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REPORT NO: R15670843-E3 DATE: 2025-04-07
FCC ID: P36-CDCBA1 IC: 25187-CDCBA1

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Milwaukee Electric Tool Corporation
13135 W. Lisbon Road
Brookfield, WI 53005, USA

EUT DESCRIPTION: ST Module
MODEL.: 14209440
SERIAL NUMBER: 92495-03458, 92496-122939

SAMPLE RECEIPT DATE: 2024-06-06, 2024-06-25, 2024-06-26, 2025-03-24

DATE TESTED: 2024-06-06 TO 2024-06-25, 2025-03-26 TO 2025-03-31
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C: 2025 See Section 2
ISED RSS-247 Issue 3: 2023 See Section 2
ISED RSS-GEN Issue 5 + A1 + A2: 2021 See Section 2

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.

Approved & Released Prepared By:
For UL LLC By:

/

Brian Kiewra Charles Moody
Project Engineer Lead Project Engineer
Consumer, Medical and IT Segment Consumer, Medical and IT Segment
UL LLC UL LLC
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07

IC: 25187-CDCBA1

2. TEST RESULTS SUMMARY

This report contains data provided by the customer 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.

Below is a list of the data provided by the customer:
1. Antenna gain and type (see section 6.3)
2. Supported data rates (see section 6.5)

FCC Clause | ISED Clause Requirement Result Comment

Reporting ANSI C63.10 Section

See Comment Duty Cycle purposes only 11.6.

) RSS-GEN 6.7 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.

15.247 (a) (2) RSS-247 5.2 (a) |6dB BW Complies None.

15.247 (b) (3) RSS-247 5.4 (d) | Output Power P

See Comment Average power Reporting Per ANSI C63.10,

purposes only

Section 11.9.2.3.2.

15.247 (e) RSS-247 5.2 (b) |PSD
15.247 (d) Egg:é4E7N5é59 Conducted Spurious Emissions Complies None.
15.209, 15.205 8.10 - Radiated Emissions
RSS-Gen 8.8 The EUT is a radio
module, and it cannot
15.207 AC Mains Conducted Emissions N/A connect directly to AC

mains. It receives
power through an
intermediary device.

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2020 + Cor.1-2023 + C63.10a-2024, KDB 558074 D01
15.247 Meas Guidance v05r02, KDB 414788 D01 Radiated Test Site vO1r01, RSS-GEN Issue 5
+ A1 + A2, and RSS-247 Issue 3.

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: R15670843-E3 DATE: 2025-04-07
FCC ID: P36-CDCBA1 IC: 25187-CDCBA1

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 ULab

Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 1.22%
RF output power, conducted 01 435dd?3(50§/))
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 3.40dB
Temperature 0.57°C
Humidity 3.39%
DC Supply voltages 1.70%

Uncertainty figures are valid to a confidence level of 95%.

5.4. 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
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REPORT NO: R15670843-E3 DATE: 2025-04-07
FCC ID: P36-CDCBA1 IC: 25187-CDCBA1

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The Chip Down Carrier Board is a next-gen DTS solution to be used internally within Milwaukee
Tool. It presents a fully certified and tuned off-the-shelf solution for future implementation within
tools and contains a BLE radio. This report covers the full emissions testing of the BLE radio.

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 BLE - 125Kbps 6.15 412
2402 - 2480 BLE - 500Kbps 6.15 412
2402 - 2480 BLE - 1Mbps 6.16 413
2402 - 2480 BLE - 2Mbps 6.14 4.11

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

The radio utilizes a passive antenna, with a maximum gain of 1.5 dBi.

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was ABLE 1.0.2.

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz and above 18 GHz were performed with the EUT set to
transmit at the channel with highest power spectral density as worst-case scenario.

Band edge and radiated emissions between 1GHz and 18 GHz were performed with the EUT set
to transmit at power setting 6 on low, and high channels, as well as middle channel for radiated
spurious emissions. Radiated spurious emissions were performed on the worst-case power and
PSD mode (125Kbps). Band edge testing was performed on the mode with the widest
bandwidth (2Mbps) since average power for all modes was relatively the same.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was

determined that Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.
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REPORT NO: R15670843-E3 DATE: 2025-04-07
FCC ID: P36-CDCBA1 IC: 25187-CDCBA1

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

DC Power Supply Keysight E3633A MY58426145 NA

DC Power Supply BK Precision 1687B 347K16126 NA
Support Laptop Lenovo T14 Gen3 PF4FKY5C NA
1/0 CABLES

1 DC Power ° Banana N/A <3m Connects the EUT to the DC
Leads Power Supply for Power
TEST SETUP

The EUT is connected to a DC Power supply. Prior to testing, a support laptop is used to
configure the EUT radio module. For final testing, the EUT was disconnected from the support
laptop.

SETUP DIAGRAMS

Please refer to R15670843-EP1 for setup diagrams

Page 9 of 56

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400

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




REPORT NO: R15670843-E3 DATE: 2025-04-07
FCC ID: P36-CDCBA1 IC: 25187-CDCBA1

7. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

6 dB BW: ANSI C63.10 Subclause -11.8.1

Occupied BW (99%): ANSI C63.10-2020 Section 6.9.3

Output Power: ANSI C63.10 Subclause -11.9.1.2 Method PKPM1 Peak-reading power meter
ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Conducted emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11 and
6.10.4

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1 and 6.10.5

General radiated emissions: ANSI C63.10 Subclause - 6.3-6.6
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

8. 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
90416 Spectrum Analyzer Keysight N9030A  |2023-06-09[2024-06-30
Technologies
Real-Time Peak Power Sensor
211056 50MHz to 8GHz Boonton RTP5000 2023-08-01/2024-08-01
EMPower USB RF Power Sensor,
86441 10MHz to 6GHz ETS Lindgren 7002-006 2023-11-13|2024-11-13
(USB ID: 1.47.238.189.27.0.0.80)
91219 True RMS Multimeter Agilent U1232A 2023-08-03|2024-08-03
) Keysight ) )
DC Power Supply Technologies E3633A
207726 Temp/Humid Chamber Thermotron SM-32-8200 2024-01-122025-01-12
. Fisher
179892 Environmental Meter Scientific 15-077-963 2023-07-26|2024-07-31
SOFTEMI Antenna Port Software UL Version 2024.2.24 NA NA
ETSI Power EMPower ETSI Burst Measurement ETS-Lindgren | Version 1.0.3.18 NA NA
Software System
Power Software Boonton Power Analyzer Boonton Version 3.0.13.0 NA NA
Conducted Room 2
90410 Spectrum Analyzer Keysight N9O30A  |2024-06-14|2025-06-14
Technologies
Real-Time Peak Power Sensor
211057 50MHz to 8GHz Boonton RTP5000 2023-08-01/2024-08-01
EMPower USB RF Power Sensor, 7002-006
157590 10MHz to 6GHz ETS Lindgren 2023-11-13|2024-11-13
(USB ID: 1.132.133.24.23.0.0.6)
91219 True RMS Multimeter Agilent U1232A 2023-08-03|2024-08-03
Keysight ) )
- DC Power Supply Technologies E3633A
76023 Temp/Humid Chamber C'”C'”Z”;g SUb-| 7pH.8-3.5-SCT/AC|2024-01-12[2025-01-12
. Control
248881 Environmental Meter Company 06-662-4 2024-04-10|2026-04-10
SOFTEMI Antenna Port Software UL Version 2024.2.24 NA NA
ETSI Power EMPower ETSI Burst Measurement ETS-Lindgren | Version 1.0.3.18 NA NA
Software System
Power Software Boonton Power Analyzer Boonton Version 3.0.13.0 NA NA
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

Test Equipment Used - Wireless Conducted Attenuators, Cables, and Couplers

EqurI)Dment Description Manufacturer| Model Number Last Cal. | Next Cal.
Attenuators
SMA Coaxial 10dB Attenuator .
226559 25MHz-18GHz CentricRF C18S2-10 2024-02-29|2025-02-28
SMA Coaxial 10dB Attenuator .
226563 25MHz-18GHz CentricRF C18S2-10 2024-02-29|2025-02-28
Cables
Micro-Coax UTiFLEX Cable Carlisle
(ég?_:)%%) Assembly, Low Loss,40Ghz, 39.3", | Interconnect | 8001897 12024.06.26(2025-06-26
Connectors 2 Technologies
: . Carlisle
CBL105 Micro-Coax UTIFLEX Cable | vorconnect | UFB-197C-0-0160- 15454 03-01/2025-03-01
Assembly, Low Loss ; 300300
Technologies

**NOTE: All conducted testing occurred in June 2024.

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

Chamber 4)
Eo:glp. Description Manufacturer/Brand Model Number | Last Cal. Next Cal.
1-18 GHz
Double-Ridged
89509 Waveguide Horn ETS Lindgren 3117 2023-05-23 | 2025-05-23
Antenna, 1to 18
GHz
Gain-Loss Chains
207640 fgg}j‘z’ss string: 1- Various Various 2024-05-22 | 2025-05-22
Receiver &
Software
197955 Spectrum Analyzer Rohde & Schwarz ESW44 2024-04-16 | 2025-04-16
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional
Equipment used
241204 Environmental Fisher Scientific 15-077-963 | 2023-09-05 | 2025-09-05

Meter

**NOTE: All radiated testing occurred in March 2025.
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07

IC: 25187-CDCBA1

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

Chamber 2)
Equip. Descripti f Model Numb LastCal. | Next Cal
ID escription Manufacturer/Brand odel Number ast Cal. ext Cal.

0.009-30MHz

135144 ctive Loop ETS-Lindgren 6502 2024-10-02 | 2025-10-02

ntenna

30-1000 MHz

159203 Rlybrid Broadband | sunol Sciences Corp. JB3 2024-03-05 | 2026-03-05

ntenna

1-18 GHz
Double-Ridged

86408 Waveguide Horn ETS Lindgren 3117 2023-06-19 | 2025-06-19
Antenna, 1to 18
GHz
18-40 GHz

204704 Hom Antenna, 18- Com-Power AH-826 2023-07-20 | 2025-07-20
26.5GHz
Gain-Loss Chains
Gain-loss string: . .

91975 0.009-30MHz Various Various 2024-05-10 | 2025-05-10
Gain-loss string: . .

91978 25-1000MHz Various Various 2024-05-10 | 2025-05-10

91977 Sl oos string: - Various Various 2024-07-17 | 2025-07-17
Gain-loss string: . .

136042 18-40GHz Various Various 2024-05-10 | 2025-05-10
Receiver &
Software

197954 Spectrum Analyzer Rohde & Schwarz ESW44 2024-03-05 | 2025-03-31

81018 Spectrum Analyzer Agilent E4446A 2024-07-31 | 2025-07-31

SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)

Additional
Equipment used

200540 Environmental Meter Fisher Scientific 15-077-963 2023-07-19 | 2025-07-19

**NOTE: All radiated testing occurred in March 2025.

Page 13 of 56

UL LLC

12 Laboratory Dr., RTP, NC 27709

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

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




REPORT NO: R15670843-E3 DATE: 2025-04-07
FCC ID: P36-CDCBA1 IC: 25187-CDCBA1

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

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

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle| Duty Duty Cycle 1/B
B X Cycle [Correction Factor|Minimum VBW
(msec) | (msec) [ (linear) (%) (dB) (kHz)
2.4GHz Band
BLE - 125Kbps 17.052 | 17.502 0.974 97.43 0.23 0.059
BLE - 500Kbps 4.560 5.000 0.912 91.20 0.80 0.219
BLE - 1Mbps 2.147 2.501 0.858 85.85 1.33 0.466
BLE - 2Mbps 1.078 1.875 0.575 57.47 4.81 0.928

DUTY CYCLE PLOTS

SvRLEelzzrdlE %@ 00 EBEI@® [ o

Delta Marker 3

MultiView =2 Spectrum 17.502 ms x - Marker 1

Ref Level 0.0 ® >
Att 0 6 Frequency 2.4400000 GHz
Input 1 o Marker 2
1 Zero Span e 1Pk Clrw
D3[1] 0,04 dB
17.50195 ms
M1[1] -21.75 dBm
1333.44554 ms

ok Marker 4

Select
“ Marker
(D3}

Mkr Type
Norm | Delta:

Marker
To Trace

All
Markers
off

Marker
l Config

CF 2.44 GHz 10000 pts 6.0 ms/

2 Marker Table
Type Ref Trc X-Value ¥-Value Function Function Result LA B
M1 1 37.44554 ms -21.75 dBm Cm
D2 M1 1 17.05191 ms . Overview
D3 M1 1 17.50195 ms
2024-06-24
09:43:24

DUTY CYCLE BLE — 125Kbp (Tested by: 105193/19289)
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REPORT NO: R15670843-E3 DATE: 2025-04-07

