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REPORT NO: R13761452-E2 DATE: 2023-02-19

FCC ID: P36-219120 IC: 25187-219120
1. ATTESTATION OF TEST RESULTS
COMPANY NAME: Milwaukee Electric Tool Corp

13135 W Lisbon Road
Brookefield, WI 53005
United States

EUT DESCRIPTION: Wireless Earbuds
MODEL.: 2191-20
SERIAL NUMBER: Non-serialized

SAMPLE RECEIPT DATE: 2021-04-15

DATE TESTED: 2021-07-03 to 2021-07-20
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C: 2022 Complies
ISED RSS-247 Issue 2: 2017 Complies
ISED RSS-GEN Issue 5 + A1 + A2: 2021 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 A2LA, NIST, or any agency of the U.S. government.

Approved & Released Prepared By:
For UL LLC By:
4 | R
B N f@ﬁ*t‘é o o

Francisco deAnda Brian Kiewra

Staff Engineer Project Engineer

Consumer, Medical and IT Segment Consumer, Medical and IT Segment

UL Verifications Services UL LLC
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REPORT NO: R13761452-E2
FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

2. TEST RESULTS SUMMARY

FCC Clause | ISED Clause Requirement Result Comment
Reporting Per ANSI C63.10,
See Comment Duty Cycle purposes only Section 11.6.
RSS-GEN 6.7 o Reporting ANSI C63.10 Sections

See Comment 20dB BW/99% OBW purposes only 6.9.2 and 6.9.3

15.247 (a)(1) RSS-247 (5.1) (b) |Hopping Frequency Separation Complies None.

15.247 (a)(1)(iii) |RSS-247 (5.1) (d) |Number of Hopping Channels Complies None.

15.247 (a)(1)(iii) |RSS-247 (5.1) (d) |Average Time of Occupancy Complies None.

15.247 (b)(1) RSS-247 (5.4) (b) |Output Power Complies None.

See Comment Average Power Reporting Per ANSI C63.10,
9 purposes only Section 11.9.2.3.2.

15.247 (d) RSS-247 (5.5) Conducted Spurious Emissions | Complies None.

15.209, 15.205 g?g'GEN 8.9, Radiated Emissions Complies None.

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions | Complies None.

This report contains data provided by the applicant which can impact the validity of results. UL
LLC is only responsible for the validity of results after the integration of the data provided by the

customer.

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15: 2022, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance
v05r02, KDB 414788 D01 Radiated Test Site v01r01, RSS-GEN Issue 5 + +A1 +A2: 2021, and
RSS-247 Issue 2: 2017.

4. FACILITIES AND ACCREDITATION

UL LLC is accredited by A2LA, certification # 0751.06, for all testing performed within the scope
of this report. Testing was performed at the locations noted below.

Address ISED CABID | ISED Company Number | FCC Registration
Building:
O | 12 Laboratory Dr 2180C
RTP, NC 27709, U.S.A
uS0067 825374
Building:
2800 Perimeter Park Dr. Suite B 27265
Morrisville, NC 27560, U.S.A
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES

The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. 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 1.22%
1.3 dB (PK)
RF output power, conducted 0.45 dB (AV)
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 6.01 dB
Conducted Emissions (0.150-30MHz) - LISN 3.40 dB
Temperature 0.57°C
Humidity 3.39%
DC Supply voltages 1.70%
Time 3.39%

Uncertainty figures are valid to a confidence level of 95%.
54. 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
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a pair of wireless earbuds with a Bluetooth and BLE transceiver. This report covers
Bluetooth testing only.

6.2. 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 Basic GFSK 6.03 4.01
2402 - 2480 Enhanced DQPSK 7.27 5.33
2402 - 2480 Enhanced 8PSK 7.45 5.56

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. For average power
data please refer to section 9.7.

6.1. DESCRIPTION OF AVAILABLE ANTENNAS
The antenna(s) gain and type, as provided by the manufacturer’ are as follows:

The radio utilizes an FPCB antenna, with a maximum gain of 2.64dBi.

6.2. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was v1.6.2.6

The test utility software used during testing was RF_test_tool v5.2.2.69
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

6.3. WORST-CASE CONFIGURATION AND MODE

The left earbud and right earbud are electrically identical, therefore one earbud was used for
testing with the exception of power line conducted emissions testing. For power line conducted
emissions testing the EUT was placed in its charging case.

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

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.

All testing performed in GFSK and 8PSK modes. 8PSK mode represents DQPSK and is
considered equivalent or worst-case. Note — Power and Average Time of Occupancy were
performed in DQPSK mode.

Worst-case data rates as provided by the client were:
GFSK mode: DH5

DQPSK mode: 2-DH5
8PSK mode: 3-DH5

Page 9 of 73

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: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

6.4. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

None

/0 CABLES

1 1/0 1 Micro-USB | Shielded <3m Used only to plugin to

charging case

SETUP DIAGRAMS

Please refer to R13761452-EP1 for setup diagrams
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REPORT NO: R13761452-E2
FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

7. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment Used - Wireless Conducted Measurement Equipment

Equipment

ID Description Manufacturer | Model Number | Last Cal. | Next Cal.
Common Equipment
Conducted Room 1
SA0027 Keysight
(PRE0126407 Spectrum Analyzer Technologies NO030A 2021-06-25 | 2022-06-25
(PRE!)O10991027 N Environmental Meter | Fisher Scientific| 15-077-963 | 2020-06-26 |2021-06-26*
(PRE!)O10991027 N Environmental Meter | Fisher Scientific| 15-077-963 | 2021-07-12 | 2022-07-12
SOFTEMI Antenna Port Software uL 28/2‘??)'8”28 NA NA
Conducted Room 2
(PRSQ%%EAW Spectrum Analyzer Te’éﬁzz'lggties N9O30A  |2021-04-01|2022-06-10
(PRPI\E/Y)I:/I??;);%) RF Power Meter Te’éﬁzz'lggties N1911A  |2020-08-28 | 2021-08-28
PWS004 Peak and Avg Power Sensor, Keysight
(PRE0126443) 50MHz to 6GHz Technologies E9323A  12020-08-12|2021-08-12
HI0096 Environmental Meter Fisher Scientific 14-650-118 |[2020-09-23|2021-09-23
Version
SOFTEMI Antenna Port Software UL 2021.05.28 NA NA

* Testing performed while in calibration
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REPORT NO: R13761452-E2
FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

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

Chamber)
Equll%ment Description Manufacturer Model Number | Last Cal. | Next Cal.
0.009-30MHz
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2020-08-20 | 2021-08-20
30-1000 MHz
AT0075 Hybrid Broadband Sunol Sciences JB3 2020-10-27 | 2021-10-27
Antenna Corp.
AT0074 Hybrid Broadband Sunol Sciences JB3 2020-07-27 | 2021-07-27
Antenna Corp.
1-18 GHz
Double-Ridged
ATO0072 Waveguide Horn ETS Lindgren 3117 2021-05-03 | 2022-05-03
Antenna, 1 to 18 GHz
Double-Ridged
ATO078 Waveguide Horn ETS Lindgren 3117 2020-11-19| 2021-11-19
Antenna, 1 to 18 GHz
Gain-Loss Chains
Gain-loss string: , ,
S-SACO1 0.009-30MHz Various Various 2020-07-10| 2021-07-10
Gain-loss string: 25- . ,
S-SAC02 1000MHz Various Various 2020-07-10| 2021-07-10
S-SACO3 Gain-lass sting: 1- Various Various | 2020-07-06 | 2021-07-06
Receiver & Software
197954 Spectrum Analyzer | Rohde & Schwarz ESW44 2021-03-30 | 2022-03-30
197955 Spectrum Analyzer | Rohde & Schwarz ESW44 2021-03-10 | 2022-03-10
SOFTEMI EMI Software UL Version 9.5 (04 Mar 2021)
Additional
Equipment used
s/n 200037635 Environmental Meter Fisher Scientific 06-662-4 2020-01-22 | 2022-01-22
s/n 181474341 Environmental Meter Fisher Scientific 15-077-963 2020-08-06 | 2021-08-06
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REPORT NO: R13761452-E2
FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

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

Eqml%ment Description Manufacturer Model Number | Last Cal. | Next Cal.
Coax cable, RG223,
CBL087 N-male to BNC-male, Pasternack PE3W06143-240 | 2021-04-05 | 2022-04-05
20-ft.
HI0090 Environmental Meter Fisher Scientific 14-650-118 2020-06-26 | 2021-06-26
LISN, 50-ohm/50-uH, .
LISNOO3 250uH 2-conductor, | T ischer Custom | FCC-LISN-50/250- 554 o8 18| 2021-08-18
25A Com. 25-2-01
EMI Test Receiver
75141 9kHz-7GHz Rohde & Schwarz ESCI 7 2020-08-18 | 2021-08-18
Transient Limiter, ,
ATA222 0.009-100MHz Electro-Metrics EM-7600 2021-04-05 | 2022-04-05
CW2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
SOFTEMI EMI Software UL Version 9.5 (04 Mar 21)
Miscellaneous (if
needed)
ANSI C63.4 1m Per Annex B of
CDECABLEO001 extension cable. UL ANS| C63.4 2020-08-08 | 2021-08-08
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

8. 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

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Band-Edge: ANSI C63.10-2013 Section 7.8.6, 6.10.4 and 6.10.5

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

AC Line Conducted Emissions: ANSI C63.10-2013 Section 6.2
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DATE: 2023-02-19

REPORT NO: R13761452-E2
IC: 25187-219120

FCC ID: P36-219120
9. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

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

ON TIME AND DUTY CYCLE RESULTS

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

(msec) [(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 10.00| 10.00 1.000| 100.0% 0.00 0.010
Bluetooth 8PSK 10.00( 10.00 1.000( 100.0% 0.00 0.010

DUTY CYCLE PLOTS

=)

Frequency 2.4410000 GHz

Frequency 2.4410000 GHz

‘‘‘‘‘

a0 8.

0 s

0o
a2y w—'—L‘
v o

eady  UNNNE we RO

BLUETOOTH GFSK BLUETOOTH 8PSK
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REPORT NO: R13761452-E2
FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

9.2.

LIMITS
None; for reporting purposes only.

TEST PROCEDURE

20 dB AND 99% BANDWIDTH

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.

