
g
5 4
4 | 5
R ROR—— 5 3 i o
BEW i e -
25
1 18 18
Frequency (GHz)
Range (G0 B/ W Ref/Attn Det/Avg Tope e Pte #5ups/Mode Lobel Range (62> B/l Ref/Attn  Det/fvg Tupe Sesep Pte ¥upe/tode Lobel
1:1-3 1HC-608) / 38k 7/18 PEAK/Pur Rvg(RMS) Tnsec(Auto) 6BE0  MAXH Horizonta| 3:3-18 1M(-6dB)/36k 87/ PEAK/Pur Rvg(RMS)  574msec(huto) 18k MAXH Horizontal
H;Test Facility: UL Morrisville 2828 Jon 3 18:19:42
Rodioted Emissions 3-Meters
Project Number: 13158878
185 Client: Broun
Test Location: N-SAC
Mode: 1Tx, GFSK, 2482MHz
g5 Tested by: 23567/11993
85
Peak Limit (dBuU/m)
75
e
3 g5
5 6
)
Gl
~ Avg Limit (dBuU/m)
55
4]
45 o 11
8 9 A
7 =) &) 2
35 &
25
1 18 18
Frequency (GHz)
Ronge (6Hz) B/ UBU Ref/Attn  Det/Avg Tope Sueep Pte  #oups/Mode Label Range (Bhiz) RBW/UBU Ref/Attn  Det/fvg Type Susep Pte  Foups/fode Lobel

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

DATE: 2020-03-31

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 ***% 36029 | 43.25 | PK-U 33.1 -31.4 44.95 - - 74 -29.05 334 103 H
* *% 3603 34.55 | V1TV 33.1 -31.4 36.25 54 -17.75 - - 334 103 H

2 * *% 180381 | 48.69 | PK-U 34.1 -31.6 51.19 - - 74 -22.81 15 109 H
* *¥% 480402 | 4235 | V1TV 34.1 -31.6 44.85 54 -9.15 - - 15 109 H

6 * *¥%11.58222| 35.99 | PK-U 38.3 -26.1 48.19 - - 74 -25.81 76 275 H
* *¥%11.58266| 22.72 | V1TV 38.3 -26.1 34.92 54 -19.08 - - 76 275 H

7 * *% 396509 | 44.94 | PK-U 33.4 -31.7 46.64 - - 74 -27.36 150 181 \Y
* *¥% 396492 | 34.95 | V1TV 33.4 -31.7 36.65 54 -17.35 - - 150 181 \Y

8 * *¥% 480396 | 42.11 | PK-U 34.1 -31.6 44.61 - - 74 -29.39 111 169 \Y
* *% 48043 | 29.26 | VITV 34.1 -31.6 31.76 54 -22.24 - - 111 169 \Y

12 * *¥%10.71218| 35.55 | PK-U 37.7 -25.1 48.15 - - 74 -25.85 313 123 \Y
* *¥%10.71254| 22.62 | V1TV 37.7 -25.1 35.22 54 -18.78 - - 313 123 \Y

3 5.55098 35.4 Pk 34.5 -32.3 37.6 - - - - 0-360 102 H
9 5.55098 39.07 Pk 34.5 -32.3 41.27 - - - - 0-360 102 \Y
4 7.1369 37.54 Pk 35.7 -30 43.24 - - - - 0-360 102 H
10 7.1369 41.19 Pk 35.7 -30 46.89 - - - - 0-360 102 \Y
5 9.60787 39.14 Pk 36.6 -28 47.74 - - - - 0-360 198 H
11 9.60787 36.36 Pk 36.6 -28 44.96 - - - - 0-360 198 \Y

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

V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

MID CHANNEL RESULTS

1,:Test Facility: UL Morrisville

2820

Jon 3 17:81:52

Roadioted Emissions 3-Meters
Project Number: 13158878
185 Client: Broun
Test Location: N-SAC
Mode: 1Tx, GFSK, 2441MHz
g5 Tested by: 23567/11993
85
Peak Limit (dBulU/m)
75
G
3 65
5 6
©
o
~ Avg Limit (dBuU/m)
55
45 E 4 2
1 j 2 MW);IWW ;
35 A g,
25
1 18 18
Frequency (GHz)
Ronge (GHz) RBU/VBW Ref/Attn  Det/Avg Type Sueep Pte  #Sups/Mode Label Range (Btiz) RBI/UBU Ref/Attn  Det/fvg Type Suesp Pte  #Sups/Mode Lobel
1:1-3 1HC-6c8) / 38k 187/18 PEAK/Pur Rvg(RMS)  77msec(Auto) 66E0  MAXH Horizonta| 3:3-18 1M(-6dB)/36k 87/ PEAK/Pur Rvg(RMS)  574msec(huto) 18k  MAXH Horizontal
1KTeat Facility: UL Morrisville 2828 Jon 3 17:81:52
Rodioted Emissions 3-Meters
Project Number: 13158878
185 Client: Broun
Test Location: N-SAC
Mode: 1Tx, GFSK, 2441MHz
g5 Tested by: 23567/11993
85
Peak Limit (dBuU/m)
75
e
3 g5
3 6
@
Gl
- Avg Limit (dBuU/m)
55
4]
45 o] 1.1 12
s 9 o 0
]
35 g N
25
1 18 18
Frequency (GHz)
Ronge (6Hz) B/ UBU Ref/Attn  Det/Avg Tope Sueep Pte  #oups/Mode Label Range (Bhiz) RBW/UBU Ref/Attn  Det/fvg Type Susep Pte  Foups/ods Lobe