FCC ID: P36-CDCBA1 IC: 25187-CDCBA1
T
B Keysight Spectrum Analyzer - AP2024.2.23,105683/85502, =
L [ RF [s02 bC | [ | SENSE:INT] | ALIGN AUTO  [10:31:23 AMJun 24, 2024 F
[Center Freq 2.440000000 GHz | #Avg Type: RMS TRCE[15 555 6 requency
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 11 TYPE|A WiAranfist
IFGain:Low #Atten: 30 dB DET|P
AMKr3 5.000 ms Auto Tune
10 gBidi__Ref 20.00 dBm 0.068 dB
100 CenterFreq
0.0o 2.440000000 GHz
0.0 ]
A 0 StartFreq
=0 2.440000000 GHz
-40.0
E00
an Stop Freq
' 2.440000000 GHz]
0.0
Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 20.00 ms (1001 pts) 8.000000 MHz
(MKRIMODE[TRCISCLL X [ ¥ [ FUNCTION [ FUNCTION WIDTH] Auto Man
1 A2 t (A) 4.560 ms (A) 0.309 dB
2 N t 1.440 ms -25.200 dBm
A2 t (A) 5.000 ms (A) 0.068 dB Freq Offset
4 0Hz
5 =
6
7
8
9
10 I
11 i
4| [} L
IMSG STATUS
DUTY CYCLE BLE — 500Kbps
BE Keysight Spectrum Analyzer - AP2024.2.23,105683/85502, (===
L RF [s0a bpc | [ [ SENSE:INT] [ ALIGN AUTO  [11:02:17 AMJun 24, 2024 F
[Center Freq 2.440000000 GHz | #Avg Type: RMS TRECE[[2 345 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 111 TYPE| A WA
IFGain:Low #Atten: 30 dB DET|P
AMKr3 2.501 ms Auto Tune
10 dBidiv  Ref 20.00 dBm 1.631 dB
Log
mo Center Freq
0.00 2.440000000 GHz
100 ]
<o ’ StartFreq
S 2.440000000 GHz
-40.0
-50.0
o Stop Freq
o 2.440000000 GHz
700
Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 7.533 ms (1001 pts) 8.000000 MHz
[MKRIMODE[TRCISCL] X [ Y [ FUNCTION | pute Man
1 A2 t (A) 2147 ms (A) 1.387 dB
2 N t 1.687 ms -27.296 dBm
A2 t (A 2.501 ms (A) 1631 dB FreqOffset
4 0 Hz
5 =
6
7
8
9
10 I
11 i
< | m L
IMSG STATUS
DUTY CYCLE BLE — 1Mbps
Page 15 of 56
UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400

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



REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

MultiView =2 Spectrum

Ref Level O
Att
Input

1 Zero Span

1

CF 2.44 GHz
2 Marker Table
Type Ref Trc
M1 1
D2 M1 1
D3 M1 1

X-Value
2.731203 ms
1.07769 ms
1.875154 ms

SvRLE«lERlE > @

20

LROOQ. A5
Y-Value Function
-13.51 dBm

0.26 dB
0.02 dB

- Aborted

[T

DUTY CYCLE BLE — 2Mbps (Tested by: 105193/19289)

DATE: 2025-04-07
IC: 25187-CDCBA1

Marker

Delta Marker 3 v
x Marker 1

Frequency 2.4400000 GHz

® 1Pk Clrw Merker:2
0.02 dB
3 1.875154 ms
£ MI[1] | -13.51 dBm
2731203 ms

D3[1]

Marker 4

select
“ Marker
(D3)

MKr Type

Norm | Delta

Marker
To Trace

All
Markers
off

Marker
1 Config

580.0 ps/

N
Lm

Overview

Function Result

2024-06-24
11:36:14
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
9.2.1. BLE (1Mbps)

Channel

(MHz)

Frequency

(MHz)

99% Bandwidth

Low

2402

1.0442

Middle

2440

1.0358

High

2480

1.0404

UL LLC

Page 17 of 56

[ R = o s B i spcom At R T=le
I I ALIGN AUTO _[10:51:47 AMun 24,2024 . I Tl [ ALGNAUTO _|11:05:06 A Jun 23,2024
Cemer Fre 2 402000000 GHz Center Freq zAnzanonno GHz Radio Std: None Frequency enter Freg 2 440000000 GHz Cen(erFrm 2 440000000 G Radio Std: None Frequency
~emer == Trig: Free Run AvglHold: 20/20 == Trig: Free ‘AvalHold: 20120
#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dE Radio Device: BTS
Ref Offset 10.09 dB. Ref Offset 1009 dB
10 dBIdiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
CenterFreq CenterFreq
000 2402000000 GHz 0 2.440000000 GHz
10
200 a0
100 200 o
500 0
700 700
Center 2.402 GHz Span 3 MHz, CF Step| ICenter 2.44 GHz Span 3 MHz, CFStep
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kHz| #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kHz|
Auto Man| Auto Man
Occupied Bandwidth Total Power -12.5 dBm Occupied Bandwidth Total Power -12.6 dBm
1.0442 MHz FreqOffset 1.0358 MHz FreqOffset
Transmit Freq Error 2567 kHz ~ OBW Power 99.00 % oK Transmit Freq Error 2152kHz  OBW Power 99.00 % oHz
x dB Bandwidth 1.205 MHz xdB -20.00 dB x dB Bandwidth 1.207 MHz x dB -20.00 dB
sc status sc status
szsghr;pa«mml alyzer - mummsmmsm [E=m=n
[ 5 C | ] ALIGN AUTO__|11:15:26 AMJun 24,2024
enler Freg 2 480000000 GHz Center an  2.480000000 GHz Radio Std: None Frequency
== Trig: Free Run AvglHold: 20/20
FGainow | #Atten: 30dB Radio Device: BTS
Ref Offset 10.09 dB
10 dBidiv Ref 20.00 dBm
Log
100 CenterFreq|
10 2.480000000 GHz
100
20
00
400
00
| |
Center 2.48 GHz Span 3 MHz. CF Stej
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kH';
N N lAuto Man|
Occupied Bandwidth Total Power -13.0 dBm
1.0404 MHz FreqOffset]
Transmit Freq Error 4572kHz  OBW Power 99.00 % oha
x dB Bandwidth 1.209 MHz xdB -20.00 dB
usc sTarus

12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858

TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

9.2.2. BLE (2Mbps)

DATE: 2025-04-07
IC: 25187-CDCBA1

Channel Frequency

(MHz)

99% Bandwidth

(MHz)

Low

2402

2.2505

Middle

2440

2.1535

High

2480

2.1409

~AP20242.23 105683 BATAD, (o s B Keysight Spectrum Analyzer - AP2024 223,105683/85502, =Tl
508 _DC [_senseant [ AIGNAUTO [05:06:33 P09, 2020 C & [s0a oc | I SENSENT] [ ALIGNAUTO  [11:50:33 Alhun 24, 2023
402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency ] Center Freq: 2.440000000 GHz Radio Std: None Frequency
—— Trig: FreeRun ‘Avg|Hold: 20120 —— Trig: FreeRun AvglHold: 2020
HEGainLow  #Atten: 6 dB Radio Device: BTS | HFGainlow  #Atten: 30 dB Radio Device: BTS
Ref Offset 9.94 dB Ref Offset 10.09 dB
10 dBidiv Ref -10.00 dBm 10 dBfdiv Ref 20.00 dBm
Log Log
00 CenterFreq| 100 Center Freq|
00 2.402000000 GHz| 00 2.440000000 GHz|
00 100
. 20
500 A
00 w00
0 00
00
\
Center 2.402 GHz Span 6 MHz CF Step) Center 2.44 GHz Span 6 MHz CF step)
#Res BW 33 kHz #VBW 100 kHz #Sweep 100 ms; 600,000 kHz| #Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms| 600000 k2
lAuto Man Auto Man|
Occupied Bandwidth Total Power -43.4 dBm Occupied Bandwidth Total Power -14.3 dBm
2.2505 MHz FreqOffset 2.1535 MHz FreqoOffset|
Transmit Freq Error -8.859kHz  OBW Power 99.00 % OHz Transmit Freq Error -142Hz  OBW Power 99.00 % oHe
x dB Bandwidth 2.312 MHz xdB -20.00 dB x dB Bandwidth 2.407 MHz xdB -20.00 dB
o sTarus| s sTatus|
Keysight Spectrum Analyzer - AP2024.2.23,105683/85502, o] &
. R [s00 oc | SENSEINT] ALTGN AUTO__[ 12:00:53 PMJun 24, 2024
‘ Center Freq: 2.480000000 GHz Radio Std: None Frequency
== Trig: Free Run AvglHold: 20/20
l #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 10.09 dB
10 deidiv___ Ref 20.00 dBm
Log
oo Center Freq|
100

2.480000000 GHz|

Center 2.48 GHz

#Res BW 100 kHz

Span 6 MHz.

#VBW 300 kHz #Sweep 100 ms o Step
lAuto Man|
Occupied Bandwidth Total Power -14.7 dBm
2.1409 MHz FreqOffset]
Transmit Freq Error 2.680 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2381 MHz  xdB -20.00 dB

sTaTus|

HIGH CHANNEL
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

9.2.3. BLE (125Kbps)

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.0554

Middle

2440

1.0507

High

2480

1.0556

eyt Spectum Anayzer - APZ02 223 USGR3/E5502, To e e Keywiaht Specrom Anslyoe - APZUZA 23 105683 B5502, e
[ — T sensea ALIGNAUTO  [09:42:36 AMJun 26,2024 Frequency . % [s00 oc | T SENSEINT] [ ALIGNAUTO  [09:58:31 Atun 24,2024 Freauency
Center Freq: 2.402000000 GH: Radio Std: N¢ q Center Freq: 2.440000000 GH: Radio Std: N
Trig: Free Run AvalHold: 2020 oele e ene N - Freafion ‘AvalHold: 20120 et artiene
#HFGainLow  #Atten: 30dB Radio Device: BTS FGainiow  #Atten: 30 dB Radio Device: BTS
Ref Offset 1009 dB Ref Offset 10.09 dB
10 dBidiv___ Ref 20.00 dBm 10 dBidiv____Ref 20.00 dBm
Log Log
oe CenterFreq o CenterFreq
0 2.402000000 GHz 000 2.440000000 GHz
00 100
300 200
100 400
a0 500
500 600
Center 2.402 GHz Span 3 MHz, CF Stey ICenter 2.44 GHz Span 3 MHz. CF Stej
#Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms| 300,000 kHz| #Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms| 300,000 KHz|
- - Auto Man - N Auto Man
Occupied Bandwidth Total Power -12.9 dBm Occupied Bandwidth Total Power -13.3 dBm
1.0554 MHz Freqoffset 1.0507 MHz FreqOffset
Transmit Freq Error 1181kHz  OBW Power 99.00 % OHz Transmit Freq Error 1.492kHz  OBW Power 99.00 % 0Hz
x dB Bandwidth 1.069 MHz xdB -20.00 dB x dB Bandwidth 1.070 MHz xdB -20.00 dB
vse starus s starus

=S
SENSEINT] ALIGN AUTO__10:09:17 AMJun 24,2024
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 10.09 dB

10 dBidiv Ref 20.00 dBm
Log
10, CenterFreq|

2.480000000 GHz|

Center 2.48 GHz

Span 3 MHz.

#Res BW 16 kHz #VBW 47 kHz #Sweep 100 ms soerStep)
lAuto Man

Occupied Bandwidth Total Power -13.6 dBm
1.0556 MHz Freq Offset]
Transmit Freq Error 927THz  OBW Power 99.00 % OHz

x dB Bandwidth 1069 MHz  xdB -20.00 dB

lsatus|

HIGH CHANNEL
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

9.2.4. BLE (500Kbps)

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.0276

Middle

2440

1.0243

High

2480

1.0247

eyt Spectum Anayzer - APZ02 223 USGR3/E5502, ol e Xeyeight Speciram Analyzer - AP2OZ 223 105683 B5502, =Ten
[ — T sensea ALIGNAUTO (1023350 AMJun 24,2024 Frequency . % [s00 oc | T SENSEINT] [ ALIGNAUTO  [10:33:38 Atun 24,2028 Frequency
Center Freq: 2.402000000 GH: Radio Std: N¢ q Center Freq: 2.440000000 GH: Radio Std: N
Trig: Free Run AvalHold: 2020 oele e ene N - Freafion ‘AvalHold: 20120 et artiene
#HFGainLow  #Atten: 30dB Radio Device: BTS FGainiow  #Atten: 30 dB Radio Device: BTS
Ref Offset 1009 dB Ref Offset 10.09 dB
10 dBidiv___ Ref 20.00 dBm 10 dBidiv____Ref 20.00 dBm
Log Log
oe CenterFreq o CenterFreq
0 2.402000000 GHz 000 2.440000000 GHz
00 100
300 200
100 400
a0 500
500 600
| | — i
Center 2.402 GHz Span 3 MHz, CF Stey ICenter 2.44 GHz Span 3 MHz. CF Stej
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kHz| #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 KHz|
- - Auto Man - N Auto Man
Occupied Bandwidth Total Power -11.6 dBm Occupied Bandwidth Total Power -11.7 dBm
1.0276 MHz Freqoffset 1.0243 MHz FreqOffset
Transmit Freq Error 1187kHz ~ OBW Power 99.00 % OHz Transmit Freq Error 71Hz  OBW Power 99.00 % 0Hz
x dB Bandwidth 1.075 MHz xdB -20.00 dB x dB Bandwidth 1.066 MHz xdB -20.00 dB
vse starus s starus

=S
SENSEINT] ALIGN AUTO__| 10:43:28 AMJun 24,2024
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 10.09 dB

10 dBidiv Ref 20.00 dBm
Log
10, CenterFreq|

2.480000000 GHz|

—

Center 2.48 GHz

Span 3 MHz.