RESULTS

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.938 0.90676

Mid

2441

0.940

0.90572

High

2480

0.954

0.90567

—
Keysight Spectrum Analyzer - AP2021.5.28,85502/40882, MOR-CON2 Lo ) & sl Keysight Spectrum Analyzer - AP2021.5.28 85502/40882, MOR-CON2 ==
[ rer ALIGN AUTO _[12:22:52 PMJul 09, 2021 RE_ [s00 oC | I INT REF] [ ALIGNAUTO _[12:24:50 PHJul 09,2021
Center Freq: 2.402000000 GHz i e Frequency [Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
Trig: Free Run AvglHold: 20120 NFE == Trig: Free Run Avg|Hold: 20/20
#FGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB. Radio Device: BTS
Ref Offset 108 dB Ref Offset 108 dB
idiv Ref 20.00 dBm EO dBidiv Ref 20.00 dBm
og
CenterFreq oo CenterFreq
A 2402000000 GHz w cn 2.441000000 GHz
100
-
400
600
Center 2.402 GHz Span 2 MHz, CF Step) Center 2.441 GHz Span 2 MHz. CF Step|
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 kHz| #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 kHz|
N N Auto Man| N N Auto Man
Occupied Bandwidth Total Power 11.7 dBm Occupied Bandwidth Total Power 11.2dBm
906.76 kHz FreqOffset 905.72 kHz FreqOffset
Transmit Freq Error 52.951kHz  OBW Power 99.00 % Oha Transmit Freq Error 52.608kHz  OBW Power 99.00 % oHe
x dB Bandwidth 960.2 kHz xdB -20.00 dB x dB Bandwidth 966.8 kHz xdB -20.00 dB
status samus
% owcC % Cc
99% BW LOW CHANNEL 99% BW MID CHANNEL
[ Keysight Spectrum Analyzer - AP2021.5.26 85502/40882, MOR-CON2 Lo lc )
W[50 DC NT ReF] ALIGN AUTO__[12:27:00 PM3ul 09, 2021
[Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
NFE == Trig: Free Run Avg|Hold: 20/20
#FGain:ow  #Atten: 30 dB Radio Device: BTS
Ref Offset 108 dB
10 dB/div Ref 20.00 dBm
Log
! CenterFreq|

000

2.480000000 GHz|

Center 2.48 GHz
#Res BW 30 kHz

Span 2 MHz
#Sweep 100 ms|

#VBW 91 kHz

CF Step
200.000 kHez|

Occupied Bandwidth Total Power 10.8 dBm
905.67 kHz

Transmit Freq Error 53.006 kHz OBW Power 99.00 %

x dB Bandwidth 961.2 kHz xdB -20.00 dB

sTATUS

lAuto Man|

Freq Offset|
0 He|

99% BW HIGH CHANNEL
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REPORT NO: R13761452-E2
FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

[B5 Keysight Spectrum Analyzer - AP2021.5.25 85502/ 40682 MOR. CONZ (oo e (B Keyight Spectrum Anslyzer - AP20Z15 25 85502/ 40852 MOR-CONZ =Tk
[~ [s0a oc [ mreer [ Ao izaesendts iz [~ oo % [s0a OC [ INT REF ALIGN AUTO | 12:24:23 PMJul 09, 2021 Froquency
#Avg Type: RMS TRAcE B #Avg Type: RMS TRAGE - 3
EENE 2'40200,?;200 G,,",.g: Wide == Trig: FreeRun AvgHolg: 2020 B TR Sae ez ““,‘,’FE"“ G;,!g: Wide .J Trig: Free Run AvaHolG: 2020 T } s
IFGain:Low  #Atten: 30 dB oerle IFGain:Low #Atten: 30 dB oeTlP
- Auto Tune VKT ) Auto Tune|
Ref Offset 108 dB AMkr1 938 kHz| Ref Offset 108 dB AMkr1 QfxC kHz
19geidn__Ref 20.00 dBm 0.422d 1o geidiv__Ref 20.00 dBm 0.326 dB
CenterFreq Center Freq
00 2.402000000 GHz 100 2.441000000 GHz|
o, 00
StartFreq| StartFreq|
0o 2.401000000 GHz 0o 2.440000000 GHz|
3 . ! W . :
- Stop Freq| A Stop Freq|
2403000000 GHz 2442000000 GHz|
oo 00
0o 1 CF Step 00 CF Stej
200.000 kHz| : 200,000 kHz
|Auto Man | Auto Man|
500 00
0o Freq Offset| - Freq Offset|
0 Hz| : OHz
00 700
ICenter 2.402000 GHz Span 2.000 MHz Center 2.441000 GHz Span 2.000 MHz.
[#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts) #Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 ptsn
usc: status usc status
B Keysight Spectrum Analyzer - AP2021.5.28,85502/40682 MOR- CON2 oo )
[ & [s0a oc I NT REF] ALIGN AUTO [ 12:26:25 PMul 09, 2021 =
[Center Freq 2.480000000 GHz ) #Avg Type: RMS TRACE[1 23456 requency
NFE— PNo-Wide == Trig: FreeRun AvglHold: 2020 !
IFGain:ow  #Atten: 30 dB o=tlP
Auto Tune|
RefOffset 10.8 dB AMKr1 954 kHz|
[ogeidn _Ref 20.00 dBm 1.680 dB
CenterFreq
100 2.480000000 GHz
000
StartFreq|
00 2.479000000 GHe|
oo e ¢ StopFreq
2481000000 GHz|
100
F Step
oo 200,000 kHz]
Auto Man|
. Freq Offset|
: 0Hz
700
ICenter 2.480000 GHz Span 2.000 MHz
#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 ptsn
sc status
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REPORT NO: R13761452-E2

FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel

Frequency
(MHz)

20dB Bandwidth
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.352

1.2251

Mid

2441

1.356

1.2298

High

2480

1.378

1.2278

Keyaght Spectrum Anslyzer - AP20ZL5 28 85502/ A0GE2 MOR-CON2 To e ) Keysight Spectram Analyzer - AP20ZL5 28 85502 40882 MOR. CON2 (E=mjr
F [ rer ALIGN AUTO _[12:29:48 PM1ui 09, 2021 RE_ [s00 o | I INT REF] [ ALIGNAUTO [12:32:18 PHul 08,2021
Center Freq: 2.402000000 GHz Radio Std: None Frequency [Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
= Trig: FreeRun AvglHold: 20120 NFE == Trig: Free Run Avg|Hold: 20/20
#FGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB. Radio Device: BTS
Ref Offset 108 dB Ref Offset 108 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log T Log
oe CenterFreq o CenterFreq
0 2402000000 GHz o 2.441000000 GHz
00 100
00 200
400 400
500 600
Center 2.402 GHz Span 2 MHz, CF Stey Center 2.441 GHz Span 2 MHz. CF Stej
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 kH’; #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200000 kH';
N N lAuto Man| N N Auto Man
Occupied Bandwidth Total Power 11.4 dBm Occupied Bandwidth Total Power 11.5 dBm
1.2251 MHz FreqOffset 1.2298 MHz FreqOffset
Transmit Freq Error 43.658kHz  OBW Power 99.00 % Oha Transmit Freq Error 42645kHz  OBW Power 99.00 % oHe
x dB Bandwidth 1.371 MHz xdB -20.00 dB x dB Bandwidth 1.374 MHz xdB -20.00 dB
sc status usc. status
0, 0,
99% BW LOW CHANNEL 99% BW MID CHANNEL
21,525 85502/ 40852 MOR-CONZ To e
oc | NT REF] ALIGN AUTO__|12:35:12 PM1ul 09, 2621
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
== Trig: Free Run ‘Avg|Hold: 20/20
#FGainiow  #Atten: 30 dB Radio Device: BTS
Ref Offset 108 dB
10 dBidiv Ref 20.00 dBm
Log
100 CenterFreq|
100 2.480000000 GHz
100
200
w00
00
00
Center 2.48 GHz Span 2 MHz. CF Stej
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 200,000 ng
lAuto Man|
Occupied Bandwidth Total Power 10.8 dBm
1.2278 MHz FreqOffset
Transmit Freq Error 42.866 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.373 MHz xdB -20.00 dB
usc sTaTus
0,
99% BW HIGH CHANNEL
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

Keysight Spectrum Analyzer - AP2021.5.28,85502/40882, MOR-CON2. =S Keysight Spectrum Analyzer - AP2021.5.28 85502/40882 MOR-CON2. [E=N[E=n:
R [ T Rer [ ALIGNAUTO _[12:25:06 PHJul 0 R[50 DC i INT REF] [ ALIGNAUTO _[12:31:51 PMJul 09,2021
#Avg Type: RMS Frequency Center Freq 2.441000000 GHz ] #Avg Type: RMS s| Frequency
PNo-Wide == Trig: Free Run Avg|Hold: 20120 NFE PNO:Wide —— Irig: FreeRun Avg|Hold: 20/20 T
IFGain:low  #Atten: 30 dB IFGain:Low  #Atten: 30 dB oelP
; Auto Tune . - Auto Tune|
Ref Offset 108 dB AMkr1 1.352 MHZ] Ref Offset 10.8 dB AMkr1 1.356 MHz
19geidy__Ref 20.00 dBm 0.053 dB [o e Ref 20.00 dBm -0.267 dBj
CenterFreq CenterFreq
2.402000000 GHz 100 2.441000000 GHz|
o, 00 i
StartFreq| StartFreq
0o 2401000000 GHz 100 2440000000 GHz|
00 4 ] 200 oo
>A A 4 Stop Freq| >X< © 2 Stop Freq|
2.403000000 GHz 2.442000000 GHz|
00 300
0o CF Step 00 CF Step!|
200.000 kHz] 200.000 kHz
lAuto Man| Auto Man
00 500
. Freq Offset| oo Freq Offset|
0 Hz| - | OHz
00 0
ICenter 2.402000 GHz Span 2.000 MHz Center 2.441000 GHz Span 2.000 MHz
[#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)| #Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 ptsﬂ
s status = sTarus
B Keyight Spectram Amalyeer - AP20ZL5 28 85502/ 40382 MR, CONG. ==
[~ [s0a ic I NT ReF] ALIGN AUTO [ 12:34:42 PM 2l 09, 2021 Frequency
#Avg Type: RMS L R
Center Fre 2.48000:]‘200 GPHN(E W Trig: Fres Run AvoIHO: 20/20 T 56
IFGain:ow  #Atten: 30 dB oerlP
- Auto Tune
Ref Offset 108 4B AMKr1 1.378 MHz|
10dBigiv_ Ref 20.00 dBm -0.135 dB
Log
Center Freq|
100 2.480000000 GHe|
000
StartFreq|
oo 2.479000000 GHe|
o ) o] StopFreq|
A 2.481000000 GHz
00 y
w00 CF Step
200,000 kHz
lAuto Man
500
. Freq Offset
0 Hz|
700
Center 2.480000 GHz Span 2.000 MHz.
#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 ptsn
sc status
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9.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

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

RESULTS

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BB Keysight Spectrum Analyzer - AP2021.5.28,85502/40882, MOR-CONZ |
ol RF [s0e bpc | [ [ INT REF] [ ALIGN AUTO [01:01:39 PMJul 09, 2021
Center Freq 2.441500000 GH=z | #Avg Type: RMS TRAGE[T -3 -5 6 Frequency
NFE PNO: Wide o 1rig: Free Run Avg|Heold:>100/100 TYPE| M WAARAAARY
IFGain:Low #Atten: 40 dB DET)
Auto Tune
Ref Offset 10.8 dB
10 dB/idiv Ref 30.00 dBm
Log
Center Freq
200 2.441500000 GHz|
100
>X StartFreq
000 2.439000000 GHz|
e Stop Freq
2.444000000 GHz|
-20.0
CF Step
= 500.000 kHz
| Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-50.0
Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
MSG STATUS
HOPPING FREQUENCY SEPARATION PLOT
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IC: 25187-219120

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Bl Keysight Spectrum Analyzer - AP2021.5.28,85502/40882, MOR-CONZ ==
[ RF [soa bpc | INT REF] ALIGN AUTO |01:20:12 PMJul 09, 2021
Center Freq 2.441500000 GHz i #Avg Type: RMS TRACE 56 Frequency
NEE PNO: Wide 50 Trig: Free Run Avg|Heold:>100/100 TYPE[ M AR
IFGain:Low #Atten: 40 dB DET|
Auto Tune|
Ref Offset 10.8 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq

200

100

0.00

-0

-20.0

-30.0

-40.0

-50.0

-B0.0

MSG

Center 2.441500 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 5.000 MHz

Sweep 2.533 ms (1001 pts)

STATUS

2.441500000 GHz|

StartFreq
2.439000000 GHz

Stop Freq
2.444000000 GHz

| Auto

CF Step
500.000 kHz
Man

Freq Offset
0 Hz

HOPPING FREQUENCY SEPARATION PLOT

Note — The channel hopping separation of 1MHz is less than the 20 dB bandwidth (approx. 1.38
MHz). However, the output power is less than 125 mW and the channel separation is greater
than 2/3 the 20 dB bandwidth (approx. 919 kHz).