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

DATE: 2020-03-31

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 ***% 366161 | 43.3 PK-U 33.1 -31.5 44.9 - - 74 -29.1 322 102 H
* **% 366152 | 33.06 | V1TV 33.1 -31.5 34.66 54 -19.34 - - 322 102 H
2 * *% 188189 | 46.61 | PK-U 33.9 -31.3 49.21 - - 74 -24.79 7 102 H
* *% 488198 | 40.55 | V1TV 33.9 -31.3 43.15 54 -10.85 - - 7 102 H
6 **%917641| 37.24 | PK-U 36.1 -27.9 45.44 - - 74 -28.56 340 388 H
**%917707 | 2433 | V1TV 36.1 -27.9 32.53 54 -21.47 - - 340 388 H
7 * *% 396505 | 44.89 | PK-U 33.4 -31.7 46.59 - - 74 -27.41 127 167 \Y
* *¥% 396504 | 35.33 | V1TV 33.4 -31.7 37.03 54 -16.97 - - 127 167 \Y
8 * *% 188221 | 43.28 | PK-U 33.9 -31.3 45.88 - - 74 -28.12 160 229 \Y
* *¥% 488201 | 35.27 | V1TV 33.9 -31.3 37.87 54 -16.13 - - 160 229 \Y
12 * *¥%12.09171| 34.96 | PK-U 38.7 -25.6 48.06 - - 74 -25.94 226 358 \Y
* *¥%12.09194| 22.49 | V1TV 38.7 -25.6 35.59 54 -18.41 - - 226 358 \Y
3 5.55098 35.87 Pk 34.5 -32.3 38.07 - - - - 0-360 102 H
9 5.55098 38.91 Pk 34.5 -32.3 41.11 - - - - 0-360 102 \Y
4 7.1369 37.13 Pk 35.7 -30 42.83 - - - - 0-360 102 H
10 7.1369 40.7 Pk 35.7 -30 46.4 - - - - 0-360 102 \Y
5 9.76371 35.75 Pk 36.8 -27.2 45.35 - - - - 0-360 102 H
11 9.76371 34.03 Pk 36.8 -27.2 43.63 - - - - 0-360 102 \Y

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

V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

HIGH CHANNEL RESULTS

1,:Tast Facility: UL Morrisville 2828 Jon 6 21:56:85
Roadioted Emissions 3-Meters
Project Number: 13158878
185 Client: Broun
Test Location: N-SAC
Mode: 1Tx, GFSK, 2480MHz
g5 Tested by: 23567/11993
85
Peak Limit (dBulU/m)
75
G
3 65
5 6
©
o
~ Avg Limit (dBuU/m)
55
45 . o ; = £ "
i 2 i
35 WL S , u"A!l ooy v
W W
25
1 18 18
Frequency (GHz)
Ronge (GHz) B/ W Ref/Attn Det/Avg Tope Suesp Pte  45ups/Mode Lobel Ronge (62> B/l Ref/Attn  Det/fvg Tuype Susep Pte  Fups/tode Lobe
11173 IMC-6c8)/38k  167/18 PEAK/Fir Avg(RMS)  7Tnsec(Auto) 6900 MAKH Horizonta| 3:3°18 N6/ 87/0 PEAK/Pir Pvg(RHS)  STdnsecChut) 18k NAWH Hor i zonta
1KTeat Facility: UL Morrisville 2828 Jon 6 21:56:85
Rodioted Emissions 3-Meters
Project Number: 13158878
185 Client: Broun
Test Location: N-SAC
Mode: 1Tx, GFSK, 2488MHz
g5 Tested by: 23567/11993
85
Peak Limit (dBuU/m)
75
e
3 65
3 6
@
Gl
- Avg Limit (dBuU/m)
55
g
o
45 ! 1 1.2
9 : o
7 g 9
35 oF 2
25
1 18 18
Frequency (GHz)
Ronge (6Hz) B/ UBU Ref/Attn  Det/Avg Tope Sueep Pte  #oups/Mode Label Range (Bhiz) RBW/UBU Ref/Attn  Det/fvg Type Susep Pte  Foups/ods Lobe

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

DATE: 2020-03-31

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 * *¥% 495902 | 39.69 PK-U 33.9 -32.3 41.29 - - 74 -32.71 19 110 H
* *¥% 495916 | 27.51 | V1TV 33.9 -32.3 29.11 54 -24.89 - - 19 110 H
4 * *% 939509 37.1 PK-U 36.4 -28 45.5 - - 74 -28.5 255 375 H
* *¥% 939473 24.8 V1TV 36.4 -28 33.2 54 -20.8 - - 255 375 H
6 * *%11.77872| 35.32 PK-U 38.5 -25.9 47.92 - - 74 -26.08 127 285 H
* *¥%11.77841| 22.94 | V1TV 38.5 -25.9 35.54 54 -18.46 - - 127 285 H
7 * *%390079 | 40.39 PK-U 33.5 -31.8 42.09 - - 74 -31.91 39 122 \Y
* *%390159 | 28.12 | V1TV 33.5 -31.8 29.82 54 -24.18 - - 39 122 \Y
8 * *% 478504 | 40.58 PK-U 34 -31.6 42.98 - - 74 -31.02 131 187 \Y
* *¥% 478435 | 28.03 | V1TV 34 -31.6 30.43 54 -23.57 - - 131 187 \Y
12 |[***12.01059| 35.65 PK-U 38.7 -25.6 48.75 - - 74 -25.25 358 154 \Y
* *¥%12.01095| 22.8 V1TV 38.7 -25.6 35.9 54 -18.1 - - 358 154 \Y
2 5.55098 35.65 Pk 34.5 -32.3 37.85 - - - - 0-360 102 H
9 5.55098 38.96 Pk 34.5 -32.3 41.16 - - - - 0-360 102 \Y
3 7.1369 35.68 Pk 35.7 -30 41.38 - - - - 0-360 102 H
10 7.1369 42.73 Pk 35.7 -30 48.43 - - - - 0-360 102 \Y
5 9.91955 33.2 Pk 37 -27.7 42.5 - - - - 0-360 102 H
11 9.91955 36.36 Pk 37 -27.7 45.66 - - - - 0-360 102 \Y