#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms, soerStep)
lAuto Man|

Occupied Bandwidth Total Power -12.4 dBm
1.0247 MHz Freq Offset]
Transmit Freq Error 1188KkHz  OBW Power 99.00 % 0Hz

x dB Bandwidth 1.070MHz  xdB -20.00 dB

lsatus|

HIGH CHANNEL
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

9.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
9.3.1. BLE (1Mbps)

Channel
(MHz)

Frequency

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low 2402

0.6990

0.5

Middle 2440

0.6960

0.5

High 2480

0.6810

0.5

Keyeght Spectrum Andlyzer - AP2024 223 85502 MOR-CONZ Tl ) Keyight Spectram Analyzer - AP20212.23 55502 MOR. CONZ [E=mr=m:
L " [s000C [ senseanTi ALIGN AUTO _[12:25:45 PMJun 25,2024 Frequenc L R [s0n oC | T SENSEINT] ALIGN AUTO [12:31:29 PMJun 25,2024 Frequenc
Center Freq 2.402000000 GHz. | g Type: RMS TRACE[T 345 6 quency Center Freq 2.440000000 GHz ] # : TRACEL 3556 quency
PNo: Wide == Trig: FreeRun AvglHold: 20120 e PNG: Wide == Trig: Free Run AvglHold: 20/20 e
IFGain:Low tten: oerlP IFGain:Low #Atten: 20 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dBidiv  Ref 20.00 dBm 10 dB/div  Ref 20.00 dBm
Log Log
CenterFreq| CenterFreq
2402000000 GHz 2.440000000 GHz
000 5 ) 0o 5 9
A StartFreq| N StartFreq|
o 2400500000 GHz 2.438500000 GHz
200 200
Stop Freq Stop Freq|
2403500000 GHz 2.441500000 GHz
00 300
CF Step)| CF Step)|
300,000 kHz 300.000 kHz|
Auto Man| Auto Man
500 500
Freq Offset| Freq Offset|
0Hz] 0 Hz|
700 700
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
sows. s s
B Keysight Spectrum Andhzer - AP2024.2.23,85502 MOR-CONZ T )
C = 510 oC SENSEANT] ALIGN AUTO__[01:24:51 PMJun 25,2024
#Avg Type: RMS Truce[ 5 55|  Frequency
PNo-Wide == Trig: Free Run AvglHold: 20/20 vee|
IFGainlow  #Atten: 20 dB osrlP
Auto Tune|
Ref Offset 1011 dB
10 deidiv  Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz
A <> StartFreq|
oo 2478500000 GHz
Stop Freq|
2.481500000 GHz
0.0
o CF Step
300.000 kHz|
lAuto Man|
0.0
. Freq Offset|
: 0 H|
Center 2.480000 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
wss' T e
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

9.3.2. BLE (2Mbps)

Channel Frequency

(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low 2402

1.2180

0.5

Middle 2440

1.2720

0.5

2480

High

1.2420

0.5

Keysight Spectrum Analyzer - AP2024.2.23,85502 MOR-CON2 [E=N[E=N Keysight Spectrum Analyzer - AP2024.2.23,85502, MOR-CON2 [E=m[r=]
C % 500 OC [ senseanT ALIGN AUTO [ 12:42:24 PM)un 25,2024 = r R [s00 oC | I SENSEINT] [ ALIGNAUTO _[12:46:47 PHJun 25,2024 =
Center Freq 2.402000000 GHz | :RMS e[ 35 ¢|  Frequency Center Freq 2.440000000 GHz I #Avg Type: RMS oo s el Freauency
PNO- Wide == Trig: FreeRun AvglHold: 2020 el PNo-Wide == Trig: Free Run AvglHold: 20/20 Treelm ¢
IFGain:Low #Atten: 20 dB. Tl IFGain:Low #Atten: 20 dB oer|P
Auto Tune Auto Tune
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dB/div  Ref 20.00 dBm 10 dB/div  Ref 20.00 dBm
Log Log
Center Freq| CenterFreq
00 2402000000 GHz 0o 2.440000000 GHz
000 . 000 .
>/\< <> StartFreq| >X 0 StartFreq
0o 2399000000 GHz 0o 2437000000 GHz
Stop Freq| Stop Freq|
2405000000 GHz 2.443000000 GHz
100 20
CF Step| CF Step)|
600.000 kHz] 600.000 kHz
Auto Man| |Auto Man
500 0
[
Freq Offset| Freq Offset|
0Hz] 0 Hz|
700 700
Center 2.402000 GHz Span 6.000 MHz. Center 2.440000 GHz Span 6.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)|
sc status usc. samus

B Keysight Spectrum Analyzer - AP2024.2.23,85502, ol & )
C W [s00 DC SENSEANT] ALIGN AUTO__[01:05:00 PMJun 25,2024 ;
Center Freq 2.480000000 GHz #Avg Type: RMS Ty es e Tredueney
PNo-Wide == Trig: Free Run Avg|Hold: 20/20
IFGain:Low  #Atten: 20 dB
Auto Tune|
Ref Offset 1011 dB
10 dBidiv Ref 20.00 dBm
Log
CenterFreq|
2.480000000 GHz
>><< <> StartFreq|

Center 2.480000 GHz
#Res BW 100 kHz

=9

#VBW 300 kHz

Span 6.000 MHz
Sweep 3.000 ms (1001 pts)

sTaTUS|

2.477000000 GHz|

Stop Freq|
2.483000000 GHz

CF Step
600.000 kHez|

lAuto Man|

Freq Offset|
0 He|

HIGH CHANNEL
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

9.3.3. BLE (125Kbps)

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.6810

0.5

Middle

2440

0.6930

0.5

2480

0.6900

0.5

High

Keysight Spectrum Analyzer - AP2024.2.23,85502, [E=N[E=N Keysight Spectrum Analyzer - AP2024.2.2385502, [E=m[r=]
C % 500 OC [ senseanT ALIGN AUTO [ 11:45:33 AM)un 25,2024 = r R [s00 oC | I SENSEINT] [ ALIGNAUTO _[11:55:52 AMJun 25,2024 =
Center Freq 2.402000000 GHz | :RMS TRace[ 35 ¢|  Frequency Center Freq 2.440000000 GHz I #Avg Type: RMS oo s el Freauency
PNO- Wide == Trig: FreeRun AvglHold: 2020 el PNo-Wide == Trig: Free Run AvglHold: 20/20 Treelm ¢
IFGain:Low #Atten: 20 dB. Tl IFGain:Low #Atten: 20 dB oer|P
Auto Tune Auto Tune
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dB/div  Ref 20.00 dBm 10 dB/div  Ref 20.00 dBm
Log Log
Center Freq| CenterFreq
00 2402000000 GHz 0o 2.440000000 GHz
000 - - 000
X ¢ StartFreq| X 9 StartFreq|
0o 2400500000 GHz 0o 2.438500000 GHz
Stop Freq| Stop Freq|
2403500000 GHz 2.441500000 GHz
00 0
CF Step| CF Step)|
300.000 kHz] 300.000 kHz
Auto Man| |Auto Man
00 0
Freq Offset| Freq Offset|
0Hz] 0 Hz|
700 700
Center 2.402000 GHz Span 3.000 MHz. Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
sc status usc. samus

B8 Keysight Spectrum Analyzer - AP2024.2.23,85502 MOR-CON2. (ol )
C W [s00 DC SENSEANT] ALIGN AUTO__[01:08:44 PMJun 25,2024 s
Center Freq 2.480000000 GHz #Avg Type: RMS TRACE[[ 2345 6 requency
PNo-Wide == Trig: Free Run Avg|Hold: 20/20
IFGain:Low  #Atten: 20 dB
Auto Tune|
Ref Offset 1011 dB
10 dBidiv Ref 20.00 dBm
Log
CenterFreq|

2.480000000 GHz|

StartFreq|
0o 3 2478500000 GHz

Stop Freq|
2.481500000 GHz

00 | CF Step

: | 300.000 kHez|

lAuto Man|

. Freq Offset|

: 0 He|
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|

=9 sTATUS

HIGH CHANNEL
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

9.3.4. BLE (500Kbps)

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.6840

0.5

Middle

2440

0.7020

0.5

2480

0.6840

0.5

High

Keysight Spectrum Analyzer - AP2024.2.23,85502 MOR-CON2 [E=N[E=N Keysight Spectrum Analyzer - AP2024.2.23,85502, MOR-CON2 [E=m[r=]
C % 500 OC [ senseanT ALIGN AUTO [ 12:04:46 PM)un 25,2024 = r R [s00 oC | I SENSEINT] [ ALIGNAUTO _[12:14:17 PHJun 25,2024 =
Center Freq 2.402000000 GHz | :RMS TRace 35 ¢|  Frequency Center Freq 2.440000000 GHz I #Avg Type: RMS oo s el Freauency
PNO- Wide == Trig: FreeRun AvglHold: 2020 el PNo-Wide == Trig: Free Run AvglHold: 20/20 Treelm ¢
IFGain:Low #Atten: 20 dB. Tl IFGain:Low #Atten: 20 dB oer|P
Auto Tune Auto Tune
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dB/div  Ref 20.00 dBm 10 dB/div  Ref 20.00 dBm
Log Log
Center Freq| CenterFreq
00 2402000000 GHz 0o 2.440000000 GHz
000 e om0 !
>A< StartFreq >X< <> StartFreq|
0o 2400500000 GHz 0o 2.438500000 GHz
Stop Freq| Stop Freq|
2403500000 GHz 2.441500000 GHz
00 0
CF Step| CF Step)|
300.000 kHz] 300.000 kHz
Auto Man| |Auto Man
00 0
Freq Offset| Freq Offset|
0Hz] 0 Hz|
700 700
Center 2.402000 GHz Span 3.000 MHz. Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
sc status usc. samus

B8 Keysight Spectrum Analyzer - AP2024.2.23,85502 MOR-CON2. (ol )
C W [s00 DC SENSEANT] ALIGN AUTO__[01:16:44 PMJun 25,2024 s
Center Freq 2.480000000 GHz #Avg Type: RMS TRACE[[ 2345 6 requency
PNo-Wide == Trig: Free Run Avg|Hold: 20/20
IFGain:Low  #Atten: 20 dB
Auto Tune|
Ref Offset 1011 dB
10 dBidiv Ref 20.00 dBm
Log
CenterFreq|
2.480000000 GHz
S StartFreq|

2.478500000 GHz|

Stop Freq|
2.481500000 GHz

00 CF Step

: 300.000 kHez|

lAuto Man|

. Freq Offset|

: 0 He|
Center 2.480000 GHz Span 3.000 MHz

#Res BW 100 kHz

=9

#VBW 300 kHz Sweep 1.533 ms (1001 pts)

sTaTUS|

HIGH CHANNEL
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REPORT NO: R15670843-E3 DATE: 2025-04-07
FCC ID: P36-CDCBA1 IC: 25187-CDCBA1

9.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE
The transmitter output is connected to a power meter.

The cable assembly insertion loss of .61 dB (including .21 dB EUT cable and 0.4 dB test cable)
was entered as an offset in the power meter.

The power output was measured on the EUT antenna port using SMA cable with connected to a
power meter via wideband power sensor. Peak output power was read directly from power
meter.

RESULTS

9.4.1. BLE (1Mbps)

Tested By: 104412/21193

Date: 2024-06-06

Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 6.160 30 -23.840
Middle 2440 5.940 30 -24.060
High 2480 5.730 30 -24.270
9.4.2. BLE (2Mbps)
Tested By: 104412/21193

Date: 2024-06-06

Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 6.140 30 -23.860
Middle 2440 5.930 30 -24.070
High 2480 5.730 30 -24.270
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REPORT NO: R15670843-E3

FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

9.4.3. BLE (125Kbps)

Tested By: 104412/21193
Date: 2024-06-06
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 6.150 30 -23.850
Middle 2440 5.950 30 -24.050
High 2480 5.730 30 -24.270
9.4.4. BLE (500Kbps)
Tested By: 104412/21193
Date: 2024-06-06
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 6.150 30 -23.850
Middle 2440 5.960 30 -24.040
High 2480 5.750 30 -24.250
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DATE: 2025-04-07
IC: 25187-CDCBA1

REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE
The transmitter output is connected to an average gated power meter.

The cable assembly insertion loss of .61 dB (including .21 dB EUT cable and 0.4 dB test cable)

was entered as an offset in the average gated power meter.