Ch. A Ch.B | Ch.1to | Max. 20 (2/3 20 dB| Margin
Ch. 2 dB BW BW
Sep.
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
2441 2442 1.000 1.378 0.919 -0.081
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

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. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: All Channels Observed
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9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BE Keysight Spectrum Analyzer - AP2021.5.28,85502/40882, MOR-CON2 = )
1 RF [soQ bc | | | INT REF| | ALIGN AUTO [12:59:33 PMJul 09, 2021 F
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE 3250 requency
NEE PNO: Fast o Trig: Free Run Avg|Hold:>100/100 TYPE|M WA
: > P
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 10.8 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.440000000 GHz
100
StartFreq

2.390000000 GHz

e 1431 dlEm)| Stop Freq
2.490000000 GHz
200
CF Step
s 10.000000 MHz
Auto Man
-A0.0 Fdea ks
Freq Offset
50,0
0O Hz
-B0.0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
100MHz SPAN
BB Keysight Spectrum Analyzer - AP2021.5 28,85502/40882, MOR-COMN2 = | (|
1 RF |soq bC | | [ INT REF| | ALIGN AUTO |12:54:01 PMJul 09, 2021
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRACE[T 515 6 Frequency
NFE PNO: Wide p Trig: Free Run Avg|Hold:>100/100 TYPE| M i
IFGain:Low Atten: 30 dB DET|P
Auto Tune
Ref Offset 10.8 dB
10 deidiv. Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
10.0
StartFreq
oo 2.400000000 GHz
o Stop Freq
2.430000000 GHz
-20.0
CF Step
o 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-60.0
Start 2.40000 GHz Stop 2.43000 GH=z
Res BW 300 KHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R13761452-E2 DATE: 2023-02-19

FCC ID: P36-219120 IC: 25187-219120
BE Keysight Spectrum Analyzer - AP2021.5.28 85502/40882, MOR-CON2 [re ][R |
[ RF [500 DpC | [ [ INT REF| [ ALIGN AUTO  [12:55:50 PMJul 08, 2021 F
[Center Freq 2.445000000 GHz \ #Avg Type: RMS TRACE[S 355 5 requency
NEE PNO: Wide CpJ Trig: Free Run Avg|Held:>100/100 TPE| MW
IFGain:Low Atten: 30 dB DeT|P
Auto Tune
Ref Offset 10.8 dB
10 dB/div.  Ref 30.00 dBm
JLog
Center Freq
200 2.445000000 GHz
10.0
StartFreq
oo 2.430000000 GHz
1o Stop Freq
2.460000000 GHz
-20.0
CF Step
i 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
GO0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
BB Keysight Spectrum Analyzer - AP2021.5.28,85502/40882, MOR-C OMN2 Iillilﬁ_
1 RF |son bDC | | [ INT REF| | ALIGN AUTO |12:58:00 PMIul 09, 2021
[Center Freq 2.475000000 GH=z | #Avg Type: RMS TRAGE S 58 Frequency
NEE PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100 TYPE| M AAAAARAAR
IFGain:Low Atten: 30 dB DET|P
Auto Tune
Ref Offset 10.8 dB
10 dBidiv. - Ref 30.00 dBm
Log
Center Freq
200 2.475000000 GHz
10.0
StartFreq
aon 2.460000000 GHz
-l Stop Freq
2.490000000 GHz
-20.0
CF Ste
o 3.000000 MH2
Auto Man
-40.0
Freq Offset
-£0.0
0 Hz
-60.0
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 3 OF 3
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9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BB Keysight Spectrum Analyzer - AP2021.5.28,85502/40882, MOR-CON2 == &_
1 RF [soa bc | | | INT REF] | ALIGN AUTO [01:17:28 PMJul 09, 2021 E
Center Freq 2.440000000 GH=z | _ Avg Type: Log-Pwr TRACE[T 5556 requency
NEE PNO: Fast (53 1rig: FreeRun Avg|Hold:>100/100 TYPE| MR
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 10.8 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq
20.0 2.440000000 GHz|
10.0
StartFreq
oo 2.390000000 GHz
100 ~12.99 ob| Stop Freq
2.490000000 GHz
200
CF Step
e 10.000000 MHz
Auto Man
JRUTu o) OSSR A0, S S [ S St SS— - SV Y "
Freq Offset
-50.0
0 Hz|
0.0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
100MHz SPAN
BB Keysight Spectrum Analyzer - 4P2021.5.28,85502/40882, MOR-CON2 = E
1 RF [so DC | | | INT REF[ [ ALIGN AUTO [01:10:53 PMJul 08, 2021 E
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRACETS 355 & requeney
NFE PNO: Wide (50 1rig: Free Run Avg|Hold:>100/100 'I“/F'E’\P'I AR
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 10.8 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
10.0
StartFreq
0.00 2.400000000 GHz
o8 Stop Freq
2.430000000 GHz
200
CF Step
—nn 3.000000 MHz
Auto Man
-40.0
Freq Offset|
-50.0
0 Hz|
B0.0
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG ISTATUS
30MHz SPAN, SEGMENT 1 OF 3
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BN Keysight Spectrum Analyzer - AP2021 5.28,85502/40882, MOR-CON2 [E=RE=ER
| RF [son bc | [ | INT REF| | ALIGN AUTO  [01:12:36 PMJul 09, 2021 F
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[T D355 6 requency
NEE PNO: Wide o Trig: Free Run Avg|Hold:>100/100 TYPE| MR
- P
IFGain:Low Atten: 30 dB DET)
Auto Tune
Ref Offset 10.8 dB
10 dBidiv Ref 30.00 dBm
JLog
CenterFreq||
20 2.445000000 GHz
100
StartFreq|]
0o 2.430000000 GHz
e Stop Freq|
2.460000000 GHz
200
0 CF Step
3.000000 MHz
Auto Man
-40.0
Freq Offset
500
0Hz
50.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
BB Keysight Spectrum Analyzer - AP2021.5.28,85502/40882,MOR-CON2 = = ﬂ_-
1 RF [soq bC | | | INT REF| | ALIGN AUTO [01:15:41 PMJul 09, 2021
Center Freq 2.475000000 GHz | #Avg Type: RMS TRACE[T =355 6 Frequency
NFE PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100 TEP; I;I

IFGain:Low Atten: 30 dB

Ref Offset 10.8 dB

10 dBidiv Ref 30.00 dBm
Log

Auto Tune

-20.0

-30.0

Center Freq
2.475000000 GHz

StartFreq
2.460000000 GHz

Stop Freq
2.490000000 GHz

-40.0

Auto

CF Step
3.000000 MHz
Man

-50.0

Freq Offset
0 Hz

Start 2.46000 GHz
Res BW 300 kHz

#VBW 910 kHz

Stop 2.49000 GHz
Sweep 1.000 ms (1001 pts)

IMSG

STATUS

30MHz SPAN, SEGMENT 3 OF 3
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9.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

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
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9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of :

Wy Pulses in A U Limit Margin

DH Packet | Width of Occupancy 9

3.16 (sec) (sec)

(msec) (sec)
seconds
GFSK Normal Mode

DH1 0.380 32 0.1216 0.4 -0.2784
DH3 1.632 12 0.1958 0.4 -0.2042
DH5 2.872 10 0.2872 0.4 -0.1128
Pulse N;u::;beesrizf Average Time | i | Margin

DH Packet | Width of Occupancy g

0.8 (sec) (sec)

(sec) (sec)
seconds
GFSK AFH Mode
DHA1 0.380 8 0.03040 0.4 -0.3696
DH3 1.632 3 0.04896 0.4 -0.3510
DH5 2.872 25 0.07180 0.4 -0.3282
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FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120
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REPORT NO: R13761452-E2
FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.388 31 0.12028 0.4 -0.2797
3DH3 1.636 16 0.26176 0.4 -0.1382
3DH5 2.88 10 0.288 0.4 -0.112

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: R13761452-E2
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DATE: 2023-02-19
IC: 25187-219120
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

9.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

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 10.98 dB (including 10 dB pad and 0.98 dB cable) was
entered as an offset in the power meter to allow for a peak reading of power.

RESULTS
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DATE: 2023-02-19
IC: 25187-219120

REPORT NO: R13761452-E2
FCC ID: P36-219120

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: [85502/40882
Date: 2021-07-09
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 6.03 30 -23.97
Middle 2441 5.55 30 -24.45
High 2480 4.60 30 -25.4

9.6.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: |85502/40882
Date: 2021-07-09
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 7.27 30 -22.73
Middle 2441 6.81 30 -23.19
High 2480 6.05 30 -23.95

9.6.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: [85502/40882
Date: 2021-07-09
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 7.45 21 -13.55
Middle 2441 7.02 21 -13.98
High 2480 6.32 21 -14.68
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REPORT NO: R13761452-E2
FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

9.7. 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 10.98 dB (including 10 dB pad and 0.98 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: |85502/40882
Date 2021-07-09
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.86
Middle 2441 5.37
High 2480 4.41

9.7.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: |85502/40882
Date 2021-07-09
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.56
Middle 2441 5.15
High 2480 4.22
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REPORT NO: R13761452-E2
FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

9.7.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: |85502/40882
Date 2021-07-09
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.55
Middle 2441 5.14
High 2480 4.23
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5
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: R13761452-E2 DATE: 2023-02-19
IC: 25187-219120

FCC ID: P36-219120
9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: R13761452-E2
FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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REPORT NO: R13761452-E2 DATE: 2023-02-19
IC: 25187-219120

FCC ID: P36-219120
9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING
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NFE PNO: Wide == Trig: Free Run Avg|Hold: 1001100 TYeE[M v NFE PNO: Fast == Trig: Free Run Avg|Hold: 1010 TYPE|M A
w  #Atten: 40 dB oerlP IFGainiLow  #Atten: 40 dB oeTlP
Auto Tune| Auto Tune;
Ref Offset 10.8 dB Ref Offset 10.8 dB
10 dBidiv___Ref 30.00 dBm 10 deidiv__Ref 30.00 dBm
Log Log
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0 ) 2400000000 GHz| 0r X GHz|
) 000
StartFreq : StartFreq|
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o ‘ 1 S R P ,
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2.407500000 GHz| I Il | ‘ { 1 26.000000000 GHz|
) a0 !
[ \ \ \ \
Center 2.400000 GHz Span 15.00 MHz CF Step| Start 30 MHz Stop 26.00 GHz CF Step!
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2.597000000 GHz|
lAuto Man| = — Auto Man|
I S
1N [ 2.402 025 GHz 3.525 dBm 1N T 24020 GHz 1.936 dBm
2 N 1 2400000GHz  -39.711dBm 2 N 1 48040GHz  -41.040dBm
3N f 2399745 GHz -38160 dBm FreqOffset 3 N f 7.206 0 GHz -46.476 dBm FreqOffset|
4 0 He| 4 N f 24.0425GHz -32.480 dBm 0Hz|
5 = 5 E
§ 6
7 7
8 8
9 9
10 10
1 - 11 )
s status sc. status
eysight Spectrum Analyzer - AP20ZL5 28 85502/ 4082 MOR-CON2 Toe ) Xeysight Spectrum Analyzer - AP20ZL5 28 85502/ 40882 MOR.CON =Tk
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IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTlP
Auto Tune| Auto Tune
Ref Offset 108 dB Ref Offset 108 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq . CenterFreq
20 2441000000 GHz 0o { 13015000000 GHz|
00
00 -
) StartFreq| StartFreq|
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=0 5 ¢
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Auto Man| Auto Man
PR i g
z X m
o0 Freq Offset 3N f 73230GHz  -48.202dBm FreqOffset
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#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) « i »
sc status usc. status
Keysight Spectrum Analyzer - AP2021.5.28 85502/ CoN2 [N Keysight Spectrum Analyzer - AP2021.5.28,85502/40882 MOR-CON2. =S
[ & ] bC [ ke ALIGN AUTO [ 12:35:36 PM1ul 09 & __Is00_Dc | I NT R [ ALIGNAUTO _[12:36:05PM)ul 09,2021
enter Freq 2.483500000 GHz ) #Avg Type: RMS TRAGE Frequency Center Freq 13.015000000 GHz ) #Avg Type: RMS TRACE] B Frequency
NFE PNO: Wide —— Trig: FreeRun AvglHold: 100/100 TYRE[M NFE PNO: Fast —— 11ig: FreeRun AvglHold: 10/10 TYPE(M
IFGain:Low #Atten: 40 dB. oerlP IFGaindLow #Atten: 40 dB oet|P
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" Auto Man| Auto Man
2480 170 GHz 2751 dBm N 2.480 0 GHz 0732 dBm
2484190GHz  -38.879dBm 2 N 1 49600GHz  -43551dBm
2483500 GHz -39.237 dBm FreqOffset 3N f 440 0 GHz -36.696 dBm FreqOffset
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E H E
7
8
9
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Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