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

V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

9.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

WZKTESt Focility: UL Morrisville 2028 Feb 28 19:55:82
Restricted Bandedge
Project Number: 13158870
115 Client: Braun
Test Location: N-SAC
Mode: 1Tx, 8PSK, 24B2MHz
185 Tested by: 11993
95
8!: @1
: | \
~ Peak Limit C(dBuU/m) |
3 75 \
E)l:
55l Average Limit CdBulym) | J‘ h | |
i bt b
Wlh LU L J'll'LA‘ ;Wm Lol | ) JL‘“MWW:J al i i ! Ll MALNAWWW\ b gl ?.m Lb 1\ 4 “mv)' d \
45
4 3 \
3!:
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (GHz) REU/VBI Ref/Atin  Dst/Avg Tups Sueep Pts  #ups/Mode Label Fonge (6H2) REW/UBW Ref/Attn  Det/Avg Typs Suaep Fts  #oups/fode  Label ‘
1:2.31-2.415 IM(-6dB)/3M 187/18 PEAK/Pur Avg(RMS)  2BmsecCAuto) B3B8  MAKH Horizontal 2:2.31-2.415 1M(-6dB) /628 87/10 PEAK/Volt Avg 687msecCAuta) 8808  76/MAXH Horizonto Al
Low Channel Bondedge - H.TST Rev 9.5 12 Jun 2819
Frequency Metfer AT0067 Amp/Cbl/Fltr/Pad Corretfted AerraTge Margin P.ea.k PK_ Azimuth |Height .
Marker (GHz) Reading| Det AF (dB) Reading Limit (dB) Limit Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m) (dBuv/m)|(dBuV/m) (dBuv/m)| (dB) 8
1 **£239 | 412 | Pk 32 245 48.7 - 74 253 | 42 | 300 H
2 |***2.38391| 4357 | Pk 32 245 51.07 - - 74 2293 | 42 | 300 H
3 **£239 | 3033 |ViTV| 32 245 37.83 54 |-16.17 - - 42 | 300 H
4 [***237764| 3053 |viTV| 32 245 38.03 54 |-15.97 - - 42 | 300 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

VERTICAL RESULT
WZKTESt Foacility: UL Morrisville 2028 Feb 28 28:4a3: 21
Restricted Baondedge
Project Number: 13158870
115 Client: Braun
Test Location: N-SAC
Mode: 1Tx, 8PSK, 2482MHz
165 Tested by: 11993
gl:
8!:
g Peal it C(dBulU/m)
3 75
.
55 Average Limit C(dBulym)
&
4!:
4 3
oo
3!:
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (GHz) REU/UBU Ref/Atin  Det/Avg Tups Sweep Pts  #oups/Mode Label Ronge (6Hz) REW/UBW Ref/Attn  Det/Avg Typs Swaep Pts  #ups/fiode  Label
Low Channel Bondedge - U.TST Rev 9.5 12 Jun 2819
Meter AT0067 Corrected| Average . Peak PK . .
Marker Fre(g:ezr)\cy Reading| Det AF Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m Limit | Margin l-\(z[l)?l'lst)h '-I(i:i[;t Polarity
(dBuV) (dBuV/m) (dBuV/m)|(dBuV/m) (dBuV/m)| (dB) €
2 * *¥* 231228 | 55.29 Pk 31.7 -24.7 62.29 - - 74 -11.71 137 215 Y
4 * *¥* 238732 | 30.47 | V1TV 32 -24.5 37.97 54 -16.03 - - 137 215 Y
1 * *¥* 239 40.89 Pk 32 -24.5 48.39 - - 74 -25.61 137 215 Y
3 * *¥* 239 30.38 | V1TV 32 -24.5 37.88 54 -16.12 - - 137 215 Y
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

:Test Facility: UL Morrisville 20208 Feb 28 21:85:42
Restricted Bandedge

- Project Number: 13158870
i Client: Broun

Test Location: N-SAC
Mode: 1Tx, 8PSK, 2480MHz

185 Tested by: 11993
95 A
[
8!: (J“ \
E l \ eak Limit CdBulU/m)
3 75
°
- ‘ Average Limit C(dEuU/m)
PPN “M \ et AR Wl ‘.u'n Lot b Do L T s L MMJH. b b b st
45 ‘
3!:
2.46 18.3MH=z/ 2.563
Frequency (GHz)
TSR A e P e eruto 6 M Herital | e ebmven e Ry St b TG Heeental -
High Channel Bondedge - H.TST Rev 9.5 12 Jun 2819
Meter AT0067 Corrected| Average . Peak PK . .
Marker Fre(gl:ler)\cy Reading| Det AF Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m Limit | Margin l-\(z[l)mut)h H(elgl)\t Polarity
2| (dBuv) (dBuv/m) (dBuv/m)|(dBuV/m) (dBuv/m)| (dB) €gs) | lem
1 * *¥*2.4835| 41.07 Pk 324 -24.3 49.17 - - 74 -24.83 285 348 H
2 **2.51849 | 43.13 Pk 325 -24.3 51.33 - - 74 -22.67 285 348 H
3 * *¥*2.4835| 30.25 | V1TV 324 -24.3 38.35 54 -15.65 - - 285 348 H
4 **2.54294 | 30.63 |VITV 325 -24.4 38.73 54 -15.27 - - 285 348 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