The power output was measured on the EUT antenna port using SMA cable connected to a
power meter via wideband average power sensor. Gated average output power was read
directly from power meter.

RESULTS

9.5.1. BLE (1Mbps)

Tested By: 104412/21193
Date: 2024-06-06
Channel Frequency AV power
(MHz) (dBm)
Low 2402 5.9
Middle 2440 5.71
High 2480 5.5
9.5.2. BLE (2Mbps)
Tested By: 104412/21193
Date: 2024-06-06
Channel Frequency AV power
(MHz) (dBm)
Low 2402 5.9
Middle 2440 5.71
High 2480 5.5
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

9.5.3. BLE (125Kbps)

Tested By: 104412/21193
Date: 2024-06-06
Channel Frequency AV power
(MHz) (dBm)
Low 2402 5.91
Middle 2440 5.72
High 2480 5.51
9.5.4. BLE (500Kbps)
Tested By: 104412/21193
Date: 2024-06-06
Channel Frequency AV power
(MHz) (dBm)
Low 2402 5.91
Middle 2440 5.72
High 2480 5.51
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REPORT NO: R15670843-E3 DATE: 2025-04-07
FCC ID: P36-CDCBA1 IC: 25187-CDCBA1

9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

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

RESULTS

9.6.1. BLE (1Mbps)

Channel | Frequency PSD Limit Margin

(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -10.06 8 -18.06

Middle 2440 -10.15 8 -18.15
High 2480 -10.69 8 -18.69

[B8 Keysight Spectrum Analyzer - AP2024.223 85502 MOR-CON2. (= o s B Keysight Spectrum Analyzer - AP2028.223,35502 MOR-CONZ =l
C W [sia ODC [ sensean ALIGN AUTO [ 12:26:24 PMJun 25,2024 = L R [s00 DC | I SENSENT] [ ALIGNAUTO [12:32:17 PHJun 25,2024 =
Center Freq 2.402000000 GHz . g Type: RMS TRACE[T> 375 § requency [Center Freq 2.440000000 GHz ] g Type: RMS TRAGEFTS 375 6 requency
PNO: Wide —— Trig: Free Run Avg|Hold: 1001100 TYPE(M PNO: Wide —»— Trig: Free Run AvglHold: 1001100 TYPEIM
IFGain:low  #Atten: 40 dB o=tlP IFGain:Low  #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dgidiv - Ref 30.00 dBm 10 deidiv  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2402000000 GHz 20 2.440000000 GHz
StartFreq| StartFreq
S0 2401475750 GHz oo 2439478000 GHz
Stop Freq| ! Stop Freq)|
2402524250 GHz 2.440522000 GHz
00 200
CF Step ) CF Step)
104.850 kHz| 104.400 kHz|
Auto Man| |Auto Man
00 00
0 Freq Offset| ) Freq Offset|
0 He| o 0 Hz|
0.
Center 2.4020000 GHz Span 1.049 MHz Center 2.4400000 GHz Span 1.044 MHz|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.53 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.40 ms (1001 pts)
sc status sc. saTus

B Keyight Spectrum Analyzer - AP2024.2.23 85502 MOR-CONZ (oo )
L w500 DC SenseaNT] ALIGN AUTO__[01:25:22 PMJun 25,2024 .
[Center Freq 2.480000000 GHz #Avg Type: RMS RACE[T5 355 6 requency
PNo-Wige == Trig: Free Run Avg[Hold: 1001100 e
IFGain:low  #Atten: 40 dB verle
Auto Tune|
Ref Offset 10.11 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|

2.480000000 GHz|

StartFreq|
2479489249 GHz

Stop Freq|
2480510751 GHz

00 CF Step
: 102150 kHz|
lAuto Man|
0
o Freq Offset|
’ 0 He|
Center 2.4800000 GHz Span 1.022 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 34.60 ms (1001 pts)|
= status

HIGH CHANNEL
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REPORT NO: R15670843-E3

FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

9.6.2. BLE (2Mbps)

Channel

Frequency
(MHz)

PSD
(dBm/3kHz)

(dBm/3kHz)

Limit

Margin
(dB)

Low

2402

-11.67

8

-19.67

Middle

2440

-11.73

8

-19.73

High

2480

-11.90

8

-19.90

i o »,w 'AP2024.22385502, MOR-CON2 T=e 3 R mazumssazmoa conz =
[ senseant ALIGN AUTO [ 12:43:36 PM)un 25,2024 = I SENSENT] [ ALIGNAUTO _[12:47:55 PHJun 25,2024 =
Center Fre 2 402000000 GHz #Avg Type: RM! ACE 56 requency [snter Freq 2. 440000000 GHz ] #Avg Type: RMS e © requency
PNO: Wide = Trig: Free Run Avg|Hold: 1001100 TYPE(M pNo w,dg = Trig: FreeRun AvglHold: 1001100 TYPEIM
IFGain:low  #Atten: 40 dB slp g IFGainiow #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dgidiv. - Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2402000000 GHz 20 2.440000000 GHz
StartFreq StartFreq
S0 2401086500 GHz oo 2439046000 GHz
I $
Stop Freq | Stop Freq|
2402913500 GHz 2.440954000 GHz
200 200
- CF Step ) CF Step|
b 182700 kHz| - 190.800 kHz|
Auto Man| |Auto Man
00 w00
0 Freq Offset| ) Freq Offset|
’ 0Hz| o 0 Hz|
ICenter 2.4020000 GHz Span 1.827 MHz| Center 2.4400000 GHz Span 1.908 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 61.93 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 64.67 ms (1001 pts)
sc sTaTUS. usa sTATUS
B N —— Lo & sl
SenseanT] ALIGN AUTO__[01:05:58 PMJun 25,2024 .
Cenler Freq 2 480000000 GHz #Avg Type: RMS TRACE[TS 355 6 requency
PNo-Wige == Trig: Free Run AvglHold: 1001100 el
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 10.11 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
StartFreq|
2479068500 GHz
oo ¢ StopFreq
2.480931500 GHz
00 CF Step)|
: 186.300 kHz|
lAuto Man|
a0
o Freq Offset|
’ 0 He|
Center 2.4800000 GHz Span 1.863 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 63.13 ms (1001 pts)
usc status

HIGH CHANNEL
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REPORT NO: R15670843-E3

FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

9.6.3. BLE (125Kbps)

Channel

Frequency
(MHz)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-0.26

8

-8.26

Middle

2440

-0.36

8

-8.36

High

2480

-0.46

8

-8.46

i o »,w AP024 22385502, T=e 3 R mazumssaz oo
[ senseant ALIGN AUTO | 11:46:06 AMJun 25,2024 = I SENSENT] [ ALGNAUTO _[11:57:00 AJun 25,2024 =
Center Fre 2 402000000 GHz #Avg Type: RM! ACE 56 requency [snter Freq 2. 440000000 GHz ] #Avg Type: RMS e © requency
PNO: Wide = Trig: Free Run Avg|Hold: 1001100 TYPE(M pNo w,dg = Trig: FreeRun AvglHold: 1001100 TYPEIM
IFGain:low  #Atten: 40 dB slp g IFGainiow #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dgidiv. - Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2402000000 GHz 20 2.440000000 GHz
StartFreq StartFreq
S0 ¢ 2401489249 GHz oo ) 2439480249 GHz
Stop Freq Stop Freq|
2402510751 GHz 2440519751 GHz
200 200
- CF Step ) CF Step|
b 102150 kHz| - 103.950 kHz|
Auto Man| Auto Man
00 w00
0 Freq Offset| ) Freq Offset|
’ 0Hz| o 0 Hz|
ICenter 2.4020000 GHz Span 1.022 MHz| Center 2.4400000 GHz Span 1.040 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 34.60 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.27 ms (1001 pts)
sc sTaTUS. usa sTATUS

B B Apzoyu_lxss:zmak ‘con ==
SenseanT] MG A0 [onosienzs 20z [
@er Freq 2 480000000 GHz #Avg Type:RMS TRACE[I23 55 6 requency
PNo-Wige == Trig: Free Run AvglHold: 1001100 el
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 10.11 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
StartFreq|
2479482500 GHz
oo StopFreq
2.480517500 GHz
00 CF Step)|
: 103500 kHz|
lAuto Man|
a0
o Freq Offset|
’ 0 He|
Center 2.4800000 GHz Span 1.035 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.07 ms (1001 pts)
status

=3

HIGH CHANNEL
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FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

9.6.4. BLE (500Kbps)

Channel

Frequency
(MHz)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-0.47

8

-8.47

Middle

2440

-0.53

8

-8.53

High

2480

-0.79

8

-8.79

[B5 Keysightspectrum Ana 24223 85502 MOR-CON T=e B Keysight Spectrum Analyzer - AP2028.223,35502 MOR-CONZ =
s & oC [ senseant ALIGN AUTO [ 12:08:27 PM)un 25,2024 = L R 00 DC | I SENSENT] [ ALGNAUTO [12:15:12PMJun 25,2024 =
Center Freq 2.402000000 GHz . #Avg Type: RMS ACE 56 requency [Center Freq 2.440000000 GHz ] #Avg Type: RMS e © requency
Wide —— Trig: FreeRun Avg|Hold: 1001100 TYPE(M PNO: Wide —»— 1rig: Free Run AvglHold: 1001100 TYPEIM
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dgidiv. - Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2402000000 GHz 20 2.440000000 GHz
StartFreq StartFreq
S0 [) 2401487000 GHz 0o ¢ 2439473500 GHz
|
Stop Freq Stop Freq|
2402513000 GHz 2.440526500 GHz
200 200
- CF Step ) CF Step)
b 102.600 kHz| - 105.300 kHz|
Auto Man| |Auto Man
00 w00
0 Freq Offset| ) Freq Offset|
’ 0Hz| o 0 Hz|
ICenter 2.4020000 GHz Span 1.026 MHz| Center 2.4400000 GHz Span 1.053 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 34.80 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.67 ms (1001 pts)
sc sTaTUS. usa sTATUS
B Keyight Spectrm Analyzer - AP2024.223 85502 MOR-CONZ ==
L w500 DC SenseanT] MG ATO [onz e zs 0z [
[Center Freq 2.480000000 GHz #Avg Type: RMS TRACE[TS 355 6 requency
PNo-Wige == Trig: Free Run AvglHold: 1001100 el
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 10.11 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
StartFreq|
[) 2479487000 GHz
oo StopFreq
2.480513000 GHz
00 CF Step)|
: 102600 kHz|
lAuto Man|
a0
o Freq Offset|
’ 0 He|
Center 2.4800000 GHz Span 1.026 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 34.80 ms (1001 pts)
usc status

HIGH CHANNEL
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REPORT NO: R15670843-E3 DATE: 2025-04-07
FCC ID: P36-CDCBA1 IC: 25187-CDCBA1