=3 - AP20Z1. [E=E[ER= =3 - AP202L . MOR-CON2 Lo & )
[’ [s0a oc NT ReF] ALIGN AUTO _[01:22:15 PM3ul 09, 2021 Froquency W [s1a oc [ rrer ALIGN AUTO_[01:23:19 PMJul 09, 2021 Frequency
I #Avg Type: RMS TRACE[T 555 6 ¥ #Avg Type:RMS 356
Center Freq 2 40000.?;200 G.,'"..g Wide _._‘ Trig: Free Run AvglHold: 1001100 ™ ‘| RO 48350,?;2"" GPHN(Z)_ Wide _._‘ Trig: Free Run ‘AvglHold: 100/100 e
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oetlP
Auto Tune Auto Tune|
Ref Offset 108 dB Ref Offset 10.8 dB
10 dBidiv__Ref 30.00 dBm 10 dBidiv___Ref 30.00 dBm
Log Log
. CenterFreq 200 CenterFreq
0o 9 2.400000000 GHz| 100 5 2.483500000 GHz
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e 2392500000 GHz| A 2.476000000 GHz|
200 30.0
I [ 5
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600 500
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0 X - Man g TRCTONWDTH e Man
N 2.405 055 GHz 5.937 dBm N [ 2477230 GHz 5.364 dBm
2 N 2400000GHz  -40.879 dBm 2 N 1 2487025GHz  -38.447 dBm
3N 2399665GHz  -37.787 dBm FreqOffset 3N f 2483500GHz  -39.919 dBm FreqOffset
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1 - 1 -
J < B «
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LOW BANDEDGE
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REPORT NO: R13761452-E2

FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

10. 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

RSS-GEN, Section 8.9 and 8.10.

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 -

Frequency Range

Field Strength Limit

Field Strength Limit

(MHz) (uV/m) at3 m (dBuV/m) at 3 m
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 100 kHz for peak detection
measurements or 120 kHz for 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 or average (9-90kHz and 110-490kHz).

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.
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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 1 MHz resolution bandwidth with 1/T
video bandwidth with peak detector for average measurements.

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).

The limits in CFR 47, Part 15, Subpart C, paragraph 15.209(a), are identical to those in RSS-
Gen section 8.9, Table 6, since the measurements are performed in terms of magnetic field
strength and converted to electric field strength levels (as reported in the table), using the free
space impdedance of 377 Ohms. For example the measurement at frequency X kHz resulted in
a level of Y dBuV/m, which is equivalent to Y — 51.5 = Z dBuA/m, which has the same margin,
W dB, to the corresponding RSS-Gen Table 6 limit as it has to 15.209(a) limit.

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.

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

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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FCC ID: P36-219120 IC: 25187-219120

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZKTEat Fac lity: UL Morrisville 2821 Jun 3 18:83:24
Restricted Boadedge
115 °roject Numbe~: 13761452
Client: Milwadkee Electric Tool Corp
Test Locotion: S$-SAC
- Mode: 1Tx, GF3K, 2482
18 Tested by: 46722
a5 N
BK
< Peck Limit (dBuU/m
> 7|:
3
w
Z
65
55 AverogeilLimit (dBub)/m)
z
Wbl s R AV A e st Pt oo s by, s M&;MM / \ww
45 'v WAl
\/}
2.31 18 .5MH=z/ 2.415
Freguency (GHz)
Rorge (6Hz) ] Ref/fttn  Det/fvg focke Suee Fto #ups/ace Lobel Rorge (Gtiz) BBl Ref/Attn  Det/vg Hode Sucep Fis  #ups/fode Lobel
1:2.31-2.415 INCEB)/SH  187/18 PEK/Pur Avg(RMS)  Znsectfuto) 2081 HAIH Horizontal - Pk | 2:2.31-2.415 INC-6cB)/1E 18718 PEAK/Uslt g 12ne/RBU 281 WRIT Herizontal - v
Rev 3.5 B4 Mar 2321

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak Limit | PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 238996 | 41.6 Pk 31.9 -24.2 49.3 - 74 -24.7 133 117 H

2 * ** 238513 | 42.46 | Pk 32.2 -24.3 50.36 - - 74 -23.64| 133 117 H

3 * ** 238996 | 27.94 |VALT| 31.9 -24.2 35.64 54 -18.36 - - 133 117 H

4 * ** 23804 | 27.73 |VA1T| 325 -24.3 35.93 54 -18.07 - - 133 117 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

1ZKTBBt Foc lity: UL Morrisville 2821 Jun 3 10:16:23
Restricted Boadedge
- “roject Numbe~: 13761482
[ Client: Milwaukee Electric Tool Corp
Test Locotion: 5-SAC
- Mode: 1Tx, GF3K, 2482
18 Tested by: 46722
95
85
£ Peak Limit (dBul/m
3 75
5
@
-
65
55 Averaogeilimit (dBub)/m)
o 1
o
45
35 4 3
2.31 18.5MH=z/ 2.415
Freguency (GHz)
Rarge (612) REU/ VB Ref/Atin  Det/fvg fode Sueep Pls  #ups/loce Lobel Ronge (Gfiz) BBl Ref/Attn  Det/Avg Mode Sueep Ps  #ups/ode  Lobel
Rev 3.5 B4 Mar 2221

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak Limit | PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 238996 | 40.64 | Pk 31.9 -24.2 48.34 - - 74 -25.66 | 161 101 Vv

2 * ** 235625 | 42.72 | Pk 32.2 -24.3 50.62 - - 74 -23.38| 161 101 Vv

3 * ** 238996 | 27.46 |VALT| 31.9 -24.2 35.16 54 -18.84 - - 161 101 Vv

4 * *% 237972 | 27.52 |VALT| 32.5 -24.3 35.72 54 -18.28 - - 161 101 \Y
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

1ZKTEst Fac lity: UL Morrisville 2821 Jun 3 17:54:25
Restricted Bondedge
- ®roject Numbe~: 13761452
[ Client: Milwaukee Electric Tool Corp
Test Location: 5-SAC
Mode: 1Tx, GF3K, 2488
185 Tested by: 23351/46722
g5 [\
8!: (/
: |
> I Peok Limit CdBuUYm)
37
® /;
5
65 ‘
55 // \k Avercge Limit (dBul/m)
sttt WM/ \MWWWWWMWW |t maniendiaediad oy, et tationgaen oottt s
45
g
[ K@\M_,__W_MM

2.46 18 3MHz/ 2.563

Freguency (GHz)
Range (6t) RE/UEN Fef/Atin  Det/Avg fode Sueep Pts  #oups/llade Label Rangs (63 REU/ Ref /Attn Det/Avg Mode Sueep Pos  Houps/fiade  Label
1:2.46-2.563 IM-GE)/M  IBT/D  PERK/Fur AgRMS)  nsecthio) 2081 PAAH forizontal - Pk | 22462563 MC-68I/1E  18/18 FERK/UDIL vg 1zns/FBi 28 VRIT Herizontal - v

Rev 9.5 B4 Ma- 2321

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 248354 | 43.49 | Pk 32.5 -24.1 51.89 - - 74 -22.11| 125 129 H

2 * ** 248596 | 42.65 | Pk 32.5 -24.1 51.05 - - 74 -22.95| 125 129 H

3 * ** 248354 | 29.31 |VALT| 32.5 -24.1 37.71 54 -16.29 - - 125 129 H

4 * ** 248369 | 29.22 |VALT| 32.5 -24.1 37.62 54 -16.38 - - 125 129 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

1ZKTBBt Foc lity: UL Morrisville 2821 Jun 3 18:08:23
Restricted Boadedge
- Zroject Numbe~: 13761452
[ Client: Milwaukee Electric Tool Corp
Test Location: S-5AC
- Mode: 1Tx, GF3K, 2488

18 Tested by: 23351/46722

95

25
&
hY Peak Limit CdBulym)
> 7|:
5
)
o

65

Avercge Limit CdBuU/m)
5|:
6.0
45
3
35 &
2.46 18. 3MH=/ 2.563
Freguency (GHz)
Ronge (6Hz) e/ VBl Ref/Atin  Det/fg fode Sueep Pis #sups/lade  Label Ronge (6z) e/ Ref/Attn  Det/fivg Mode Sueep Ps  #oups/Mode  Label

Rev 3.5 B4 Mar 2221

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak Limit | PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 248354 | 42.68 | Pk 32.5 -24.1 51.08 - - 74 -22.92| 167 125 Vv

2 * ** 248539 | 43.76 | Pk 32.5 -24.1 52.16 - - 74 -21.84| 167 125 Vv

3 * ** 248354 | 28.79 |VALT| 32.5 -24.1 37.19 54 -16.81 - - 167 125 Vv

4 * %% 248379 | 28.65 |VALT| 32.5 -24.1 37.05 54 -16.95 - - 167 125 \Y
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11,T\Eat Facility: UL Morrisville 2821 Jun 3 18:24:24
Radiated Emissions 3-Meters
_ Praoject Nanber: 13761452
13 Cligmt: Mi uwoukes Elsctric “aol Corp
Test Leccat on: 5-SAC
_ Mode: 1Tx, GFSK, 2482
3 Tested by: 46722
a5
B Z=ak Lin t (dEBul/m)
7
e
S~
3 5
a
l
~ Avg Lim t CdEuU/m)
EE ; o
T ? i
. «‘ ]
i
35
55
1 18 18
Frecuercy (Ckz)
Rerge (6HE) REI/VRI /it et/ flode Sucep Pie  Fups/Mode Lovel Range GGH2) RE/JBU Ref/Atin  Det/Avg fods Sueep Pts  Fups/loce  Lokel
[HE GBI/ 18118 PERK/ur AvgRHS)  disectiute) <881 N Homizortal 5:16-18 NS/t 9772 FEAK/Pur AgiRIS) TSSicecChuto) 3k MK Hor i zonta
338 MCBEISN 2 PERKAwr AgRHS)  Edusec(ut) 1Bk MK Homizortal
Rev 3.3 B4 Var 2221
11,T\Eat Facility: UL Morrisville 2821 Jun 3 18:24:24
Radiated Emissions 3-Meters
_ Praoject Nanber: 13761452
13 Cligmt: Mi uwoukes Elsctric “aol Corp
Test Lccat on: 5-SAC
_ Mode: 1Tx, GFSK, 24B2
3 Tested by: 46722
55
_ Z=ak Lin t (dEBul/m)
7
e
5
3 5
a
l
~ _ Avg Lim t CdEuU/m) -
>
3 7 g o
o Q 3 Q
45 2
35
55
1 18 18
Frecuercy (CkzJ
Rerge (GFE) REl/VRT /it et/ fode Sucep Pie  Fups/ode Lovel Range GGHo) RE/JBU Ref/Atin  Det/Avg fods Sueep Pts  Foups/loce  Lokel