VERTICAL RESULT

(ogTest Facility: UL Morrisville 2020 Feb 28  21:22:08
Restricted Baondedge
s Fiode: e e
Test Location: N-SAC
Mode: 1Tx, 8PSK, 2480MHz
195 Tested by: 11993
gl:
8!:
e
< Peck Limit CdBuU/mn)
3 75
3
E)l:
Average Limit C(dBuU/m)
55 L B
I aQ
@
4!:
A
(a=)
3!:
2.46 18, 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REU/UBU Ref/Atin  Det/Avg Tups Sweep Pts  #oups/Mode Label Ronge (6Hz) REW/UBW Ref/Attn  Det/Avg Typs Swaep Pts  #ups/fiode  Label
High Channel Bondedge — U . TST Rev 9.5 12 Jun 2019
Meter AT0067 Corrected| Average Peak PK
Frequency . I/Amp/Cbl/Fltr/Pad . - .g Margin . . |Azimuth|Height .
Marker (GHz2) Reading| Det AF (dB) Reading Limit (dB) Limit | Margin (Degs) | (cm) Polarity
(dBuV) (dBuV/m) (dBuV/m)|(dBuV/m) (dBuV/m)| (dB) €
1 * ** 24835 | 41.41 Pk 32.4 -24.3 49.51 - - 74 -24.49 127 308 Vv
2 **2.5094 43.15 Pk 32.5 -24.3 51.35 - - 74 -22.65 127 308 Vv
3 * ** 24835 | 30.38 | V1TV 32.4 -24.3 38.48 54 -15.52 - - 127 308 Vv
4 * ** 248425 | 30.73 | V1TV 32.4 -24.3 38.83 54 -15.17 - - 127 308 Vv

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

Pk - Peak detector

VATV - U-NIIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1II:Test Focility: UL Morrisville 208208 Feb 28 19:49:87
Rodiated Emissions 3-Meters
Project Number: 13158878
185 Client: Braun
Test Location: N-SAC
Mode: 1Tx, 8PSK, 2482MHz
g5 Tested by: 11333
85
Peak Limit (dBulU/m2
75
e
3 5
s 6
@
z N
~ Avg Limit (dBulV/m)
55 &
g
g
5 = 4
4 f 3 2
I 2 "
i i g L
[ ] SRRSO ... oAU B - r "
25
1 18 18
Frequency (GHz)
Rarge (GH) REU/UBH Ref /Attn  Det/Pvg Type Sueep Pts  Bps/fode Label Ronge (G2) REU/B Ref/Attn Det/fug Typs Suzen Pts  Foups/fade Label
-3 HC-6B)/3k  1BT/1B  PEAK/Pur Avg(RHS)  Timeec(Auto) 6088 MAXH Horizental | 3:3-18 H(-6c8)/30k  §7/0 PERK/Pur Avg(RMS)  STdmcacthuta) 18k MRKH Hor izontal
FCC Parti5C 2.46Hz RSE.TST Rev 9.5 12 Jun 2019
11‘:Test Focility: UL Morrisville 2828 Feb 28 19:689:87
Rodiated Emissions 3-Meters
Project Number: 13158878
185 Client: Broun
Test Location: N-SAC
Mode: 1Tx, BPSK, 24B2MHz
g5 Tested by: 11993
85
Peok Limit (dBuU/m)
75
‘e
3 5
3 6
@
z N
~ Avg Limit (dBuV/m)
55
19 12 1
45 8 o o o
=] =
=
7
[}
35 A
25
1 18 18
Frequency (GHz)
Rarge (@) RBU/UBH Ref/Attn  Det/Pvg Type Sweep Pts  Bps/fode  Label Ronge (E2) REU/UE Ref/Attn  Det/fug Typs Suep Pts  Fwps/fade Label
FCC Parti5C 2.4GHz RSE.TST Rev 9.5 12 Jun 20819

VERTICAL

Page 55 of 69

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: 2020-03-31

RADIATED EMISSIONS

Meter

Corrected

PK

Frequency . AT0067 AF|Amp/Cbl/Fltr/Pad . Avg Limit | Margin |Peak Limit . |Azimuth | Height .
Marker | " Ghz) R(::‘l’"\’l‘)g Det [ 4Buv/m) (dB) (:;33'/’:?‘) (dBuv/m)| (dB) |(dBuv/m) “"(Z'Bg)'" (Degs) | (cm) |PO12MItY
1 * ** 41,8039 50.34 PK2 34.1 -31.6 52.84 - - 74 -21.16 350 111 H

* **4.80395 | 38.18 | VITV 34.1 -31.6 40.68 54 -13.32 - - 350 111 H
5 * *%11.99834| 35.1 PK2 38.7 -25.7 48.1 - - 74 -25.9 299 279 H
* **12.00063| 22.99 | V1TV 38.7 -25.7 35.99 54 -18.01 - - 299 279 H
6 * ** 17.83748| 34.17 PK2 41 -22.2 52.97 - - 74 -21.03 304 318 H
* ** 17.83747| 21.9 V1TV 41 -22.2 40.7 54 -13.3 - - 304 318 H
7 * ** 4.8041 44.01 PK2 34.1 -31.6 46.51 - - 74 -27.49 339 321 Vv
* ** 480401 | 31.21 | V1TV 34.1 -31.6 33.71 54 -20.29 - - 339 321 Vv
11 * ** 17.81885| 34.51 PK2 41.1 -22.1 53.51 - - 74 -20.49 292 131 Vv
* ** 17.82143| 22.38 | V1TV 41.1 -22.1 41.38 54 -12.62 - - 292 131 Vv
12 * ** 15.81793| 35.67 PK2 40.2 -24.8 51.07 - - 74 -22.93 318 395 Vv
* ** 15.81851| 23.83 | V1TV 40.2 -24.9 39.13 54 -14.87 - - 318 395 Vv
2 5.55098 37.33 Pk 34.5 -32.3 39.53 - - - - 0-360 102 H
8 5.55098 41.87 Pk 34.5 -32.3 44.07 - - - - 0-360 102 Vv
3 7.1369 35.3 Pk 35.7 -30 41 - - - - 0-360 102 H
9 7.1369 36.86 Pk 35.7 -30 42.56 - - - - 0-360 102 Vv
4 9.60787 43.33 Pk 36.6 -28 51.93 - - - - 0-360 102 H
10 9.60787 37.9 Pk 36.6 -28 46.5 - - - - 0-360 198 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector

Page 56 of 69

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: 2020-03-31

MID CHANNEL RESULTS

11I:Test Focility: UL Morrisville 2828 Feb 28 17:56:29
Rodiated Emissions 3-Meters
= Project Number: 13158878
18 Client: Braun
Test Location: N-SAC
Mode: 1Tx, 8PSK, 2441MHz
95 Tested by 11933
85
Peak Limit (dBuU/ml
75
‘e
3 5
= 6
@
z N
~ Avg Limit (dBul/m)
55
5 g
45 ] ?
T ;i 33
i
- I s e YR
- 4
W
25
1 18 18
Frequency (GHz)
Range (6z) REU/VE Ref/fitin  Det/Avg Tupe Sweep Pts  Fups/lode Label Ronge (6H2) REW/UE Ref /fittn  Det/Avg Tupe Sue Pts  fups/fade  Labe!
13 M(-6d8)/30k  1E7/1B PERK/Fur Avg(RMS) Tlmsec(Auto) 6900  HAKH Horizental | 3:3-18 H(-68)/3k  §7/D PERK/Fur Avg(RMS)  STmcacthuta) 18k MAKH Horizontal

FCC Parti5C 2.4GHz RSE.TST

HORIZONTAL

Rev 9.5 12 Jun 20819

11K‘rest Focility: UL Morrisville 20820 Feb 28 17:56:29
Rodiated Emissions 3-Meters
Project Number: 13158878
165 Client: Braun
Test Location: N-SAC
Mode: 1Tx, 8PSK, 2441MHz
g5 Tested by: 113933
85
Peak Limit C(dBulU/m2
75
e
3 5
5 6
@
z N
° Avg Limit CdBuU/m)
55
1
a5 9 1 12 2
7 18 9
B o
fan
35 L
25
1 18 18
Frequency (GHz)
Range (@) EECET Ref/Attn  Det/ivg Type Seeep Pts  Bowps/fode Label Ronge (G2) RE/UB0 Ref/Attn  Det/fug Type Suzen Pts  Foups/fade Label
FCC Parti5C 2.4GHz RSE.TST Rev 9.5 12 Jun 2819

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

DATE: 2020-03-31

RADIATED EMISSIONS

Meter Corrected PK
Frequency . AT0067 AF|Amp/Cbl/Fltr/Pad . Avg Limit | Margin |Peak Limit . |Azimuth | Height .
Marker | " Ghz) R(::‘l’"\’l‘)g Det [ 4Buv/m) (dB) (:;33'/’:?‘) (dBuv/m)| (dB) |(dBuv/m) “"(Z'Bg)'" (Degs) | (cm) |PO12MItY
1 * **1.88218 | 49.49 PK2 33.9 -31.3 52.09 - - 74 -21.91 350 102 H
* ** 188189 | 38.84 | VITV 33.9 -31.3 41.44 54 -12.56 - - 350 102 H
4 * *% 732293 | 40.01 PK2 35.6 -29.2 46.41 - - 74 -27.59 114 163 H
* *% 732293 | 28.84 | VITV 35.6 -29.2 35.24 54 -18.76 - - 114 163 H
6 * ** 17.82862| 33.69 PK2 41.1 -22.1 52.69 - - 74 -21.31 170 322 H
* ** 17.83054| 21.98 | V1TV 41.1 -22.1 40.98 54 -13.02 - - 170 322 H
7 * **1.82043 | 42.17 PK2 34.1 -31.5 44.77 - - 74 -29.23 247 230 Vv
* *% 482108 | 29.29 | V1TV 34.1 -31.5 31.89 54 -22.11 - - 247 230 Vv
8 * ** .88206 | 45.82 PK2 33.9 -31.3 48.42 - - 74 -25.58 184 327 Vv
* ** 488195 | 33.57 | V1TV 33.9 -31.3 36.17 54 -17.83 - - 184 327 Vv
13 * ** 17.81473| 34.51 PK2 41.1 -22.2 53.41 - - 74 -20.59 313 140 Vv
* ** 17.81485| 22.24 | V1TV 41.1 -22.2 41.14 54 -12.86 - - 313 140 Vv
2 5.55098 37.31 Pk 34.5 -32.3 39.51 - - - - 0-360 102 H
9 5.55098 41.93 Pk 34.5 -32.3 44.13 - - - - 0-360 102 Vv
10 6.34352 34.15 Pk 35.5 -29.8 39.85 - - - - 0-360 198 Vv
3 7.1369 33.13 Pk 35.7 -30 38.83 - - - - 0-360 102 H
11 7.1369 37.48 Pk 35.7 -30 43.18 - - - - 0-360 102 Vv
5 9.76371 38.53 Pk 36.8 -27.2 48.13 - - - - 0-360 102 H
12 9.76371 35.51 Pk 36.8 -27.2 45.11 - - - - 0-360 102 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

HIGH CHANNEL RESULTS

HORIZONTAL

11KTest Focility: UL Morrisville 2828 Feb 28 268:689:38
Rodiated Emissions 3-Meters
185 Prc\xJ’Ect Number: 131588708
Client: Broun
Test Location: N-SAC
Mode: 1Tx, BPSK, 2488MHz
95 Tested by 11933
85
Peak Limit (dBuU/ml
75
‘e
3 5
= 6
@
z N
~ Avg Limit (dBUY/m)
55
D
5
5 E
a5
e 3 46 M
N IR AR
35 b . L ‘“?““M"' s
W e ’
25
1 18 18
Frequency (GHz)
Range (6z) REU/VE Ref/fitin  Det/Avg Tupe Sweep Pts  Fups/lode Label Ronge (6H2) REW/UE Ref /fittn  Det/Avg Tupe Sue Pts  fups/fade  Labe!
13 M(-6d8)/30k  1E7/1B PERK/Fur Avg(RMS) Tlmsec(Auto) 6900  HAKH Horizental | 3:3-18 IH(-6eE) /38K 67/8 FERK/Pur Avg(RIS)  STdnsectAuto) I8k MAXH Horizontal
FCC Parti5C 2.4GHz RSE.TST Rev 9.5 12 Jun 20819