9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

RESULTS

Page 33 of 56
UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400

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



REPORT NO: R15670843-E3

FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

9.7.1. BLE (1Mbps)

[= o s B Keysight Spectrum Analyzer - AP2024.223,35502 MOR-CON2 B
[ C [ senseant ALIGN AUTO _[12:27:16 PMJun 25,2024 L R [s0a DC | I SENSEINT] [ AUGNAUTO [12i29:57 phun 25, 2024
enter Freq 2.400000000 GHz g Type: RMS TRACE] 55| Frequency ] #Avg Type: RMS TRACE] 5¢| Frequency
PNO:Wide == Trig: Free Run Avg|Hold: 1001100 b | PNO: Fast —— 1rig: Free Run AvglHold: 10/10 B |
1FGai #Atten: 30 dB o=TlP \FGainlow  #Atten: 30 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dgidiv__ Ref 30.00 dBm 10 deidiv__ Ref 20.00 dBm
Log Log
2. CenterFreq 0| CenterFreq
100 % 2400000000 GHz 000, 13015000000 GHz|
oo 5 StartFreq o ‘ 19 StartFreq|
o 2.395000000 GHz| " 3 30.000000 MHz|
a0 500 _ L .
. N Stop Freq . StopFreq|
. i 2405000000 GHz [ ‘ 26.000000000 GHez|
Center 2.400000 GHz Span 10.00 MHz, CF Step| 'Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| = — s Auto Man
N 1 2402 26 GHz 5.860 dBm 1N 1 24024 GHz 3176 dBm
2 N 1 240000GHz 44203 dBm 2 N f 48033GHz  -27.079dBm
3N f 240000GHz 44203 dBm FreqOffset 3 N f 72068GHz  -39.138 dBm FreqOffset
4 0 Hz a N f 266695GHz 42200 dBm 0 Hz|
5 = 5 E
6 [
7 7
8 8
9 9
10 10
1 - 1 .
vse status s satus
ot Spectram Anshyzer - AP2024.223 85502 MOR-CONZ T= e ) eysight Spectram Analyzer - AP20212.23 53502 MOR. CONZ (==
[ ®& [sia oc [ sensean ALTGN AUTO__[12:33:04 PMun 25,2024 Frequency . ® S0 oC | I SENSEINT] I [12:34:59 PMJun 25, 2024 Froquency
. #Avg Type: RMS TRACE[TD 345 6 #Avg Type: RMS TRaCE[TD355 6
ol G,,*,lé n _._‘ Trig: Free Run AvglHold: 100/100 e NG Fast _,_‘ Trig: Free Run AvglHold: 1010 b ‘|
1FGai #Atten: 30 dB oerlP IFGainilow  #Atten: 30 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dBidiv  Ref 30.00 dBm 10 dBidiv__Ref 20.00 dBm
Log Log
CenterFreq . CenterFreq
01 2.440000000 GHz| 000 13015000000 GHz|
00
00 ;
<> StartFreq| o0 <> StartFreq|
" 2.435000000 GHz| =0 30.000000 MHz|
" 0
0.0 00— g .
Stop Freq| . Stop Freq|
2.445000000 GHz 26.000000000 GHz|
200 00
. ep| Start 30 MHz Stop 26.00 GHz CF Step)|
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| = Auto Man
p I A
o 440 0 GHz 3.624 dBm
2 48805GHz  -28.996 dBm
o Y Freq Offset 3 73191GHz  -42.452dBm FreqOffset
0 He| 4 256676GHz  -42533dBm 0 Hz|
5 L
s
8
9
Center 2.440000 GHz Span 10.00 MHz b |
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) « I B
sc status usc. status
=SR[N B8 Keysight Spectrum Analyzer - AP2024.2.23,85502, MOR-CON2 (=[x
[ & ] oC [ senseanT ALIGN AUTO __[01:26:01 PMJun 25,2024 L RE__ 500 DC | I SENSEINT] [ ALIGNAUTO _[01:26:56 PHJun 25,2024
enter Freq 2.483500000 GHz ) #Avg Type: RMS c 56 Frequency T #Avg Type: RMS TRAC 56 Frequency
PNO-Wide <= Trig: Free Run Avg|Hold: 100/100 BNO: Fast == Trig: FreeRun AvglHold: 10110 TreE[m
IFGain:Low #Atten: 30 dB oerlP IFGain:Low #Atten: 30 dB oerlP.
Auto Tune Auto Tune
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dBidiv__Ref 30.00 dBm 10 dBidiv___Ref 20.00 dBm
Log Log
20 CenterFreq < CenterFreq
100 2483500000 GHz o 13 GHz
000 0o .
o StartFreq| - ¢ StartFreq|
e 2478500000 GHz o 1 30.000000 MHz
40.0 %00
- <> Stop Freq| 1 | | Stop Freq|
f 2488500000 GHz | 26.000000000 GHz|
60.0 700
Center 2.483500 GHz Span 10.00 MHz, Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
v [pute Man) X T v T "o | T Je
2.480 26 GHz 5574 dBm 2480 3 GHz 3.993 dBm
248395GHz  -49.403 dBm 49598GHz  -29.624 dBm
248350 GHz 50,439 dBm FreqOffset 7.439 9 GHz 44348 dBm FreqOffset
0He 255682GHz  -42834dBm 0 Hz|
sc status usc. samus

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: R15670843-E3 DATE: 2025-04-07
FCC ID: P36-CDCBA1 IC: 25187-CDCBA1

9.7.2. BLE (2Mbps)

(== (B Keysight Spectrum Analyzer - AP2024.223 35502 MOR-CONZ (=S
[ senseant ALIGN AUTO__[12:44:27 PMJun 25,2024 L R [s0a DC | I SENSENT] [ AIGNAUTO [12:95:41 pun 25, 2024
g Type: RMS Taace Frequency ] Fhvg Type: RMS Tocel3i5g|  Frequency
—— Trig: Free Run Avg|Hold: 1001100 Ry PNO: Fast —— 17ig: Free Run AvglHold: 10110 i |
#Atten: 30 dB oerlP IFGain:Low #Atten: 30 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dgidiv__ Ref 30.00 dBm 10 dBidiv__Ref 20.00 dBm
Log Log
200 CenterFreq . CenterFreq
100 ¢ 2400000000 GHz 000, 13015000000 GHz|
100 e 20
StartFreq <> StartFreq|
. 2:391000000 GHz| - 30.000000 MHz|
00 I ¢
40.0 00— . e
. ; Stop Freq . [ StopFreq|
’ 2409000000 GHz | 26.000000000 GHz|
Center 2.400000 GHz Span 18.00 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)| 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| Auto Man
A T T o [ ruwconon] —Fucronvau: 8
N 1 2402 052 GHz 5611 dBm 1N 1 24017 GHz 2122 dBm
2 N f 2400000GHz 26508 dBm 2 N f 48052GHz  -29.876 dBm
3N f 2400000GHz  -25.508 dBm FreqOffset 3 N f 72049GHz 43757 dBm FreqOffset
4 0 Hz 4 N f 254228GHz 41754 dBm 0 Hz|
5 = 5 B
6 6
7 7
8 8
9 9
10 10
1 < 1 :
sc status sc. status

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL

Keysight Spectrum Analyzer - AP2024.2.23,85502 MOR-CON2 [E=NE Keysight Spectrum Analyzer - AP2024.2.2385502, MOR-CON2 =
L R [500_OC [ senseT ALIGN AUTO__[12:48:57 PM)un 25,2024 = . R 500 0C | I SENSEINT] [12:50:15 PMun 25, 2024 =
enter Freq 2.440000000 GHz ] #Avg Type: RMS TRAGE] requency ] #Avg Type: RMS TRace] 56 requency
PNO-Wide = Trig: FreeRun AvglHold: 1001100 T PNO: Fast —»— 1rig: Free Run Avg|Hold: 1010 e
IFGainiL #Atten: 30 dB oerlP IFGainLow  #Atten: 30 dB oetlP
Auto Tune| Auto Tune|
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dBidiv  Ref 30.00 dBm 10 dBidiv__Ref 20.00 dBm
Log Log
Center Freq| g CenterFreq|
x 2.440000000 GHz| 000 13015000000 GHz|
00
00 b .
StartFreq| <> StartFreq|
0.00 2.431000000 GHz| e T 30.000000 MHz|
00 ¢
0.0 o s A
Stop Freq| I [ [ Stop Freq|
2449000000 GHz | 26.000000000 GHez|
200 00
. CF Step| Start 30 MHz Stop 26.00 GHz CF Step)|
1.800000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
Auto Man| Auto Man
oo 439 4 GHz 1.430 dBm
48792GHz  -30.772dBm
o Freq Offset 73185GHz  -44.394 dBm FreqOffset
w 5 0 Hz 255942GHz  42378dBm 0 Hz|
500
Center 2.440000 GHz Span 18.00 MHz A
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) « i »
sc status usc. status

IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL

== B8 Keysight Spectrum Analyzer - AP2028.223,35502 MOR-CONZ ST
[ & oC [ sensean ALIGN AUTO __[01:07:06 PMJun 25,2024 . RE_ 00 DC | I SENSENT] & [01:05:06 P Jun 25,2024
enter Freq 2.483500000 GHz #Avg Type: RMS TRACE| 56 Frequency ] #Avg Type: RMS S Frequency
PNO: Wide —= Trig: Free Run Avg|Hold: 1001100 TYPE(M PNO: Fast —— 1rig: Free Run AvglHold: 10/10 TYPEIM
IFGainilow  #Atten: 30 dB oerlP IFGain:Low #Atten: 30 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dBidiv__Ref 30.00 dBm 10 dBidiv___Ref 20.00 dBm
Log Log
20 CenterFreq 00 < CenterFreq
2483500000 GHz o 13, GHz
000 0o
ot StartFreq| " 0 StartFreq|
oo 2474500000 GHz o ) 30.000000 MHz
00 00
100 00
o @ Stop Freq| . | 1 | Stop Freq|
. 2492500000 GHz | 26.000000000 GHz|
500 o
Center 2.483500 GHz Span 18.00 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)| 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| — |Auto lan
2.480 044 GHz 5.388 dBm 2480 3 GHz 0.887 dBm
2483608GHz  -49.129dBm 49591GHz  -32.396 dBm
2483500GHz  49.843 dBm Freq Offset 74418GHz 46789 dBm FreqOffset
0He| 256455GHz 41390 dBm 0 Hz|
sc status usc. sTatus

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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9.7.3. BLE (125Kbps)

[B5 Keysight Spectrum Analyzer - AP2024 225 85502 (== B Keysight Spectrum Analyzer - AP202A 22335502, (==
[ [ senseant ALIGN AUTO__[11:47:48 AMJun 25,2024 = L R [s0a DC | [ SENSENT] [ AUGNAUTO [15i01 AMun 25, 2024 =
[Center Freq 2.400000000 GHz #Avg Type: RMS TRACE B requency ] #Avg Type: RMS e[ 356 requency
PNO:Wide == Trig: Free Run Avg|Hold: 1001100 ™ PNO: Fast —»— 1rig: Free Run AvglHold: 1/10 B |
IFGa #Atten: 30 dB oerlP IFGain:low  #Atten: 30 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dgidiv__ Ref 30.00 dBm 10 dBidiv__Ref 20.00 dBm
Log Log
200 CenterFreq . CenterFreq
100 1% 2400000000 GHz 000, 13015000000 GHz|
oo o StartFreq| @0 ¥ StartFreq|
e 2.395000000 GHz| - 30.000000 MHz|
0 00 o 9
a0 00 ” Ll L)
. | Stop Freq . StopFreq|
’ 2405000000 GHz [ ‘ ‘ ‘ | 26.000000000 GHz|
Center 2.400000 GHz Span 10.00 MHz| CF Step)| 'Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| Auto Man
A T T iCov [ ruwconon] —Fucronvau: 8
N 1 2402 02 GHz 5.600 dBm 1N 1 24024 GHz 2105 dBm
2 N f 240000GHz 45147 dBm 2 N f 48046GHz 30296 dBm
3N f 240000GHz 45147 dBm FreqOffset 3 N f 72054GHz 44787 dBm FreqOffset
4 0 Hz 4 N f 256449GHz  42848dBm 0 Hz|
5 = 5 B
6 6
7 7
8 8
9 9
10 10
1 < 1 :
sc status sc. status
Keysight Spectrum Analyzer - AP2024.2.2385502, [E=NE Keysight Spectrum Analyzer - AP2024.2.2385502, MOR-CON2 =
L [ r [s02 oc [ senseT ALIGN AUTO [ 11:57:48 AM)un 25,2024 Frequenc . R 500 0C | I SENSEINT] TO_[11:59:00 AM)un 25,2024 Frequenc
enter Freq 2.440000000 GHz ] g Type: RMS TRACE] quency ] #Avg Type: RMS Race] 56 quency
PN Wide == Trig: Free Run AvglHold: 1001100 T PNO: Fast = Trig: Free Run Avg|Hold: 1010 e
IFGainiL #Atten: 30 dB oerlP IFGainLow  #Atten: 30 dB oetlP
Auto Tune| Auto Tune|
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dBidiv  Ref 30.00 dBm 10 dBidiv__Ref 20.00 dBm
Log Log
Center Freq| 0. CenterFreq|
il 2440000000 GHz 000, 13015000000 GHz|
00
00 .
O StartFreq <> StartFreq|
0.00 2.435000000 GHz| e T 6 30.000000 MHz|
00
0.0 o I8 N
Stop Freq| T | [ Stop Freq|
2.445000000 GHz | 26.000000000 GHez|
200 00
. CF Step| Start 30 MHz Stop 26.00 GHz CF Step)|
1.000000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
Auto Man| Auto Man
A , | S
e 440 0 GHz 2,030 dBm
48805GHz  -31.352dBm
o Freq Offset 73211GHz  -42274dBm FreqOffset
LSk B T 0 Hz 256241GHz  -41655dBm 0 Hz|
500
Center 2.440000 GHz Span 10.00 MHz A
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) « i »
sc status usc. status

IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL

== B8 Keysight Spectrum Analyzer - AP2028.223,35502 MOR-CONZ ST
[ & oC SENSENT ALIGN AUTO __[01:10:04 PMJun 25,2024 . RE_ 00 DC | I SENSEINT] [ ALIGNAUTO _[01:15:20 PHJun 25,2024
enter Freq 2.483500000 GHz #Avg Type: RMS TRACE| 56 Frequency ] #Avg Type: RMS S Frequency
PNO: Wide —= Trig: Free Run Avg|Hold: 1001100 TYPE(M PNO: Fast —— 1rig: Free Run AvglHold: 10/10 TYPEIM
IFGainilow  #Atten: 30 dB oerlP IFGain:Low #Atten: 30 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dBidiv__Ref 30.00 dBm 10 dBidiv___Ref 20.00 dBm
Log Log
20 CenterFreq 00 < CenterFreq
100 2483500000 GHz o 13, GHz
000 0o
ot StartFreq| " 0 StartFreq|
oo 2478500000 GHz o 30.000000 MHz
100 00 L
0 | <> - <> Stop Freq - T | 1 | Stop Freq|
. 2488500000 GHz | ‘ 26.000000000 GHz|
60.0 700
Center 2.483500 GHz Span 10.00 MHz, CF Step| Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| — |Auto lan
2.480 04 GHz 5192 dBm 2480 3 GHz 1.664 dBm
248540GHz  48.004 dBm 49598GHz  -31.886 dBm
248350GHz  49775dBm Freq Offset 74392GHz 43736 dBm FreqOffset
0He| 256124GHz  42634dBm 0 Hz|
sc status usc. sTatus