Rev 3.5 B4 Var 2321

VERTICAL
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RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0O072 |Amp/Cbl/Fltr/Pad|Corrected| Avg Limit |Margin| Peak Limit | PK [Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 * *¥*1.71897 | 35.29 | PK2 29.3 -22.1 42.49 - - 74 -31.51| 351 315 H
* ** 172218 | 18.37 |VAIT| 294 -22.1 25.67 54 -28.33 - - 351 315 H
6 **1.89696 21.72 | PK2 30.9 -22.3 30.32 - - 74 -43.68 10 102 Y
**1.89725 18.76 |VA1T| 30.9 -22.3 27.36 54 -26.64 - - 10 102 Vv
2 * ** 4.80429 40.8 | PK2 34.1 -30.9 44 - - 74 -30 185 132 H
* *¥* 480397 | 48.02 |VAIT| 34.1 -30.9 51.22 54 -2.78 - - 185 132 H
5 * *¥*12.01081| 34.62 | PK2 38.7 -24.1 49.22 - - 74 -24.78 | 161 110 H
* *¥*12.01055| 27.91 |VALT| 38.7 -24.1 42.51 54 -11.49 - - 161 110 H
7 * ** 4.80402 47 PK2 34.1 -30.9 50.2 - - 74 -23.8 209 300 Y
* *¥* 480397 | 45.87 |VAIT| 34.1 -30.9 49.07 54 -4.93 - - 209 300 Y
10 | ***12.01066 | 33.34 | PK2 38.7 -24.1 47.94 - - 74 -26.06 | 154 101 Vv
* *¥*12.01049 | 30.24 |VALT| 38.7 -24.1 44.84 54 -9.16 - - 154 101 Vv
3 6.405 43.61 | Pk 35.5 -28.5 50.61 - - - - 0-360 | 101 H
8 6.405 39.64 | Pk 35.5 -28.5 46.64 - - - - 0-360 | 101 Y
4 9.6075 41.21 | Pk 36.9 -26.3 51.81 - - - - 0-360 | 101 H
9 9.6075 40.07 | Pk 36.9 -26.3 50.67 - - - - 0-360 | 101 Y
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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IC: 25187-219120

MID CHANNEL RESULTS

11,T\Eat Facility: UL Morrisville 2821 Jun 3 f1:33:15
Radiated Emissions 3-Meters
_ Praoject Nanber: 13761452
13 Cligmt: Mi uwoukes Elsctric “aol Corp
Test Leccat on: 5-SAC
_ Mode: 1Tx, GFSK, 2441
3 Tested by: 46722
a5
B Z=ak Lin t (dEBul/m)
7
e
S~
3 5
a
l
~ Avg Lim t CdEuU/m)
55 4
5 : 4 =
% 3
55
1 18 18
Frecuercy (Chz)
Rerge (6HE) REI/VRI /it et/ flode Sucep Pie  Fups/Mode Lovel Range GGH2) RE/JBU Ref/Atin  Det/Avg fods Sueep Pts  Fups/loce  Lokel
[HE GBI/ 18118 PERK/ur AvgRHS)  disectiute) <881 N Homizortal 5:16-18 NS/t 9772 FEAK/Pur AgiRIS) TSSicecChuto) 3k MK orizonta
338 MCBEISN 2 PERKAwr AgRHS)  Edusec(ut) 1Bk MK Homizortal
Rev 8.3 B4 Var 2221
11,T\Eat Facility: UL Morrisville 2821 Jun 3 f1:33:15
Radiated Emissions 3-Meters
_ Praoject Nanber: 13761452
13 Cligmt: Mi uwoukes Elsctric “aol Corp
Test Lccat on: 5-SAC
_ Mode: 1Tx, GFSK, 2441
3 Tested by: 46722
55
_ Z=ak Lin t (dEBul/m)
7
e
5
3 5
a
l
~ o Avg Lim t CdEuU/m)
>
g 1%
o Q
, 4 8
4 & Q.
o
35
55
1 18 18
Frecuercy (CkzJ
Rerge (GFE) REl/VRT /it et/ fode Sucep Pie  Fups/ode Lovel Range GGH2) RE/JBU Ref/Atin  Det/Avg fods Sueep Pts  Foups/loce  Lokel
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VERTICAL
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0O072 |Amp/Cbl/Fltr/Pad|Corrected| Avg Limit |Margin| Peak Limit | PK [Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 **1.98343 20.3 | PK2 31 -22.5 28.8 - - 74 -45.2 26 281 H
**1.98096 18.53 |VA1T| 30.9 -22.5 26.93 54 -27.07 - - 26 281 H
6 **1.8973 17.71 | PK2 30.9 -22.3 26.31 - - 74 -47.69 74 333 1
** 1.89629 18.36 |VA1T| 30.9 -22.3 26.96 54 -27.04 - - 74 333 1
2 * *¥% 4.88197 | 44.49 | PK2 34.2 -30.8 47.89 - - 74 -26.11 4 107 H
* *¥% 188197 | 45.76 |VALT| 34.2 -30.8 49.16 54 -4.84 - - 4 107 H
5 * *¥%12.20568 | 37.66 | PK2 38.8 -24.3 52.16 - - 74 -21.84| 133 101 H
* *¥%12.20555 | 30.09 |VA1T| 38.8 -24.3 44.59 54 -9.41 - - 133 101 H
7 * *¥% 1.88236 | 43.04 | PK2 34.2 -30.8 46.44 - - 74 -27.56| 104 155 1
* *¥% 188198 | 42.43 |VALT| 34.2 -30.8 45.83 54 -8.17 - - 104 155 1
10 |***12.20587 | 33.78 | PK2 38.8 -24.3 48.28 - - 74 -25.72| 110 112 1
* *¥%12.20557 | 29.3 |VA1T| 38.8 -24.3 43.8 54 -10.2 - - 110 112 1
3 6.50906 4195 | Pk 35.6 -29.4 48.15 - - - - 0-360 | 101 H
8 6.50906 39.89 | Pk 35.6 -29.4 46.09 - - - - 0-360 | 101 1
4 9.76406 41.87 | Pk 36.9 -25.8 52.97 - - - - 0-360 | 101 H
9 9.76406 38.73 | Pk 36.9 -25.8 49.83 - - - - 0-360 | 101 1
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: R13761452-E2

FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

HIGH CHANNEL RESULTS

_Test Facility:

UL Morrisville

2821 Jun 3 13:47:52

Radiated Emissions 3-Meters

Praoject Nanber: 13761452

135 Cligmt: Mi uwoukes Elsctric “aol Corp
Test Lecat on: 5-SAC
N Mode: 1Tx, GFSK, 2488
3 Tested by: 46722
.
2sak Lin t (dBul/m)
P
2
> .
3 5
n
o
~ o Avg Lim t CdEuU/m)
2

55
1 18 18
Frecuercy (Chz)
Ronge (Git) BB /it let/Aug Mods Susep Pl Foupa/Mode  Laoel Rongs (o) REU/ BN Ref/Atin  Det/Avg fods Sueep Pts  Fups/loce  Lokel
11 MCEH)/N  187/18  PERCPur hvg(RHS!  dusecthuto) <081 IO Ho i zortal 5:16-18 M58 9772 FEAGRur AeglBIS)  TSBusec(hute) Bk MK orizonta
338 WCEBN T2 PERCPur AoRHD)  Blmsectut) 16k M Ho i zortal
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HORIZONTAL

_Test Facility:

UL Morrisville

2821 Jun 3 13:47:52

Radiated Emissions 3-Meters

Praoject Nanber: 13761452

135 Cligmt: Mi uwoukes Elsctric “aol Corp
Test Lccat on: 5-SAC
_ Mode: 1Tx, GFSK, 2488
3 Tested by: 46722
35
_ Z=ak Lin t (dEBul/m)
7
<
> —
3 5
n
o
~ Avg Lim t CdEuU/m)
EE T =
g g a oﬁ
_ g 2 13
4
7
(o]
35 :
55
1 18 18
Frecuercy (CkzJ
Range (61 RAUAR T et/ flods Surep Plo ¥oupslade Lol Rangs (o) RE/JEU Ref /At Dot/ flode = Fis  Fups/loce  Lokel
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0O072 |Amp/Cbl/Fltr/Pad|Corrected| Avg Limit |Margin| Peak Limit | PK [Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 * *¥* 121152 | 26.23 | PK2 29 -23.6 31.63 - - 74 -42.37 70 120 H
* *¥* 121238 | 19.34 |VA1T| 289 -23.6 24.64 54 -29.36 - - 70 120 H
7 *1.26905 24.48 | PK2 29.7 -23.2 30.98 - - 74 -43.02| 218 102 Y
*1.27123 18.37 |VALT| 29.7 -23.2 24.87 54 -29.13 - - 218 102 Vv
2 * *¥* 49596 42.89 | PK2 34 -31 45.89 - - 74 -28.11 13 125 H
* *¥* 495998 | 42.73 |VA1T 34 -31 45.73 54 -8.27 - - 13 125 H
4 * *¥* 744043 | 33.11 | PK2 35.6 -27.7 41.01 - - 74 -32.99| 312 101 H
* *¥* 743997 | 31.08 |VA1T| 35.6 -27.7 38.98 54 -15.02 - - 312 101 H
6 * *¥*12.40107 | 34.02 | PK2 38.8 -24.4 48.42 - - 74 -25.58 | 168 102 H
* *¥* 12.40055 | 28.52 |VALT| 38.8 -24.4 42.92 54 -11.08 - - 168 102 H
8 * *¥* 495971 | 42.61 | PK2 34 -31 45.61 - - 74 -28.39| 149 103 Vv
* *¥* 495997 39.6 |VALT 34 -31 42.6 54 -11.4 - - 149 103 Vv
10 * *¥* 743983 | 22.69 | PK2 35.6 -27.7 30.59 - - 74 -43.41| 243 195 Y
* *¥* 743971 | 22.52 |VA1T| 35.6 -27.7 30.42 54 -23.58 - - 243 195 Y
12 * *¥*12.39896 | 22.83 | PK2 38.8 -24.3 37.33 - - 74 -36.67| 171 135 Y
* *¥* 12.40056 | 24.08 |VALT| 38.8 -24.4 38.48 54 -15.52 - - 171 135 Y
3 6.61313 40.3 Pk 35.8 -28 48.1 - - - - 0-360 | 101 H
9 6.61313 38.7 Pk 35.8 -28 46.5 - - - - 0-360 | 101 Y
11 9.91969 39.57 | Pk 36.9 -25.8 50.67 - - - - 0-360 | 101 Y
5 9.92063 38.87 | Pk 36.9 -25.8 49.97 - - - - 0-360 | 101 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK
MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

~Test Foc lity:r UL Morrisville 2821 Jun 3 19:082:54

Restricted Baﬂdadga

115 “roject Numbe~: 13761452
Client: Miluwaukee Electric Tool Corp
Test Locotion: 5-SAC
Mode: 1Tx, BP3K, 2482
185 Teeted by: 23351/46722