11K‘rest Focility: UL Morrisville 20820 Feb 28 268:689: 38
Rodiated Emissions 3-Meters
Project Number: 13158878
165 Client: Braun
Test Location: N-SAC
Mode: 1Tx, BPSK, 2488MHz
g5 Tested by: 113933
85
Peak Limit C(dBulU/m2
75
e
3 5
5 6
@
z N
° Avg Limit CdBuU/m)
55
8 18 1
45 = = (e
g O
o
35 G
25
1 18 18
Frequency (GHz)
Range (@) EECET Ref/Attn  Det/ivg Type Seeep Pts  Bowps/fode Label Ronge (G2) RE/UB0 Ref/Attn  Det/fug Type Suzen Pts  Foups/fade Label
FCC Parti5C 2.4GHz RSE.TST Rev 9.5 12 Jun 2819

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

DATE: 2020-03-31

RADIATED EMISSIONS

Meter Corrected PK
Frequency . AT0067 AF|Amp/Cbl/Fltr/Pad . Avg Limit | Margin |Peak Limit . |Azimuth | Height .
Marker | " Ghz) R(::‘l’"\’l‘)g Det [ 4Buv/m) (dB) (:;33'/’:?‘) (dBuv/m)| (dB) |(dBuv/m) “"(Z'Bg)'" (Degs) | (cm) |PO12MItY

1 * ** 288808 | 37.51 PK2 32.6 -23.5 46.61 - - 74 -27.39 202 300 H
* ** ) 889 24.65 | V1TV 32.6 -23.5 33.75 54 -20.25 - - 202 300 H
2 * ** 495995 | 52.11 PK2 33.9 -32.3 53.71 - - 74 -20.29 359 102 H
* ** 495997 | 40.64 | V1TV 33.9 -32.3 42.24 54 -11.76 - - 359 102 H
6 * ** 743996 | 38.67 PK2 35.6 -29.2 45.07 - - 74 -28.93 113 217 H
* ** 744006 | 27.81 | VITV 35.6 -29.2 34.21 54 -19.79 - - 113 217 H
7 * ** 195986 | 46.81 PK2 33.9 -32.3 48.41 - - 74 -25.59 136 323 Vv
* *%¥ 495999 | 34.49 | VIiTV 33.9 -32.3 36.09 54 -17.91 - - 136 323 Vv
9 * ** 396509 | 39.87 PK2 33.4 -31.7 41.57 - - 74 -32.43 325 321 Vv
* ** 39651 28.39 | V1TV 33.4 -31.7 30.09 54 -23.91 - - 325 321 Vv
11 * ** 15.47148| 34.22 PK2 40.1 -23.7 50.62 - - 74 -23.38 174 387 Vv
* ** 15.47123| 22.77 | V1TV 40.1 -23.7 39.17 54 -14.83 - - 174 387 Vv
3 5.55098 37.35 Pk 34.5 -32.3 39.55 - - - - 0-360 102 H
8 5.55098 42.39 Pk 34.5 -32.3 44.59 - - - - 0-360 102 Vv
4 7.1369 34.2 Pk 35.7 -30 39.9 - - - - 0-360 102 H
5 9.91955 38.03 Pk 37 -27.7 47.33 - - - - 0-360 198 H
10 9.91955 35.71 Pk 37 -27.7 45.01 - - - - 0-360 102 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13158070-E4

FCC ID: 2AG9A51910

DATE: 2020-03-31

9.2. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

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).

78Test Facility: UL Morrisville 2028 Jon 9 17:12:87
RF Emissions
Project Number: 13158878
58 ien roun
Test Lozorron: S-sac
[ Mode: 1Tx, BT, Worst—Case
46 Tested by: 11993
~—_
—
34 e~ i FCC 157289 EREY J
o2z .
< T
210 7 R ©
o U
ER— 1 e T 3
% !
14 i
At
-26 'M"M» "H),)‘\‘ ﬂ«é.u ‘V.\M
30 Wbt
Nal:] N i 10 30
Frequency (MHzJ
Range (HHz) REW/UBU Ref/Atin  Det/Avy Type Pts  #sups/fode Label Ronge (FHz) RBU/VBW Ref/Attn  Det/fvg Type Suaep Pts #Swps/Made Label
1:.889-,15 208(-6dB)/ 3k 187/18 PERK/Vp It fvg uto) 2081 MAXH 8 degre:
2:.15-.49 Sk(-6dB)/108k  97/10 PERK/Volt fvg 2081 MAXH a 7:.889-.15 200C-6dB)/3k 187/18 PERK/Volt fvg o) 2881 MAXH Flot
3:.49-38 Ok (-6dB)/108k  97/10 FEAK/Uplt fvg 14k MAXH B degr 2 ‘.?73?1& g‘k‘(—jdgi/ﬂg‘k :7/12 Eﬁr\/‘u‘f : ﬁvj ’q::
FCC 15.289 Below 3@MHz.TST Rev 9.5 12 Jun 20819
ANTENNA- THREE ORIENTATIONS
Below 30MHz Data
Marker | Frequency Meter Det | AT0079 AF Cbl (dB) Dist. Corr. Corrected FCC 15.209 FCC Worst- | Azimuth | Antenna
(MHz) Reading (dB/m) Factor (dB) Reading QP/AV |15.209 PK| Case (Degs) Face
(dBuV) dB(uVolts/meter)| Limit Limit Margin
(dBuV/m) |(dBuv/m)| (dB)
1 .0369 63.25 Pk 12.6 A -80 -4.05 36.26 56.56 -40.31 0-360 On
4 .0369 54.71 Pk 12.6 A -80 -12.59 36.26 56.26 -48.85 0-360 Off
7 .0369 70.1 Pk 12.6 A -80 2.8 36.26 56.26 -33.46 0-360 Flat
5 .18069 45.38 Pk 11 A -80 -23.52 22.47 42.27 -45.99 0-360 Off
8 .58064 35.77 Pk 11 A -40 6.87 32.33 - -25.46 0-360 Flat
2 .63967 35.07 Pk 11 A -40 6.17 31.48 - -25.31 0-360 On
6 .75139 33.03 Pk 11 A -40 413 30.09 - -25.96 0-360 Off
9 1.26785 28.67 Pk 11.1 2 -40 -.03 25.54 - -25.57 0-360 Flat
3 1.55665 26.8 Pk 11.1 2 -40 -1.9 23.76 - -25.66 0-360 On

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

DATE: 2020-03-31

9.3.