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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9.7.4. BLE (500Kbps)

(== (B Keysight Spectrum Analyzer - AP2024.223 35502 MOR-CONZ (==
[ senseant ALIGN AUTO__[12:09:37 PMJun 25,2024 L w _ [s0a oc | SENSEINT] [ AUGNAUTO [12:0:51 pun 25, 2024
g Type: RMS Taace Frequency ] Fhvg Type: RMS ocel 3155 Frequency
—= Trig: FreeRun Avg|Hold: 1001100 by PNO-Fast —»— Trig: Free Run AvglHold: 10110 b |
#Atten: 30 dB oerlP IFGain:Low #Atten: 30 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dgidiv__ Ref 30.00 dBm 10 dBidiv__Ref 20.00 dBm
Log Log
200 CenterFreq . CenterFreq
100 ¢ 2.400000000 GHz 00 13.016000000 GHz
oo o StartFreq| @0 <> StartFreq|
e | 2.395000000 GHz| - 30.000000 MHz|
0 00 " )
a0 ] I— Y
. Stop Freq . StopFreq|
’ 2405000000 GHz | 26.000000000 GHz|
Center 2.400000 GHz Span 10.00 MHz| CF Step)| 'Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
A [pute Man) 1 oo [rowronon ooy ol Man)
N 1 240176 GHz 5.838 dBm 1N 1 24017 GHz 5.381 dBm
2 N f 240000GHz  46.114dBm 2 N f 48046GHz 26855 dBm
3N f 239999GHz 44891 dBm FreqOffset 3 N f 72055GHz  42731dBm FreqOffset
4 0 Hz 4 N f 256501GHz  41413dBm 0 Hz|
5 = 5 B
6 6
7 7
8 8
9 9
10 10
1 < 1 :
sc status sc. status
Keysight Spectrum Analyzer - AP2024.2.23,85502 MOR-CON2 [E=NE Keysight Spectrum Analyzer - AP2024.2.2385502, MOR-CON2 =
L R [500_OC [ senseT ALIGN AUTO__[12:15:55 PM)un 25,2024 . R 500 0C | I SENSEINT] [12:17:15 PMun 25, 2024
enter Freq 2.440000000 GHz ] #Avg Type: RMS TRAGE] Frequency ] #Avg Type: RMS TRace] s¢| Freauency
PN Wide == Trig: Free Run AvglHold: 1001100 T PNO: Fast —»= Trig: Free Run Avg|Hold: 10/10 e
IFGa #Atten: 30 dB oerlP \FGain:low  #Atten: 30 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dBidiv  Ref 30.00 dBm 10 dBidiv__Ref 20.00 dBm
Log Log
Center Freq| 0. CenterFreq|
01 2.440000000 GHz| 000 13015000000 GHz|
00
00 ;
[} | StartFreq o0 O StartFreq|
0.00 2.435000000 GHz| e T 30.000000 MHz|
00
y
0.0 e )
Stop Freq| Stop Freq|
2.445000000 GHz | ‘ 26.000000000 GHez|
200 00
. CF Step| Start 30 MHz Stop 26.00 GHz CF Step)|
1.000000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
Auto Man| Auto Man
oo 440 0 GHz 98 dBm
48792GHz  -28674dBm
o FreqOffset| 7.3211GHz -43.022 dBm FreqOffset|
oty ] 0Hz| 25.939 0 GHz -42.669 dBm 0 Hz|
500
Center 2.440000 GHz Span 10.00 MHz A
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) « i »
sc status usc. status
== B8 Keysight Spectrum Analyzer - AP2028.223,35502 MOR-CONZ ST
[ & oC [ sensean ALIGN AUTO __[01:18:12 PMJun 25,2024 C RE_ 00 DC | I SENSEINT] & [01:28:11 P Jun 25,2024
enter Freq 2.483500000 GHz #Avg Type: RMS TRACE] 56 Frequency | #Avg Type: RMS 5 Frequency
PNO: Wide —= Trig: Free Run Avg|Hold: 1001100 TYPE(M PNO: Fast —— 1rig: Free Run AvglHold: 10/10 TYPEIM
IFGainilow  #Atten: 30 dB oerlP IFGain:Low #Atten: 30 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 10.11 dB Ref Offset 10.11 dB.
10 dBidiv__Ref 30.00 dBm 10 dBidiv___Ref 20.00 dBm
Log Log
20 CenterFreq 00) ¢ CenterFreq|
100 2483500000 GHz o¢ 13 GHz
000 0o
ot StartFreq| " 0 StartFreq|
oo 2478500000 GHz o 30.000000 MHz
o 100 9
100 500 . "
0 Qﬁ N <> Stop Freq - 1 | | Stop Freq|
. 2488500000 GHz | ‘ 26.000000000 GHz|
60.0 700
Center 2.483500 GHz Span 10.00 MHz, CF Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| |Auto Man
] [ T oo ] —
2.480 02 GHz 5.248 dBm 24796 GHz 3.997 dBm
248503GHz 48600 dBm 49604GHz  -32132dBm
248350GHz 49245 dBm Freq Offset 74405GHz 42825 dBm FreqOffset
0He| 256721GHz  42422dBm 0 Hz|
sc status usc. sTatus
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REPORT NO: R15670843-E3

FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

10. RADIATED TEST RESULTS

10.1.

LIMITS

LIMITS AND PROCEDURE

FCC §15.205 and §15.209
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 -
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) (uUA/m) at 3 m (dBuA/m) at 3 m
0.009-0.490 6.37/F(kHz) @ 300 m -
0.490-1.705 63.7/F(kHz) @ 30 m -
1.705 - 30 0.08 @ 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 3 MHz 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 as applicable for average
measurements. Voltage Averaging was used.

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 18 GHz
emissions, the channel with the highest power spectral density 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).

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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10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. BLE (2Mbps)
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

125'(53{, Facility: UL Morrisville 20825 Mar 27 11:38:21
Restricted Bondedge
15 Project Number: 15678843
Client: Milwoukee Electric
Test Location: Chomber 2
Made: 1Tx, BLE, 2482MHz
185 Tested by: 11993
Al
g5 I
85 .
2 e e B
3 75 Peal imit (dBuU/m | )
] -
. I\
§
ssl.. Averags Linit (dBuy/m) / \
a5 2 o J ' WW\ -
s bl i ™ bt oy bt WWMWWM Aot / “"aw\“
b W
35 »g 3rr ! o,
Ot o S VST IS UAY NSTF Po e aet F V T T R P e P e e e e s s T e
2.31 18.5MH=z/ 2.415

Frequency (GHz)

Ronge (6Hz) /A Ref/Attn  Det/fivg Mode Sueep Pts  #5ups/lode Lobel Range (6Hz) RELI/UB Ref/Attn  Det/fvg Mode Sueep Pts  Houps/Mode Label
1:2.31-2.415 IMC-6BY/ M 1B7/1B PERK/Pur Avg(RMS)  Znsec(futo) 2001 MAXH Horizontal - Pk 2:2.31-2.415 IMC-6dB)/3H  187/18 AUER/UGI Aug Znsec(futo) 2881 173TAUS  Horiz

Rev 9.5 18 Oct 2821

Meter . DC |Corrected| Average . Peak PK . Hnichngl
Marker Fre(g:'ir)\cy Reading| Det (Z‘:}(::) Gal(r;/BL)oss Corr| Reading | Limit I\ll(erg)m Limit |Margin l-\(z[l):gust)h n(::')"Polarity
(dBuv) (dB)|(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB)
1 [***2.38996| 34.52 | Pk| 323 | -23.6 | 0| 43.22 - 74 |-30.78| 332 | 101 | H
2 |***237001)| 35.82 |Pk| 322 | -236 | 0| 4442 - - 74 |-2958| 332 | 101 | H
3 |***238996| 21.86 |ADV| 323 | -23.6 |4.81] 35.37 54 |-18.63 - - 332 101 | H
4 [***237032] 22.81 |ADV| 322 | -236 [4.81] 36.22 54 [-17.78 - - 332 101 | H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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VERTICAL RESULT

1EETEst Focility: UL Morrisville 2825 Mar 27 11:46:48
Restricted Bondedge
115 Praoject Number: 15678843
Client: Milwoukee Electric
Test Location: Chomber 2
Made: 1Tx, BLE, 2402MHz
185 Tested by: 11993
gl—_s
85
=
~ Peak Limit (dBuU/m
> 75
J
[ia]
o
65
55 Average iLimit (dBul/m3
a5 2
o {
o
4 3
3:‘ et 3
2.3 ‘ 18 5MH=/ ‘ ‘ Z.415
Frequency (GHz)
Rorge (6 REU/UEY Ref/Attn  Det/fvg Mods Sweep Pt ¥oups/Mlade  Label Rarge (G2) R/ Ref/Attn  Det/fvg Hode Suecp Fts  Woups/Mode Lobel
Rev 9.5 18 Oct 2821

86408
Meter . DC |Corrected| Average . Peak PK . il
Marker Fregl:lency Reading| Det (dB/m) g:m/Loss Corr| Reading Limit MZ’:'" Limit Marginl'\z[;mu'[h mﬂsmPoIarity
(GH2) | iBuv) (dB) (dB) |(dBuv/m)|(@Buv/m)| %) |(dBuv/m)| (aB) | (PC8%) | (cm)
1 [***2.38996| 32.17 | Pk | 32.3 236 | 0 | 40.87 - - 74 [-3313] 126 [ 386 | V
2 [***237116] 3436 [Pk | 322 236 | 0 | 4296 - - 74 |-31.04] 126 [ 386 | Vv
3 [***238996]| 2065 |[ADV| 323 236 |4.81] 34.16 54 [-19.84 - - 126 |38 | V
4 | **+23824 | 2161 [ADV] 3222 235 [4.81] 35.12 54 |-18.88 - - 126 |38 | V
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

Test Facility: UL Morrisville 20825 Mar 27 12:05:45
Restricted Bondedge

15 Project Number: 15678843

Client: Milwoukee Electric
Test Location: Chaomber 2
Mode: 1Tx, BLE, 2488MHz
185 Tested by: 11993

95 '/
i

85 \

75 / | Peok Eimit (dBulU¥m
a

” I

} L Averoge Limit (dBul/m

\

Dot N

)
A"MMMMW - it At gt M i o PRl A AL Ao

CdBul/m)

= ol e
ERIZEEEE AR AT 5 AR AR

2.48 18 3MHz/ 2563
Frequency (GHz)

Range (GHz) REU/UBW Ref/Attn  Det/fvg Mode Sueep Pts  #5ups/Mode Lobel Renge (GHz) RELI/UBW Ref/Attn  Del/fivg Mode Sueep Pts  Houps/Mode Label
1:2.46-2.563 NGB/ 1B7/1B PERK/Pur Avg(RMS)  Znsec(futo) 2081 MAXH Horizontal - Pk 2:2.46-2.563 IMC-6dB)/3H 187/18 AUER/UBI Aug Znsec(futo) 2881 173TAUS  Horizontal - Av

Rev 9.5 18 Oct 2821

86408
Meter . DC |Corrected| Average . Peak PK . L
Marker Fregl:lency Reading| Det (dB/m) g:m/Loss Corr| Reading Limit MZ’:'" Limit |Margin Az[l)muth mﬂsmPoIarity
L (dB) (dB) |(dBuv/m)|(dBuv/m)| ‘“®) |(dBuv/m)| (a8 | (P& | (M)
1 [***248354| 443 [Pk| 325 241 | o] s27 - - 74 |-213] 354 155 | H
2 |***248379] 43.81 | Pk | 325 241 | o] 5221 - - 74 |-2179] 354 [ 155 | H
3 |***2.48354] 29.43 |aDV| 325 241 [4.81] 4264 54 [-11.36 - - 354 | 154 | H
4 [**+2.48359] 29.53 |aDV| 325 241 |481] 4274 54 |-11.26 - - 354 | 154 | H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R15670843-E3 DATE: 2025-04-07
FCC ID: P36-CDCBA1 IC: 25187-CDCBA1

VERTICAL RESULT

1EETESJL Focility: UL Morrisville 2025 Mar 27 12:12:43
Restricted Bondedge
115 Praoject Number: 15678843
Client: Milwoukee Electric
Test Location: Chomber 2
Mode: 1Tx, BLE, 2488MHz
185 Tested by: 11993
gL_s
85)
/_\E F f ( BLuUY
3 75 eak Limit (dBulUYm
J
[i5)
o
65
Average Limit (dBuU/m
. Average Limit Bul/r
a
35 (S
2.48 ‘ : 18, 3MH=/ ‘ Z.563
Frequency (GHz)
Ronge (i) R/ Ref/Attn  Det/Avg Modk Suemp Pte  ¥oops/llade  Lobel Rorge (@) ] Ref/Attn  Det/fvg Mods Sueep Pts  Woups/Mods  Lobel
Rev 9.5 18 Oct 2021

86408
Meter . DC |Corrected| Average . Peak PK . il
Marker Fregl:lency Reading| Det (dB/m) g:m/Loss Corr| Reading Limit MZ’:'" Limit Marginl'\z[;mu'[h mﬂsmPoIarity
(GH2) | iBuv) (dB) (dB) |(dBuv/m)|(@Buv/m)| %) |(dBuv/m)| (aB) | (PC8%) | (cm)
1 |***248354]36.38 | Pk| 32.5 241 | 0 | 4478 - - 74 [-2022] 22 [1a5] v
2 [***248359] 37 |[pPk| 325 241 | 0| 454 - - 74 286 22 |1a5| v
3 [***248354] 22.94 |aDV| 325 241 |4.81] 36.15 54 |-17.85 - - 22 |145 | v
4 |***248374| 2326 [ADV| 325 241 |4.81] 3647 54 [-17.53 - - 22 |145 | v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

10.2.2.