\
g5 &

85

I SN
[ S

75 Peak Limit (dBul/m

. |

CdBul/m3

L
I

55 Averogeilinit (dBubll/m) // '
Iy Ry — STV RN VT VRO srwelhgcshaptatin Rt o4 W W"'Jj/ %
45 |
= 4 3 /J k
2.31 18.5MH=z/ 2.415

Freguency (GHz)

Ronge (6Hz) REU/VE Ref/ftin  Det/fivg fode Sueep Pts  #Swps/Mode  Lobel Ronge (GHz) REW/VBU Ref/fittn  Det/fivg Mok
1:2.31-2.415 MC-BaB)/3H 187/18 PEAK/Fur Avg(RM3)  ZnsecCAito) 2081 MAXH Horizontal - Pk 2:2.3-2.4

g Hode Siecp Pia  foupa/Mode  Label
15 INC-6BI/1E 10/18 FEAK/Vnlt g 12ne/REU 2200 VIRIT  Horizontal - fv

Rev 9.5 B4 Mar 2321

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 238996 | 41.19 | Pk 31.9 -24.2 48.89 - 74 -25.11| 296 119 H

2 * ** 237893 | 42.86 | Pk 32.5 -24.3 51.06 - - 74 -22.94| 296 119 H

3 * ** 238996 | 27.79 |VALT| 31.9 -24.2 35.49 54 -18.51 - - 296 119 H

4 * ** 238009 | 27.63 |VALT| 32.5 -24.3 35.83 54 -18.17 - - 296 119 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: R13761452-E2 DATE: 2023-02-19

FCC ID: P36-219120 IC: 25187-219120
1ZKTBBt Foc lity: UL Morrisville 2821 Jun 3 19:17:15
Restricted Boadedge
- “roject Numbe~: 13761482
[ Client: Milwaukee Electric Tool Corp
Test Locotion: 5-SAC
Mode: 1Tx, 8P3K, 2482
185 Tested by: 23351/46722
95
85
£ Peak Limit (dBul/m
3 75
5
@
S
65
55 Averaogeilimit (dBub)/m)
D
o
45
4
35 3
2.31 18.5MH=z/ 2.415
Freguency (GHz)
Rarge (612) REU/ VB Ref/Atin  Det/fvg fode Sueep Pls  #ups/loce Lobel Ronge (Gfiz) BBl Ref/Attn  Det/Avg Mode Sueep Ps  #ups/ode  Lobel
Rev 3.5 B4 Mar 2221

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak Limit | PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 238996 | 40.85 | Pk 31.9 -24.2 48.55 - - 74 -25.45| 334 101 Vv

2 * ** 238697 | 43.43 | Pk 32.1 -24.3 51.23 - - 74 -22.77| 334 101 Vv

3 * ** 238996 | 27.38 |VALT| 31.9 -24.2 35.08 54 -18.92 - - 334 101 Vv

4 * ** 237935 | 27.37 |VALT| 32.5 -24.3 35.57 54 -18.43 - - 334 101 \Y
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZKTEst Fac lity: UL Morrisville 2821 Jun 3 19:33:57
Restricted Bondedge

115 ®roject Numbe~: 13761452

Client: Milwaukee Electric Tool Corp
Test Location: 5-SAC

Yode: 1Tx, BP3K, 2488

185 Tested by: 23351/46722

g5 !

. |

75

Peok Limit CdBuUYm)

CdBul/m3

65
// \\ Avercge Limit (dBul/m)
55
/MW} \\blmmw oM et A s bty g P Ao kbt i
45
/J L
35

2.46 18 3MHz/ 2.563

Freguency (GHz)

Range (GHz) REU/VBY Ref/fitin  Det/Avg fode Sueep Pts  #Sups/Made  Lobel Range (6Hz1 RBA/VBL Ref/fttn  Det/Avg Mode Sueep P-s  #5ups/Mode  Lobel
1:2.46-2.563 M-GdB)/3H 187/18 PERK/Pur Avg(R3)  ZmsecCAutod 2881 MAXH Horizontol - Pk 2:2.46-2.5€3 HC-6BI/1E  187/18 FERK/Volt dvg  12ns/REU 2881 1/URIT Horizontal - fv

Rev 9.5 B4 Ma- 2321

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 248354 | 42.58 | Pk 32.5 -24.1 50.98 - - 74 -23.02 82 104 H

2 * ** 248379 | 42.54 | Pk 32.5 -24.1 50.94 - - 74 -23.06 82 104 H

3 * ** 248354 | 29.05 |VALT| 32.5 -24.1 37.45 54 -16.55 - - 82 104 H

4 * ** 2 48405 | 28.77 |VALT| 32.5 -24.1 37.17 54 -16.83 - - 82 104 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

VERTICAL RESULT

1ZKTBBt Foc lity: UL Morrisville 2821 Jun 3 19:42:4B
Restricted Boadedge
- Zroject Numbe~: 13761452
[ Client: Milwaukee Electric Tool Corp
Test Location: S-5AC
- Mode: 1Tx, 8P3K, 2488
18 Tested by: 23351/46722
95
25
&
hY Peak Limit CdBulym)
> 7|:
5
)
o
65
Avercge Limit CdBuU/m)
55 )
1 =)
a}
45
3 4
3|: o Q
2.46 18. 3MH=/ 2.563
Freguency (GHz)
Ronge (6Hz) e/ VBl Ref/Atin  Det/fg fode Sueep Pis #sups/lade  Label Ronge (6z) e/ Ref/Attn  Det/fivg Mode Sueep Ps  #oups/Mode  Label
Rev 3.5 B4 Mar 2221

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 248354 | 40.21 | Pk 32.5 -24.1 48.61 - - 74 -25.39| 256 105 Vv

2 **2.54946 | 43.49 | Pk 32.5 -24.1 51.89 - - 74 -22.11| 256 105 Vv

3 * ** 248354 | 27.71 |VALT| 32.5 -24.1 36.11 54 -17.89 - - 256 105 Vv

4 ** 2.52932 27.2 |VA1T| 33.1 -24.1 36.2 54 -17.8 - - 256 105 \Y
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: R13761452-E2
FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1:T\sst Facility: UL Morrisville 2821 Jun 3 28:39:56
Radiated Emissions 3-Meters
195 Project Number: 13761452
Client: Milwaukee Electric Tool Corp
Test Location: S-SAC
. Mode: 1Tx, 8PSK, 24B2
El Tested by: 23851/46722
85
Peak Limit (dBuU/m)
75
&
3 5
3 6
8
- Avg Limit (dBul/m)
55
45
‘ W
25
1 18 18
Frequency (GHzJ
Range (GHz) RE/UB Ref/fitin  Dat/ivg Hode Suecp Plo  Faups/ade Lobel Range. (GHE) REU/UBI Ref/Aiin  Dat/fivg Hode Sucep Pis foups/lode Lobel
1:1-3 INC-E)/3M  187/18 PEAK/Pur AvgRNS)  dnsec(huto) 4881 HRXH Horizontal 5:16-1 HC-6d)/30k 9772 PEAK/Pur Avg(RHS)  T55msec(futo) 1Bk HAKH Hor izontal
3318 IN-EB)/M 9772 PEAK/Pur fvg(RNS)  Blnsec(Auto) 16k HAIH Hori zontal
Rev 8.5 B4 Mar 2821
WI:Test Facility: UL Morrisville 2821 Jun 3 28:39:56
Radicated Emissions 3-Meters
185 Project Number: 13761452
Client: Milwaukee Electric Tool Carp
Test Location: S5-SAC
Mode: 1Tx, 8PSK, 2482
95 Tested by: 23851/46722
85
Peak Limit (dBuU/m)
75
&
3 65
3 6
@
T
~ Avg Limit (dBuU/m>
55 £-1
4
g o
9
5 e o 1.4
4 fo)
[
35pmi
25
1 10 18
Frequency (GHz)
Range (6H2) RE/UB0 Ref/Atin  Det/Avg flode Sueep Pls  Woupo/ade Label Range () REU/UBU Ref/Atin  Det/Avg Mode Sueep Pis ¥oups/Mode Label
6:18-18 IHC-60B)/30k 9772 PERK/Pur Avg(RHS)  755msec(futo) 18 Vertica

Rev 3.5 B4 Mor 26821

VERTICAL
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0072 [Amp/Cbl/Fitr/Pad|Corrected| AvgLimit |Margin| Peak Limit| PK |Azimuth|Height|Polarity|
(GHz) Reading| (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
* *¥% 22415 | 32.74 Pk 31.8 -23.3 41.24 54 -12.76 74 -32.76 | 0-360 | 101 H
* ** 2236 33.29 Pk 31.8 -23.3 41.79 54 -12.21 74 -32.21| 0-360 | 101 Y
2 * ** 480386 | 43.37 | PK2 | 34.1 -30.9 46.57 - - 74 -27.43 349 101 H
* ** 4.804 40.61 (VITV| 34.1 -30.9 43.81 54 -10.19 - - 349 101 H
5 * *¥* 838031 37.92 Pk 35.8 -27.2 46.52 54 -7.48 74 -27.48 | 0-360 | 199 H
8 * *¥* 4.80375 44 Pk 34.1 -30.9 47.2 54 -6.8 74 -26.8 | 0-360 | 101 Y
10 * *¥* 832313 | 35.32 Pk 35.9 -27.4 43.82 54 -10.18 74 -30.18 | 0-360 | 199 Y
3 6.405 43.61 Pk 35.5 -28.5 50.61 - - - - 0-360 | 101 H
9 6.405 39.49 Pk 35.5 -28.5 46.49 - - - - 0-360 | 101 Y
4 7.20656 40.62 Pk 35.8 -27.9 48.52 - - - - 0-360 | 101 H
6 9.60844 38.09 Pk 36.9 -26.3 48.69 - - - - 0-360 | 101 H
11 9.60844 41.49 Pk 36.9 -26.3 52.09 - - - - 0-360 | 101 Y
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13761452-E2
FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

MID CHANNEL RESULTS

_Test Facility

UL Morrisville

282

1 Jun 3 22:14:12

"

Radicated Emissions 3-Meters
13761452

Project Number

185 Client: Milwoukee Electric Tool Corp
Test Location: S-SAC
Mode: 1Tx, 8PSK, 2441
95 Tested by: 23851/46722
85
Peak Limit (dBuU/m)
75
&
3 5
3 6
@
T
” Avg Limit (dBuU/m>
55 5
45
35 M
25
1 18 18
Frequency (GHz)
Range (6H2) RE/UB0 Ref/ftin  Det/Avg flode Sueep Pls  Foupo/Mlade Label Range (6H2) R/ Ref/Atin  Det/Avg fodk Sueep Pis Fups/Mode  Label
1:1-3 INC-68)/3  187/18  PEAK/Pur Avg(RNS) dnsec(huto) 4801 HAYH Horizontal bty 1HC-68) /30 97/2 PEAK/Pur Avg(RHS)  755msecthuto) 1Bk MAXH Hor izontal
3318 W61/ F1/2 PEAK/Pur Avg(RYS)  Bnsec(futo) I6k  HAXH Horizontal
Rev 3.5 B4 Mar 2821
1:TES{ Facility: UL Morrisville 2821 Jun 3 22:14:12
Radiated Emissions 3-Meters
185 Project Number: 13761452
Client: Milwaukee Electric Tool Corp
Test Location: S5-SAC
- Mode: 1Tx, 8PSK, 2441
9 Tested by: 23851/46722
85
Peak Limit (dBuU/m)
75
%
3 5
2 6
3
- Avg Limit (dBul/m)
55
9
=}
z 8
45) & S g
=}
35w
25
1 18 18
Frequency (GHz)
Ronge (6H2) REU/UB Ref/ftin  Det/fvg flode Sueep Pls Fowps/flade Label Range (6HD) R/ Ref/Atin  Det/Avg Fodk Sueep Pis Hups/Mode  Lobel
6:18-18 1HC-60B)/38 PEAK/Pur Avg(RHS)  755msec(futo) 18 Uertico
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0072 [Amp/Cbl/Fitr/Pad|Corrected| AvgLimit |Margin| Peak Limit| PK |Azimuth|Height|Polarity|
(GHz) Reading| (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 * *¥* 23465 | 33.12 Pk 32.1 -23.9 41.32 54 -12.68 74 -32.68 | 0-360 | 101 H
6 * *¥* 2364 34.04 Pk 32.2 -23.9 42.34 54 -11.66 74 -31.66 | 0-360 | 199 Y
2 * *¥* 488206 | 49.27 | PK2 | 34.2 -30.8 52.67 - - 74 -21.33 196 150 H
* *¥* 488197 | 40.77 |V1TV| 34.2 -30.8 44.17 54 -9.83 - - 196 150 H