WORST CASE BELOW 1 GHZ

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

gl:Test Focility: UL Morrisville 2828 Jan 9 16:48:27
Rodiated Emissions — 3 Meters
35 PY‘D‘JEDt Number: 13158878
Client: Broun
Test Location: S-SAC
Mode: 1Tx, BT, Worst-Case
75 Tested by: 11333
65
55
< (
~
3 45 . T
5 PRt CaB Uiy
)
<
35
o5
’l\w
5 w#"ﬂ vlieg
Nt
LU0
=
36 194 1880
Frequency (MHz)
Rarge () RBU/UBH Ref/Attn  Det/Pvg Typs Sweep Pts  Bwps/fode Label Ronge (M) REW/UEU Ref/Attn  Det/fug Typs Suen Pts  Fups/fade Label
1:38-208 120k(-608)/1M  97/18  PEGK/LogPur-Uideo Insecthuto) 4088 MAXH Horizontal | 312081088 120K(-68)/IN  97/18  PEGK/LogPur-Uidso JusecChuta) 8408  MAXH Hor zontal
FCC Part 15C 38-1@@@MHz_with RBs for DTS.TST Rev 9.5 12 Jun 2819

HORIZONTAL

95Test Facility: UL Morrisville 2828 Jan 9 16:48:27
Rodiated Emissions - 3 Meters
85 FY‘D‘J‘EDt Number: 13158878
Client: Braun
Test Location: S5-SAC
Mode: 1Tx, BT, Worst-Cosze
75 Tested by: 11933
65
55
< (
~
3 45 QP CaB U7 WY
s
~ 8
35 @
6
5 9 i/
25 @, o)
15
5
38 188 16080
Frequency (MHz)
Rarge () REW/UBH Ref/Attn  Det/fug Typs Sweep Pts  Fowps/lode Label Ronge (D) REW/UEU Ref/Attn  Det/fvg Tgpe Sweep Pis  Howps/fade Lobel
FCC Part 15C 3@-1@@@MHz with RBs for DTS.TST

Rev 9.5 12 Jun 2819

VERTICAL
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REPORT NO: R13158070-E4 DATE: 2020-03-31
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 * **131.6013| 30.65 Pk 19.7 -30.8 19.55 43.52 -23.97 0-360 198 H
5 * ** 37.652 36.31 Pk 21.6 -31.7 26.21 40 -13.79 0-360 102 Vv
6 * ** 168.3308| 41.24 Pk 18.1 -30.4 28.94 43.52 -14.58 0-360 102 Vv
2 * **240.7053| 38.91 Pk 17.7 -30 26.61 46.02 -19.41 0-360 102 H
3 ** 959.9988 30.76 Pk 29 -26.3 33.46 46.02 -12.56 0-360 102 H
4 ** 831.4821 34.62 Pk 27.9 -27.7 34.82 46.02 -11.2 0-360 102 H
7 * **611.3535| 30.63 Pk 24.9 -28.7 26.83 46.02 -19.19 0-360 101 Vv
8 46.2392 52.12 Pk 15.6 -31.5 36.22 - - 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
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REPORT NO: R13158070-E4
FCC ID: 2AG9A51910

DATE: 2020-03-31

9.4.

WORST CASE 18-26 GHZ

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

WKTest focility: JL Morrisville

2828 Jan 3

15:35:89

Rodioted Emisziors 3-Meters
Project Number: 13158870

Averogs Limit (dBulU/m2

135 Client: Broun
Test Location S-SAC
Mods 1Tx, Woret-case BT
35 Testec by: 17851
Sl:
751 Pck Linit LdBul/m)
e
> ~
3 55
o
e

(glest facility:

o5
18 26 5
Frecuercy (GHz)
Rorge (G2 IR Ref/Petn  Dat/hug Tope e Pto Bowpa/fode  Lobel Range (6 D] Ref/fctn  Tab/feg Type Sueen Plo Foums/lade  Lobe
111825.5 MCBBYH 992 FERK/Pur AvCRHS)  T6nsecAuted 18k AYH Hor izonta
FCC RSE 18 -0 26-EGHz DTS.TST Rev 9.5 12 Jun 28°9
JL Morrisville 2828 Jan 3 15:39: 89

Rodioted Emissiors 3-Meters
Project Number: 13158870

Averogs Limit (dBulU/m2

135 Client: Broun
Test Location S-SAC
Mode 1Tx, Worst-cose BT
J5 Testec by: 17851
35
75k-Feak. Linit. LdBUM/m)
‘e
3 -
3 s
ey
-

Frecuercy (GHz)

26 5

Rang (GHz: [ Ref/ftin  Del/fvg Tups Sucep

Ptz

#oups/tode  Label FBW/U3U Ref/fiitn  Let/fvg Ty S Pis

Ronge(6H2) pe vecp ;
208265 I¥(-Hd3)/ M 99/2 FEFK/2ur fvg(RM3)  IBnsec(Autol 18k

Foups/Mode
MAXA

Label
Vertical

FCC RSE 18 -0 26-EGHz DTS.TST

Rev 9.5 12 Jun 28°9

VERTICAL
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

18 — 26GHz DATA

Marker| Frequency | Meter | Det | ATO0O76 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 * **21.19759| 39.66 Pk 33.1 -34.5 38.26 54 -15.74 74 -35.74 | 0-360 148 H
2 * **22.53405| 39.84 Pk 33.6 -34.4 39.04 54 -14.96 74 -34.96 | 0-360 248 H
4 * **20.91377| 39.7 Pk 33.2 -34.7 38.2 54 -15.8 74 -35.8 | 0-360 152 Vv
5 * *%22.62661| 39.4 Pk 33.5 -34.3 38.6 54 -15.4 74 -35.4 | 0-360 252 Vv
6 * ** 23.77418| 39.53 Pk 34 -33.6 39.93 54 -14.07 74 -34.07 | 0-360 252 Vv
3 25.62114 40.21 Pk 34.5 -33.1 41.61 54 -12.39 74 -32.39 | 0-360 198 H
7 26.25773 39.65 Pk 35 -32.7 41.95 54 -12.05 74 -32.05 | 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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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 56 46
5-30 fl) a0

Decreases with the logarthm 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 C63.4.