BLE (125Kbps)

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11:T\Est Facility: UL Morrisville 2825 Mar 27 09:32:49
Radiated Emissions 3-Meters
- Project Number: 15678843
e Client: Miluaukee Electric
Test Locotion: Chomber 2
- Mode: 1Tx, BLE, 2482MHz
9 Tested by: 11993
85
’eck Limit (dBulU/m)
75
‘e
3 5
2 6
@
Gl .
~ Avg Limit (dBuU/m)
55 - 1
5
a >
1 SO USNOUOOOSUOOURE OOSURUSOURO | SURUOSOOSSOUOOUNRS SOUSOSOOSNOUSOUROUOURN SOOOSROSOPROR) DU UOOUROUOOORN OO OURUUOOTR VZ N s = YA 1Y 01 V. | e o AOISRY
Al e
25
1 8 18
Frequency (GHz>
Ronge (G R/ ReF/Attn  Det/Avg Mod Suemp Pte  ¥oups/fods  Lobal Roroe () REI/UBH ReF/Attn  Det/fvg Mods Soep Pis  Wowps/Mods  Lobel
1:1-3 NCEBY/M  1B7/18  PEAK/Pur Avg(RMS)  Znsec(Auto) 4881 HAXH Horl zontal 51818 N(-6d80/386 9772 PEAK/Par Avg(RNS)  To5nsechuta) 1B MAIH Horizontal
3318 6B/ 9772 PERK/Pur fog(RIS)  Blneco(futo) 16k HAXH Hori zontal
Rev 9.5 18 Oct 2821
| 1STEat Facility: UL Morrisville 2825 Mar 27 09:32:49
Radiated Emissions 3-Meters
185 Project Number: 15678843
e Client: Miluoukee Electric
Test Location: Chomber 2
Mode: 1Tx, BLE, 24@2MHz
395 Tested by: 11993
35
Peak Limit (dBuU/m)
75
‘e
~
3 65
%
- Avg Limit (dBuU/m)
55
5
45 &
350
25
1 18 18
Frequency (GHz)
Range (@) REU/UBH Ref/Attn  Det/Avg Mode Suesp Pis  ¥oups/Mode Lobel Range (G) RELI/UEH Ref/Attn  Det/Avg Mods Sueep Fts  Woups/Mods Label
(68" ; SO Pur f (R
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REPORT NO: R15670843-E3 DATE: 2025-04-07
FCC ID: P36-CDCBA1 IC: 25187-CDCBA1

RADIATED EMISSIONS

Meter 86408 | Gain/Loss DC |Corrected . . Peak PK . .
Frequency . (dB/m) (dB) R Avg Limit |[Margin . . |Azimuth|Height .
Marker (GHz) Reading| Det Corr| Reading (dBuv/m)| (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuV/m) (dBuv/m)| (dB)
1 | ***480346 | 64.8 |PK2| 34.2 -43.9 0 | 551 - - 74 -189 | 257 | 107 | H
* ** 4 80365 | 59.35 |ADV| 34.2 439 |.23| 49.88 54 -4.12 - - 257 | 107 | H
2 | ***818063 | 48.64 | Pk | 358 404 | 0 | 44.04 54 -9.96 74 |-29.96| 0-360 | 199 | H
3 | ***941344 | 47.84 | Pk | 36.2 -40.1 0 | 43.94 54 [-10.06] 74 [-30.06| 0-360 | 101 | H
5 [***10.74194 | 50.62 |PK2| 37.6 -39.8 0 | 4842 - - 74 |-2558| 10 | 292 | H
* ** 10,73836 | 38.03 |ADV| 37.6 399 |.23| 35.96 54 |-18.04 - - 10 (292 H
6 | ***4.80281 | 57.1 |Pk| 342 -43.9 0| 474 54 6.6 74 -26.6 | 0-360 | 200 | V
7 | ***825188 | 4852 | Pk | 3538 404 | 0 | 43.92 54 |-10.08] 74 [-30.08| 0-360 | 200 | V
3 **x94425 | 486 |Pk| 36.3 404 | 0 | 445 54 9.5 74 -29.5 | 0-360 | 200 | Vv
10 |***10.73906 | 48.43 | Pk | 37.6 -39.8 0 | 46.23 54 -7.77 74 |-27.77| 0-360 | 101 | V
9 9.60844 5137 [Pk | 36.5 -39.8 0 | 48.07 - - - - 0360 |101]| Vv
4 9.60938 4935 | Pk | 36.5 -39.9 0 | 4595 - - - - | 0360|199 | 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
ADV - Linear Voltage Average
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

MID CHANNEL RESULTS

WWEUL Morrisville 2025 Mar 26 23:47:04
Radiated Emissions 3-Meters
185 Project Number: 15678843
Client: Milwoukee Electric
Test Location: Chomker 4
Mode: 1Tx, BLE, 2448MHz
95 Tested by: 85501
35
3 Peak Limit (dBulU/m)
c 75
g
N
c
i o6
G Avg Limit (dBuU/m)
> 55
a 1
3 ? > 4
45 ; o ALY
3D W .
25
1 18 18
Frequency (GHz)
Rorge (@) R/ Ref/Attn Forge () REI/UEN Ref/Rttn  Det/Avg Mods Sueep Pts Woups/Mods  Lobel
1:123 NGB/ 187/18 FE 5:16-1 NC-6d8)/38k 9772 PECK/Por- Aug(RMS)  TSSnsec(futod 16k MH Hortzontal
3318 6B/ 9772
Rev 9.5 18 Oct 2821
11KUL Morrisville 2025 Mar 26 23:47:04
Radiated Emissions 3-Meters
195 Project Number: 15678843
Client: Milwoukee Electric
Test Location: Chamber 4
= Mode: 1Tx, BLE, 2448MHz
El Tested by: 85581
85
— Peal it (dBulU/m)
g - im 1B
o
C
i
=3 65
e ,
3 Avg Limit (dBuU/m)
3 55
@
:
4
45 &
25
1 18 18
Frequency (GHz)
Rorge (@) R/ ReF/Attn  Det/Avg Mode Sueey Pte ¥oups/fods  Lobal Fonge (@) REI/UEN ReF/Rttn  Det/fvg Mode Sueep Pts  Woups/Mods Lobel
6:10-18 M(-6d8)/38 9772 PERK/Pur Avg(RNS)  Tnseclhuta) 16k MAIH Uertical
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REPORT NO: R15670843-E3 DATE: 2025-04-07
FCC ID: P36-CDCBA1 IC: 25187-CDCBA1

RADIATED EMISSIONS

89509

Gain/Loss
Frequency Metfer ACF (d/B) bc Corrested Avg Limit |Margin P.ea.k PK. Azimuth|Height .
Marker (GHz2) Reading|Det| (dB/m) Corr| Reading (dBuv/m)| (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuv) (dB) [(dBuv/m) (dBuv/m)| (dB)
1 |[***487952| 50.55 |[PK2| 34 31 0 | 5355 - - 74 [-2045] 333 [ 131 | H
**x 488028 | 44.25 |ADV| 34 31 23| 47.48 54 -6.52 - - 333 | 131 | H
2 [***814125| 3746 | Pk | 358 27 0 | 46.26 54 -7.74 74 |-27.74]| 0-360 | 100 | H
3 [***9.05531| 35.61 | Pk| 36.2 241 | 0| 47.71 54 -6.29 74 |-26.29] 0-360 | 100 | H
4 |***487969| 41.01 | Pk | 34 31 0 | 44.01 54 -9.99 74 |-29.99]| 0-360 | 200 | Vv
5 |[***g8.04844] 3855 [ Pk| 358 271 | 0| 4725 54 -6.75 74 |-26.75] 0-360 | 200 | Vv
6 |[***9.11602| 36.7 [PK2| 363 246 | 0 | 484 - - 74 256 | 244 | 232 | v
**% 911686 | 24.29 |[ADV| 36.3 247 |.23| 36.12 54 |-17.88 - - 204 | 232 | v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

HIGH CHANNEL RESULTS

H:Test Facility: UL Morrisville 2825 Mar 27 108:20:24
Radiated Emissions 3-Meters
. Project Number: 15670843
Client: Milwoukee Electric
Test Location: Chomber 2
- Mode: 1Tx, BLE, 2480MHz
9 Tested by: 11993
85
Peok Limit (dBulU/m)
75
‘e
3 5
3 6
@
< N
~ Avg Limit (dBuU/m) 1
55 =
2
45 QU N
I | . ‘ H
| ko MW“UW#WM ik 4" At DMW M'WM
35MWWW
25
1 lz] 18
Frequency (GHz>
Ronge (6 REU/UBH Ref/Attn  Det/Avg Mok = foups/liods Lobel Ronge (G REW/UBH Ref/Aktn  Det/Avg fode Sucep Pts  Foups/Mlode Lohel
1:123 MC-6BY/M  1B7/18 PERK/A RS 1 WA F 5:18-18 NC-6aB/3Bk 9772 PERK/Pur- Aug(RNS)  ToBnsec(futa) 1Bk HAXH Horizantal
3318 MC-6BY/H 9772 PERK/Pur- fvg (RHS) HAH Horiz
Rev 9.5 18 Oct 2821

HORIZONTAL

115T\33t Facility: UL Morrisville 2825 Mar 27 18:20:24
Radiated Emissions 3-Meters
185 Project Number: 15678843
e Client: Miluoukee Electric
Test Location: Chomber 2
Mode: 1Tx, BLE, 2488MHz
35 Tested by: 11993
85
Peak Limit (dBuU/m)
75
‘e
~
3 65
%
v Avg Limit (dBuU/m)
55
4
45 o §
35]
25
1 18 18
Frequency (GHz)
Range (@) R/ Ref/Attn  Det/Avg Mode Sues Pis  #oups/Mods Lobel Range (Gh) REI/UEN Ref/ttn  Det/Avg Mods Sueep s ¥owps/lode Label
5110-19 H(-6> ; EAK/Pur- g (RS !
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REPORT NO: R15670843-E3 DATE: 2025-04-07
FCC ID: P36-CDCBA1 IC: 25187-CDCBA1

RADIATED EMISSIONS

Meter 86408 | Galn/Loss DC |Corrected . , Peak PK , .
Frequency . (dB/m) (dB) . Avg Limit |Margin . ._|Azimuth|Height| .
Marker (GHz2) Reading| Det Corr| Reading (dBuv/m)| (dB) Limit |(Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuV/m) (dBuv/m)| (dB)
1 * **1.95947 | 66.01 |PK2 34 -43.8 0 56.21 - - 74 -17.79| 244 115 H
* ** 496033 | 60.69 |ADV 34 -43.8 |0.23| 51.12 54 -2.88 - - 244 115 H
2 * ** 944344 | 50.57 | Pk 36.3 -40.4 0 46.47 54 -7.53 74 -27.53| 0-360 | 101 H
3 * %% 12.39881 | 51.32 [PK2| 38.8 -38.2 0 51.92 - - 74 -22.08 38 104 H
* *%12.39889 | 40.79 |[ADV| 38.8 -38.2 |0.23| 41.62 54 -12.38 - - 38 104 H
4 * ** 495938 | 57.38 | Pk 34 -43.8 0 47.58 54 -6.42 74 -26.42| 0-360 | 199 Vv
5 * ** 9465 49.45 | Pk 36.3 -40.1 0 45.65 54 -8.35 74 -28.35| 0-360 | 199 Vv
6 * *%12.39902 | 50.98 [PK2| 38.8 -38.2 0 51.58 - - 74 -22.42| 225 209 Vv
* %% 12.39877 | 39.93 |[ADV| 38.8 -38.2 |0.23| 40.76 54 -13.24 - - 225 209 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

10.3.