4 * *¥* 754969 | 35.88 Pk 35.7 -27.8 43.78 54 -10.22 74 -30.22 | 0-360 | 101 H
7 * *¥* 488156 | 42.29 Pk 34.2 -30.8 45.69 54 -8.31 74 -28.31| 0-360 | 200 Y
8 * *¥* 732844 | 36.68 Pk 35.7 -27.4 44.98 54 -9.02 74 -29.02 | 0-360 | 101 Y
3 6.50906 43.71 Pk 35.6 -29.4 49.91 - - - - 0-360 | 101 H
5 9.76406 41.96 Pk 36.9 -25.8 53.06 - - - - 0-360 | 101 H
9 9.76406 38.93 Pk 36.9 -25.8 50.03 - - - - 0-360 | 101 Y

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

PK2 - Maximum Peak

V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13761452-E2
FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

HIGH CHANNEL RESULTS

_Test Facility

UL Morrisville

282

1 Jun 3 23:87:58

"

Radicated Emissions 3-Meters
13761452

Project Number

185 Client: Milwoukee Electric Tool Corp
Test Location: 5-SAC
Mode: 1Tx, 8PSK, 2480
95 Tested by: 23851/46722
85
Peak Limit (dBulU/m)
75
&
3 5
5 6
3
~ Avg Limit (dBuU/m> o
55
45
35k
25
1 18 18
Frequency (GHz)
Range (GHz) RBU/UBW Ref/ftin  Det/fvg Mode Sueep Pis  #Swps/Made Lobel Range (GHz) REW/VBU Ref/fin  Detl/Avg Mode Sweep Pts  #Sups/Mode Label
1:1-3 M(-6dB) /31 187/18 PERK/Pur Avg(RMD)  dnsecCPuto) 4881  MAXH Horizontol 5 '\3'13 IMC-6dB) /38 97/2 PEAK/Pur fvg(RMS)  755msec(uto) 1Bk MAXH Hor izontal
3318 W61/ F1/2 PEAK/Pur Avg(RYS)  Bnsec(futo) I6k  HAXH Horizontal
Rev 3.5 B4 Mar 2821
1:T\sst Facility: UL Morrisville 2821 Jun 3 23:87:58
Radiated Emissions 3-Meters
185 Project Number: 13761452
Client: Milwaukee Electric Tool Corp
Test Location: S5-SAC
- Mode: 1Tx, 8PSK, 2488
9 Tested by: 23851/46722
85
Peak Limit (dBuU/m)
75
%
3 5
2 b
3
- Avg Limit (dBul/m)
55
a
8
45 7z Q_
6
o
35
25
1 18 18
Frequency (GHz)
Range (GHz) RBU/UBW Ref/ftin  Det/fvg Mode Sweep Pis  #Swps/Mode  Lobel Range (6Hz) RBU/VBY Ref/fiin  Det/fivg Mode Suesp Pts  4Sups/Mode  Lobel
6:10-18 1HC-68 PEAK/Par- Avg(Rl o (huto) Uertico
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0072 [Amp/Cbl/Fitr/Pad|Corrected| AvgLimit |Margin| Peak Limit| PK |Azimuth|Height|Polarity|
(GHz) Reading| (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 * *¥* 2318 33.2 Pk 31.7 -23.7 41.2 54 -12.8 74 -32.8 | 0-360 | 200 H
6 * *¥* 23535 | 32.01 Pk 32.2 -23.8 40.41 54 -13.59 74 -33.59 | 0-360 | 200 Y
2 * *¥* 495996 | 46.92 | PK2 34 -31 49.92 - - 74 -24.08 201 112 H
* *¥* 495996 | 37.61 |V1TV 34 -31 40.61 54 -13.39 - - 201 112 H

4 * *¥* 759938 | 35.72 Pk 35.6 -27.6 43.72 54 -10.28 74 -30.28 | 0-360 | 200 H
7 * *¥* 495938 | 42.23 Pk 34 -31 45.23 54 -8.77 74 -28.77 | 0-360 | 101 Y
8 * *¥%¥9.19031 | 36.23 Pk 36.3 -26.2 46.33 54 -7.67 74 -27.67 | 0-360 | 101 Y
3 6.61313 41.84 Pk 35.8 -28 49.64 - - - - 0-360 | 101 H
5 9.91969 43.07 Pk 36.9 -25.8 54.17 - - - - 0-360 | 101 H
9 9.91969 40.95 Pk 36.9 -25.8 52.05 - - - - 0-360 | 101 Y

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

PK2 - Maximum Peak

V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

10.2. 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).

E-FIELD SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

78T35t Facility UL Morrisville 2821 Jun 4 15:23:85
RF Emissions
58 Project Number: 13761452
Client: Milwaukee Electric Tool Corp
Test Location: S-SAC
- Mode: 1Tx, BT, Worst Cose
46 Tested by: 46722
34 B
— — FCC 151248 L it dBul/m
— —
C
5 .
5 22
i)
£
S
314
o
=
> -2
wm
o
-14
g ”@‘\WW T
2o g
-38
. 008 i i 8 30
Frequency (MHz)
Range (MHz) REW/UBW Ref/ftin  Det/fvg Mode Sueep Pte  #Swps/Made  Lobel Range (Mz) RBW/UBL Ref/Attn  Det/Avg Mode ep Pts  #Sups/Mode  Lobel
1:.889-.15 2000-6dB)/3k  187/10 PERK/Uo |t Avg T@5usec(Auta) 2001  MAXH B degrees
2:.15-.49 Ok(-6dB)/ 108k 97/18 PEAK/o |t Avg ZnsecChuto) 2081 MAXH B degrees 7:.089-.15 2BB(-6dB) /3 187/18 PEAK/Vol 4 Avg ec(futo) 2081 MAXH Flat
3:.49-38 9k (-6dB)/1BBk 97/18 PEAKAV |t Avg Timsec(Auto) 7081 MAYH B degrees 8:.15-.49 Ok(-6dB)/ 108k 97/18 PEAK/Vol4 Avg ) 2081 MAXH Flat
9:.49-30 9k(-6dB)/108k 97/10 PEAK/Vol 4 Avg 7 Flat

Rev 3.5 B4 Mor 26821
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REPORT NO: R13761452-E2

FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

Below 30MHz Data

Meter Dist. Corrected FCC 15.209 FCC
Frequency . AT0079 Cbl Corr. . QP/AVG 15.209 | Margin | Azimuth | Antenna
Marker Reading | Det Reading . L
(MHz) (dBuV) (dB/m) (dB) Factor dB(uVolts/meter) Limit Pk Limit | (dB) (Degs) Face
(dB) (dBuV/m) |(dBuV/m)
1 .02576 41.7 Pk 13.5 1 -80 -24.7 39.39 59.39 -64.09 0-360 On
2 .25931 43.15 Pk 10.7 1 -80 -26.05 19.33 39.33 -45.38 0-360 On
3 .60805 34.17 Pk 10.8 2 -40 5.17 31.93 - -26.76 0-360 On
4 13.5596 16.31 Pk 10.4 7 -40 -12.59 29.54 - -42.13 0-360 On
5 16.13136 14.04 Pk 10.3 .8 -40 -14.86 29.54 - -44.4 0-360 On
6 .04947 38.6 Pk 115 1 -80 -29.8 33.72 53.72 -63.52 0-360 Off
7 42115 39.42 Pk 10.6 1 -80 -29.88 15.12 35.12 -45 0-360 Off
8 .58697 34.88 Pk 10.8 1 -40 5.78 32.23 - -26.45 0-360 Off
9 13.5596 14.52 Pk 10.4 7 -40 -14.38 29.54 - -43.92 0-360 Off
10 16.00066 21.03 Pk 10.3 .8 -40 -7.87 29.54 - -37.41 0-360 Off
11 .02121 4291 Pk 13.7 1 -80 -23.29 41.07 61.07 -64.36 0-360 Flat
12 .20712 44.85 Pk 10.8 1 -80 -24.25 21.28 41.28 -45.53 0-360 Flat
13 .5701 35.46 Pk 10.8 1 -40 6.36 32.48 - -26.12 0-360 Flat
14 13.5596 13.61 Pk 10.4 7 -40 -15.29 29.54 - -44.83 0-360 Flat
15 16.18617 20.11 Pk 10.3 .8 -40 -8.79 29.54 - -38.33 0-360 Flat
Pk - Peak detector
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REPORT NO: R13761452-E2

FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

H-FIELD SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

[ glest Facility: UL Morrisville 2021 Jun 4 15:23:85
RF Emissions
Project Number: 13761452
7 Client: Milwaukes Electric Tool Corp
Test Location: S-SAC
I Mode: 1Tx, BT, lorst Case
-5 Tested by: 46722
\\
-1 L ~ FCCT TS PR U T AR OA
E _>g \‘
E \\\
Fl 1
& i,
2 -5 oy ol
= Wb i @@
-65 il 1
b e
—77}i 2
Pttty
,80
. 0081 = i 1z 30
Frequency (MHz)
Range (MHz) REW/UBW Ref/ftin  Det/fvg Mode Sueep Pte  #Swps/Made  Lobel Range (MHz) RBW/UBL Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode  Lobel
1:.089-.15 200C-6d8)/3k  187/18 PEAK/Uolt Avg 14nsec(Auto) 2081  MAXH B degrees
2:.15-.49 Ok(-6dB)/ 108k 97/18 PERKo It fAvg l4nsec(Auto) 2081  MAXH B degrees 7:.889-.15 2BO(-6dB) /3 187/18 PEAK/Volt fvg Auto 2081 MAXH Flat
3:.49-38 9k(-6dB)/18Bk 97/18 PEAKAV |t Avg Auto 7081 MAXH B degrees 8:.15-.49 Ok(-6dB)/108k 97/18 PEAK/Vol4 Avg fAuto 2081 MAXH Flat
9:.49-39 9k(-6dB)/100k 97/10 PEAK/Vol 4 Avg futo 081 MAXH Flat
Rev 9.5 B4 Mor 2821
Below 30MHz Data
Meter Dist. Corrected RSS-GEN RSS-GEN
Frequency X AT0079 Cbl Corr. . QP/Avg Limit Margin | Azimuth | Antenna
Marker Reading | Det Reading o
(MHz) (dBuV) (dB/m) | (dB) Factor dB(uAmps/meter) Limit (dBuA/m)| (dB) (Degs) Face
(dB) P (dBuA/m)
1 .02576 41.7 Pk -38 1 -80 -76.2 -12.11 7.89 -64.09 0-360 On
2 .25931 43.15 Pk -40.8 1 -80 -77.55 -32.17 -12.17 -45.38 0-360 On
3 .60805 34.17 Pk -40.7 2 -40 -46.33 -19.57 - -26.76 0-360 On
4 13.5596 16.31 Pk -41.1 7 -40 -64.09 -21.96 - -42.13 0-360 On
5 16.13136 14.04 Pk -41.2 .8 -40 -66.36 -21.96 - -44.4 0-360 On
6 .04947 38.6 Pk -40 1 -80 -81.3 -17.78 2.22 -63.52 0-360 Off
7 42115 39.42 Pk -40.9 1 -80 -81.38 -36.38 -16.38 -45 0-360 Off
8 .58697 34.88 Pk -40.7 1 -40 -45.72 -19.27 - -26.45 0-360 Off
9 13.5596 14.52 Pk -41.1 7 -40 -65.88 -21.96 - -43.92 0-360 Off
10 16.00066 21.03 Pk -41.2 .8 -40 -59.37 -21.96 - -37.41 0-360 Off
11 .02121 4291 Pk -37.8 1 -80 -74.79 -10.43 9.57 -64.36 0-360 Flat
12 .20712 44.85 Pk -40.7 1 -80 -75.75 -30.22 -10.22 -45.53 0-360 Flat
13 .5701 35.46 Pk -40.7 1 -40 -45.14 -19.02 - -26.12 0-360 Flat
14 13.5596 13.61 Pk -41.1 7 -40 -66.79 -21.96 - -44.83 0-360 Flat
15 16.18617 20.11 Pk -41.2 .8 -40 -60.29 -21.96 - -38.33 0-360 Flat
Pk - Peak detector
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REPORT NO: R13761452-E2

FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

10.3.