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: 2020-03-31

10.1.1.

AC Power Line Norm

LINE 1 RESULTS

1@BTest Facility: UL-Morrisville 6 Jon 2B28 28:87:28
Conducted RFI Uoltage
“roject Number: 131580678
58 e B Ger (a6
Test Location: CONDI
Mode: Worst Cose BT
515} Tested by: 46726 / 46722
70
—
— 60 \\
- GF Limit (dBul)
e —
- 58\% > Hverage Limit (dBGUI
>
% 3 ffV \ s g 11
40 rhv T s KN P TV
il /\fV\ W NMM
% / |
Pran 4 B By
2p e b %% ALAN \
15 1 18 39
Frequency (MHz)
Range () REWBH  Ref/%tin  Det/fvg Mods Sweep  Pio Fowps/fode Lobel Farge (H) T/ ei/Atin  Dat/Avg flode Soeep Pre  Foups/Mocs  Lobel
1:15-38 k(-6 - 82/1a Ph/fv 18/ 3z 9951 1/URIT Line-L1
LC B.15-3BMHz Class-B & 15.287 Step Revr.TST Rev 95 28 Aug 2815
Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN VCF Cbl/Limiter Correcte QP Limit Margin | Average Limit | Margin
y Reading (dB) (dB) d (dBuV) (dB) (dBuV) (dB)
(MHz) (dBuV) Reading
dBuV
1 159 36.87 Pk 2 10 47.07 65.52 -18.45 - -
2 153 15.73 Av 2 10 25.93 - - 55.84 -29.91
3 .381 30.11 Pk A 10 40.21 58.26 -18.05 - -
4 .369 12.09 Av A 10 22.19 - - 48.52 -26.33
5 .504 37.76 Pk A 10 47.86 56 -8.14 - -
6 .504 22.62 Av A 10 32.72 - - 46 -13.28
7 1.008 30.25 Pk 0 10 40.25 56 -15.75 - -
8 1.008 14.53 Av 0 10 24.53 - - 46 -21.47
9 1.296 30.38 Pk 0 10.1 40.48 56 -15.52 - -
10 1.278 14.73 Av 0 10 24.73 - - 46 -21.27
1 12.516 31.79 Pk A 10.4 42.29 60 -17.71 - -
12 12.498 17.97 Av A 10.4 28.47 - - 50 -21.53
13 24.492 13.65 Pk 2 10.7 24.55 60 -35.45 - -
14 24.468 -1.81 Av 2 10.7 9.09 - - 50 -40.91
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REPORT NO: R13158070-E4 DATE: 2020-03-31
FCC ID: 2AG9A51910

LINE 2 RESULTS

Test Facility: UL-Morrisville 6 Jan 2828 28:87:28
Conducted RFI Uoltoge

3o ject Number: 13158070
98 Clitnt: Broun GMBH (PSG)
Test Location: CONDI
Yode: Worst Cose BT

30 Tested by: 46726 / 46722
78
[
5 60 0P i T CdBuU
P
- 5B Hverage Limit (dEGUI
=3
2 @ ! 25
T 4p 5 L3 oo R
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Fr‘ﬁquﬁmcg (MHz2

Range (MHz) RBH/UBW Ref/4tin  Det/Aeg Mode Sueep Pis  #5ups/Mode  Lobel Range (*Hz) RBU/UBW Ref/Attn  Dat/fvg Mode Swesp Ptz #hups/Moce  Label

LC_B. 15-38HHz_Class-B_&_15.207_Step_Rovr . TST Rev 95 28 Aug 2815

Range 2: Line-L2 .15 - 30MHz

Marker Frequenc Meter Det LISN VCF Cbl/Limiter Correcte QP Limit Margin | Average Limit | Margin

y Reading (dB) (dB) d (dBuV) (dB) (dBuV) (dB)
(MHz) (dBuV) Reading
dBuV
15 372 26.65 Pk A 10 36.75 58.46 -21.71 - -
16 372 10.9 Av A 10 21 - - 48.46 -27.46
17 .516 33.86 Pk 0 10 43.86 56 -12.14 - -
18 .516 21.31 Av 0 10 31.31 - - 46 -14.69
19 1.017 28.72 Pk 0 10 38.72 56 -17.28 - -
20 1.017 12.17 Av 0 10 2217 - - 46 -23.83
21 1.404 29.71 Pk 0 10.1 39.81 56 -16.19 - -
22 1.404 12.33 Av 0 10.1 22.43 - - 46 -23.57
23 1.596 28.85 Pk 0 10.1 38.95 56 -17.05 - -
24 1.596 11.97 Av 0 10.1 22.07 - - 46 -23.93
25 12.276 31.04 Pk A 10.4 41.54 60 -18.46 - -
26 12.258 15.39 Av A 10.4 25.89 - - 50 -24.11
27 24.636 18.48 Pk 2 10.7 29.38 60 -30.62 - -
28 24.669 -2.31 Av 2 10.7 8.59 - - 50 -41.41
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11. SETUP PHOTOS

Please refer to R13158070-EP2 for setup diagrams

END OF TEST REPORT
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