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).

ogTest Fecility: UL Morrisville 2025 Mar 31 18:59:11
RF Emissions
Project Number: 15678843
5 Client: Miluaukee Electric
Test Location: Chamber 2
Mode: 1Tx, BLE, Worst Cose
46 Tested by: 11993
34 — | Cimit €dBEU,/m
. i
T 2z B—
e T
) 1 @ =
3 A
2 il
2 -2 it g
E i
—14r 4 4
-26 . \WX&%‘%AW' B o od
MM«%
-38 ’
. 681 . i 8 38
Frequency (MHz)
Reange (MHz) RBU/VBU Ref /Atte Det/Avg Mode Sueep Pts  #Sups/Mode Lobel Range (MHz) RBU/VBY Ref/Attn  Det/Avg Mode Pts  #Swps/Mode  Lobel
1:.009-.15 200(-6dB)/3k  187/18 PEAKAGIL Avg Ti5msec(Auto) 2881 MAXH 8 Degrees.
2:.15-.49 Ok(-6dB)/ 108k 97/18 PERK/Volt Avg Znsec(Auto) 2881 MAXH 8 Degrees. 7:.089-.15 200(-6dB)/3k  187/18 PERK/Uol 4 Avg uto) 2881  MAXH Flat
3:.49-38 Ok(-6dB)/ 108k 97/18 PERK/Vol £ Qvg T3msec(Auto) 7881 MAXH BDegreea 8:.15-.49 9k (-6dB) /188K 97/18 PERK/Uol ¢ Avg o) 2081 MAXH Flat
9:.49-39 Ok(-6dB)/1BBKk 97/18 PEAKAolt Avg = to) 7HET  MAXH Flat
Rev 9.5 18 Oct 2821
Below 30MHz Data
Marker Frequency| R“::c:?r:g Det 135144 | Gain/Loss | Dist. Corr. C:;;Z?':‘egd QP/AV Limit | PK Limit [Margin|Azimuth| Loop
(MHz) (dBuV) (dB/m) (dB) Factor (dB) dB(uVolts/meter) (dBuV/m) |(dBuV/m)| (dB) | (Degs) | Angle
1 .01141 | 43.17 | Pk 17.6 1 -80 -19.13 46.46 66.46 |-65.59| 0-360 | Odegs
7 .01177 | 43.69 | Pk 17.4 1 -80 -18.81 46.19 66.19 -65 0-360 Flat
4 .01617 43.7 Pk 15.5 1 -80 -20.7 43.43 63.43 |-64.13| 0-360 |90 degs
2 .59962 36.53 | Pk 11 1 -40 7.63 32.05 - -24.42| 0-360 | Odegs
8 .60383 37.12 | Pk 11 1 -40 8.22 31.99 - -23.77| 0-360 Flat
5 67129 36.12 | Pk 11 1 -40 7.22 31.07 - -23.85| 0-360 |90 degs
9 2.90577 | 24.57 | Pk 111 2 -40 -4.13 29.54 - -33.67| 0-360 Flat
6 3.15873 | 23.54 | Pk 111 3 -40 -5.06 29.54 - -34.6 | 0-360 |90 degs
3 3.19667 | 23.31 | Pk 111 3 -40 -5.29 29.54 - -34.83| 0-360 | Odegs
Pk - Peak detector
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REPORT NO: R15670843-E3 DATE: 2025-04-07
FCC ID: P36-CDCBA1 IC: 25187-CDCBA1

_Test Focility: UL Morrioville 2025 Mar 31 108:59:11
RF Emissions

Project Number: 15678843

7 Client: Milwoukee Electric

Test Location: Chamber 2
Mode: 1Tx, BLE, Worst Cose

_5 Tested by: 11393
\
=17 N ~ Cimit (dBGE/m
i -
E -29 - — \N
o
S =
:% 41 » -\) ’
g _5 ™" '{M E
o

. pag1 ) 1 i ) 0 38
requency (MHz)
e Ronge (Hz) REU/ VU Ref/Attn  Det/Avg Made Sucep Pts  $oups/Mode

Range (Hz) RBLI/UBI Ref/fittn  Det/fvg
1088915 200(-68)/3  187/18  PEAK/Vol
2:.15-.49 Sk (-608)/183k  87/18 PEAK/ ol
3:.49-3 S (-60B)/ 188k 87/18 PEAK/ Vol

2601 MAH

L

o) 2881 MMM Fla
F

> 7881 Ak F

7:.005-.15 200(-6dB)/3k  187/18  PEAK/Uald fvg 705
8.15-.43 9k (-5dB)/ 188k 97/10 PEAK/Vol4 vy 2

9:.43-30 Gk (-6dB)/ 8Bk 97/18 PEAK/VolL vy

Rev 9.5 18 Oct 2821

ANTENNA- THREE ORIENTATIONS - H FIELD

Marker Frequency| R“::c:?r:g Det 135144 | Gain/Loss | Dist. Corr. c:;;f;;zd QP/AV Limit | PK Limit |Margin|Azimuth| Loop
(MHz) (dBuV) (dB/m) (dB) Factor (dB) dB(uAmps/meter) (dBuA/m) |(dBuA/m)| (dB) | (Degs) | Angle
1 .01141 | 43.17 | Pk -33.9 .1 -80 -70.63 -5.04 14.96 |-65.59| 0-360 | Odegs
2 59962 | 36.53 | Pk -40.5 .1 -40 -43.87 -19.45 - -24.42 | 0-360 | O degs
3 3.19667 | 23.31 | Pk -40.4 3 -40 -56.79 -21.96 - -34.83 | 0-360 | O degs
4 .01617 43.7 | Pk -36 .1 -80 -72.2 -8.07 11.93 |-64.13| 0-360 |90 degs
5 67129 | 36.12 | Pk -40.5 .1 -40 -44.28 -20.43 - -23.85| 0-360 |90 degs
6 3.15873 | 23.54 | Pk -40.4 3 -40 -56.56 -21.96 - -34.6 | 0-360 |90 degs
7 01177 | 43.69 | Pk -34.1 .1 -80 -70.31 -5.31 14.69 -65 | 0-360 Flat
8 60383 | 37.12 | Pk -40.5 .1 -40 -43.28 -19.51 - -23.77 | 0-360 Flat
9 2.90577 | 24.57 | Pk -40.4 2 -40 -55.63 -21.96 - -33.67 | 0-360 Flat

Pk - Peak detector
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REPORT NO: R15670843-E3
FCC ID: P36-CDCBA1

DATE: 2025-04-07
IC: 25187-CDCBA1

10.4.

WORST CASE BELOW 1 GHZ

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

ngest Facility: UL Marrisville 2025 Mar 28 19:34:18
Radioted Emissions - 3 Meters
85 Project Number: 15678843
Client: Milwoukee Electric
Test Location: Chomber 2
Mode: 1Tx, BLE, Worst Case
75 Tested by: 8474B/11993
6!:
5|:
2 ’7
>~
33 45 UFROTmit tgeuu7m
w
o
35
25
1 2
5 el
i
M T vu 'm, MWMW
=
36 6o [izlalz)
Frequency (MHz)
Renge REU/U Ref/fittn  Det/fvg Hode Sueep Pts  ESups/Mode Lobel ‘Runs: (Hz) RELI/UBM Ref/Atkn  Det/fvg Mode Sueep Pts  KSups/Mode Lobel
1:30- 1008 120k(-68)/1H GT/18  PE/LogPur—Video  nsec(hutad 1Bk MAKH Hor zontal
Rev 9.5 18 Oct 2821
ngast Foacility: UL Marrisville 2025 Mar 28 19:34:18
Radioted Emissions - 3 Meters
85 Project Number: 15678843
Client: Milwoukee Electric
Test Location: Chomber 2
Mode: 1Tx, BLE, Worst Case
75 Tested by: 8474B/11993
6':
5|:
2 ’7
<
DE 45 LFRTETmT T LgBuu7 m
[45)
o
35
1
9 .
e
=] 7 8
@ o) o
5 :
=
36 160 [iz]alz)
Frequency (MHz)
Ronge 0F) RE/R RaF/ttn  Det/Avg Pode Sueep Pte  #oups/fods  Lobel ] Ref/Attn  Det/fvg Mode Sueep Pts  Woups/Mods  Label

‘ Range (MHz)

Rev 9.5 18 Oct 2821

VERTICAL

Page 52 of 56

UL LLC
12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858

TEL: (919) 549-1400

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




REPORT NO: R15670843-E3 DATE: 2025-04-07
FCC ID: P36-CDCBA1 IC: 25187-CDCBA1

Below 1GHz Data

Meter Corrected
Frequency X 159203 Gain/Loss X QPk Limit Margin |Azimuth|Height .
Marker Reading| Det Readin Polari
(MH2) [ dBuV)g (dB/m) (@B) | dpavy rﬁ) (dBuv/m) (dB) | (Degs) | (cm) ty

1 | ***37.857 | 27.17 | Pk 21.9 316 17.47 40 -22.53 | 0-360 | 299 H

2 |***124.866| 27.91 | Pk 20.4 -30.6 17.71 43.52 -25.81 | 0-360 | 199 H

3 [***268.814] 27.94 | Pk 19.7 295 18.14 46.02 -27.88 | 0-360 | 199 H

4 | **851.784 | 26.41 | Pk 28.4 -26.7 28.11 46.02 -17.91 | 0-360 | 399 H

5 [**¥996217] 25.35 | Pk 30 -25 30.35 53.97 -23.62 | 0-360 | 399 H

6 *¥%3776 | 27.6 | Pk 22 316 18 40 22 | 0360 | 199 Vv

7 [**¥129.134] 28.03 | Pk 20.2 -30.6 17.63 43.52 -25.89 | 0-360 | 299 Vv

8 |***276.477| 27.58 | Pk 19.8 -29.4 17.98 46.02 -28.04 | 0-360 | 101 v

9 | **854.112 | 25.82 | Pk 285 -26.7 27.62 46.02 -18.4 | 0-360 | 101 Vv

10 |***981.958 | 24.94 | Pk 29.8 -25.1 29.64 53.97 2433 | 0-360 | 199 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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10.5. WORST CASE 18-26 GHZ

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

11:Test Facility: UL Marrisville 2025 Mar 28 10:01:41
Radioted Emissions 3-Meters
195 Project Number: 15678843
Client: Milwoukee Electric
Test Location: Chomber 2
Mode: 1Tx, BLE, Worst Case
95 Tested by: 11993
85
75 Peak..Limit CdBull/m]
e
3 5
3 6
@
o
55 Average Limit (dBulU/m)
8 9
s | 3 A A
35
25
18 26.5
Frequency (GHz)
Rongs (62 REU/UB Ref/Attn  Det/fvg Type Susep Pts  ups/fode Lobel ‘ Ronge (G) GENE] Ref/Attn  Del/ivg Type Susep Pts  Woups/fiode Labe!
1:18-26.5 3B/ 9972 PERK/Pur- Rvg(RHS)  dZneec(fute) 1Bk HAXH Horizantal
Rev 9.5 18 Oct 2821
11:Tast Foacility: UL Marrisville 2025 Mar 28 19:01:41
Radioted Emissions 3-Meters
195 Project Number: 15678843
Client: Milwoukee Electric
Test Location: Chomber 2
Mode: 1Tx, BLE, Worst Case
95 Tested by: 11993
85
75k Peak im.it dBulU/ml
e
3 5
3 6
@
-
55 Average Limit (dBul/m)
45
35
25
18 26.5

Frequency (GHz)

Range (6Hz) REU/UBY Ref/fttn  Det/fvg Type Suweep Pts  #Sups/Mode Lobel ‘gur‘vgzéng) 75\?{55:)/% s;%httn EE&{%SJ%C;RMSJ Ag::'imum 7;; “a:ﬁ/Muda t:&:ilm‘
VERTICAL
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18 — 26GHz Data

Marker Frequency R“::c:?r:g Det 204704 Gain/Loss C:;;Z?':‘egd A‘(?r:‘?fe Margin| Peak Limit |Margin|Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuV/m) | (dB) | (Degs) | (cm)
1 |***20.84637] 48.58 | Pk 33.4 37.7 44.28 54 9.72 74 29.72| 0360 | 101 | H
2 |***2273828] 47.53 | Pk 34.1 375 4413 54 9.87 74 -29.87| 0-360 | 249 | H
3 |***23.88311] 47.25 | Pk 34.4 -36.8 44.85 54 9.15 74 -29.15| 0-360 | 101 | H
4 [***1968963 | 48.97 | Pk 332 -38 44.17 54 9.83 74 -29.83| 0-360 | 250 | V
5 |***2261079] 47.77 | Pk 343 37.7 4437 54 9.63 74 -29.63| 0-360 | 101 | V
7 |***23.69273] 47.25 | Pk 345 372 44,55 54 9.45 74 -29.45[ 0-360 | 101 | V
6 2336296 | 49.51 | Pk 345 374 46.61 - - - - 0360|200 | Vv
3 25.36961 | 48.51 | Pk 35.6 355 48.61 - - - - |o0360 101 ] H
9 25.91016 | 49.23 | Pk 353 -35.8 48.73 - - - - |o360 101 ] H
* - 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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11. SETUP PHOTOS

Please refer to R15670843-EP1 for setup photos

END OF TEST REPORT
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