WORST CASE BELOW 1 GHZ

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

gﬂTeat Facility: UL Morrisville 2821 Jun 21 15:42:49
Radiated Emissions - 3 Meters
= Project Number: 13761452
8 Client: Miluoukes Electric Tool Corp
Test Location: N-SAC
Mode: 1Tx, BT, Worst Ccose
75 Tested by: 85581/11993
65
55
£ (
~
3 45 QPR LT Tt CHBUY Y T
3
35
25
I”V‘
15
%WW’M’M/\‘” i i Bt
=
Ela] 1868 1668
Frequency (MHz)
Range () AU/ Ref/tin  Det/Avg Mads Suesp Ple  Foups/fods Lobel ‘Runge () REU/UBI Ref/Attn  Det/fvg Nods Seep Ple  ¥ops/fode Lobel
1:30-1600 128k (-6dB)/1M  97/18 PERK/LogPur-Video  I4nsec(futo) 18k MAXH Horizontal
Rev 8.5 27 May 2821
ggTeat Facility: UL Morrisville 2821 Jun 21 15:42:49
Radiated Emissions - 3 Meters
35 Project Number: 13761452
Client: Miluaukee Electric Tool Corp
Test Location: N-SAC
Mode: 1Tx, BT, Worst Cose
75 Tested by: 85581/11993
65
55
£ (
~
3 4 OF K LT TE T CHBLY Y ]
3
35
5 g
25 1
4
o
15
5
36 166 18086
Frequency (MHz)
Range (Hz) AU/ Ref/Atin  Det/Avg Mads Suep Pie  Foups/ode Lobel REU/UBI Ref/Atin  Det/fvg Node Sep Ple  Fops/fode Lobel

‘ Range (Hz)
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REPORT NO: R13761452-E2

FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

Below 1GHz Data

Marker|Frequency| Meter | Det AT0074 Amp/Cbl [Corrected QPk Limit Margin |Azimuth|Height |Polarity
(MHz) |Reading (dB/m) (dB) Reading (dBuVv/m) (dB) | (Degs) | (cm)
(dBuv) (dBuVv/m)

5 **719.185| 27.69 | Pk 26.6 -26.2 28.09 46.02 -17.93 | 0-360 101 Vv
6 **0948.396| 25.45 | Pk 29.1 -24.2 30.35 46.02 -15.67 | 0-360 101 Vv
1 31.649 27.75 | Pk 25.8 -314 22.15 40 -17.85 | 0-360 300 H
4 31.843 27.51 | Pk 25.6 -314 21.71 40 -18.29 | 0-360 101 Vv
2 674.856 | 27.15 | Pk 25.8 -26.4 26.55 46.02 -19.47 | 0-360 200 H
3 935.107 | 25.67 | Pk 28.7 -24.4 29.97 46.02 -16.05 | 0-360 200 H

Pk - Peak detector
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REPORT NO: R13761452-E2
FCC ID: P36-219120

DATE: 2023-02-19
IC: 25187-219120

10.4. WORST CASE 18-26 GHZ

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

H,Teat Focility: UL Morrisville 2821 Jun 4 28:15:42
Radict=d Emissions 3-Meters
_ Projsct Numoer: 13767452
12 Client Miluoukee Zlectric “oal Corp
Test Location: S-54C
_ Mede: " Tx, 3T, Lorst Cese
El Testzd by: 23851/45722
35
75.-Fea gt CdBull dee)
o3

CdBul/m2

Avsroge L n t (dBul/m)

55
18 26 5
Frecuercy (Ckz)
Ronge_(Grz) VB eiftin Det/fvg Tope Sueep Pls  #oupsMode Losel Range (3Hz) EZl Ref/ftn  Det/Avg Tyse Sueep Pts #oupalfioce Lokel
118265 MR/ 92 PECK/ur Avg(RHS)  Tamsec(futa) I8k HAKH Horizortol
FCC RSE 18 tc_26-36Hz CTS. T35~
H,Teat Facility: UL Morrisville 2021 Jun 4 20:15:42
Radict=d Emissions 3-Meters
195 Project Numaer: 13767422
Client Miluoukee Zlectric “oal Corp
Test Location: S-54C
_ Mede: "Tx, 3T, Lorst Cec=e
El Testzd by: 23851/45722
35
75 Pex et CdBul) )
=
S -
3 2
)
©
53 Avsroge L n t (dBul/m)
- 4 5
4 5
55
18 26 5
Frecuercy (Ckz)
Ronge (6rz) R VBH iftin Det/fg Type Sueep Pls  #oups/Mode Losel /Bl Ref/ftn  Det/Avg Tyse 5 Lokel

Ronge (3Hz) ueep P
201826, nsec(futo) 13k

THC-3dB2/3M 99,2 FEAK/Pur Beg RIS) 16

s Fupallioce
M

Vert icol

FCC RSE 18 tc_26-36Hz CTS. T35~

VERTICAL
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REPORT NO: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

18 — 26GHz DATA

Marker| Frequency | Meter | Det| AT0063 AF | Amp/Cbl |Corrected|Average Limit(Margin| Peak Limit |Margin|Azimuth(Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading | (dBuV/m) (dB) (dBuVv/m) (dB) | (Degs) | (cm)
(dBuv) (dBuv/m)

1 * *%19.21604 | 49.61 | Pk 33.4 -39.3 43.71 54 -10.29 74 -30.29| 0-360 | 101 H

2 * *%22,09156 | 46.61 | Pk 36.8 -39.3 44.11 54 -9.89 74 -29.89| 0-360 | 199 H

3 * ** 2372553 | 44.93 | Pk 34.9 -38.8 41.03 54 -12.97 74 -32.97| 0-360 | 299 H

4 * *%19.,21557 | 51.15 | Pk 33.4 -39.3 45.25 54 -8.75 74 -28.75| 0-360 | 101 Vv

5 * *% 2215625 | 47.41 | Pk 36.7 -39.3 4481 54 -9.19 74 -29.19| 0-360 | 200 Vv

6 * ** 2381101 | 46.2 Pk 34.8 -38.4 42.6 54 -11.4 74 -31.4 | 0-360 | 200 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: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency 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 G0 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 C63.4.

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: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

11.1. AC Power Line Host

LINE 1 RESULTS

| pglest Fesility: UL-Morrisville 2021 Jun 4 22:52:93
Z
Conducted RFI Uoltage
Project Number: 13761452
Ll Client: Miluoukee Electric Tool Corp
Test Location: CONDI
Mode: 1Tx, BT, UC
86 Tested by: 23851/40882
78
\
ee I NI R o)
(N
58 AUSFEGS TR TE (AR

Line-L1 dBuU

=10

408

\1
&

3

38} i - Vi /

"
- ARANE - \W \M"g/‘/ Al\“/\?% A\"“M A, ;WM g | / | *\/‘\/ﬁ, \ny“ VWM'\{(\VWM
m Y P o A

15 1 18 38
Frequency (MHz)

Ronge (Hiz) REW Ref/Attn Det/Avg Hode Sueep Pts  #Sups/Made Lobel Ronge CHHiz) REW Ref/Atin  Det/Avg Mode Sueep Pts #5ups/fode  Lobe
1:.15-38 Gk (-6dB) 82/18 Ph/fy |80s/ 3ktz 9358 1/URIT Line-L

3

b

;

5

-
=
"F ~

3

Rev 3.5 B4 Mar 2821

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
2 291 10.77 Av .1 9.8 20.67 - - 50.5 -29.83
1 294 21.79 Pk .1 9.8 31.69 60.41 -28.72 - -
3 .636 32.47 Pk 0 9.8 42.27 56 -13.73 - -
4 .636 21.22 Av 0 9.8 31.02 - - 46 -14.98
5 1.173 26.24 Pk 0 9.8 36.04 56 -19.96 - -
6 1.173 14.59 Av 0 9.8 24.39 - - 46 -21.61
7 2.589 23.73 Pk 0 9.8 33.53 56 -22.47 - -
8 2.61 11 Av 0 9.8 20.8 - - 46 -25.2
10 7.32 5.25 Av .1 10 15.35 - - 50 -34.65
9 7.332 18.83 Pk .1 10 28.93 60 -31.07 - -
12 15.072 18.46 Av .1 10.1 28.66 - - 50 -21.34
11 15.078 32.47 Pk .1 10.1 42.67 60 -17.33 - -

Pk - Peak detector
Av - Average detection

Page 71 of 73

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: R13761452-E2 DATE: 2023-02-19
FCC ID: P36-219120 IC: 25187-219120

LINE 2 RESULTS

18OTEBt Facility: UL-Morrisville 2021 Jun 4 22:52:83
4]
Conducted RFI Uoltage
o Project Number: 13761452
Client: Milwaukee Electric Tool Corp
Test Location: CONDI
Mode: 1Tx, BT, WC
86 Tested by: 23851/40882
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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
13 273 19.22 Pk .1 9.8 29.12 61.03 -31.91 - -
14 273 4.22 Av .1 9.8 14.12 - - 51.03 -36.91
15 .636 28.41 Pk 0 9.8 38.21 56 -17.79 - -
16 .639 12.16 Av 0 9.8 21.96 - - 46 -24.04
17 1.167 23.09 Pk 0 9.8 32.89 56 -23.11 - -
18 1.17 6.3 Av 0 9.8 16.1 - - 46 -29.9
20 2.6415 4.2 Av 0 9.8 14 - - 46 -32
19 2.658 21.09 Pk 0 9.8 30.89 56 -25.11 - -
21 5.811 16.43 Pk .1 9.9 26.43 60 -33.57 - -
22 5.814 .58 Av .1 9.9 10.58 - - 50 -39.42
23 15.318 31.33 Pk .1 10.1 41.53 60 -18.47 - -
24 15.333 10.72 Av .1 10.1 20.92 - - 50 -29.08

Pk - Peak detector
Av - Average detection
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12. SETUP PHOTOS

Please refer to R13761452-EP1 for setup photos

END OF TEST REPORT
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