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ANNOUNCEMENT

This test report shall not be reproduced in full or partial, without the written approval of UL Japan, Inc.
The results in this report apply only to the sample tested. (Laboratory was not involved in sampling.)
This sample tested is in compliance with the limits of the above regulation.

The test results in this test report are traceable to the national or international standards.

This test report must not be used by the customer to claim product certification, approval, or
endorsement by the A2LA accreditation body.

This test report covers Radio technical requirements.

It does not cover administrative issues such as Manual or non-Radio test related Requirements.

(if applicable)

The all test items in this test report are conducted by UL Japan, Inc. Shonan EMC Lab.

The opinions and the interpretations to the result of the description in this report are outside scopes
where UL Japan, Inc. has been accredited.

The information provided by the customer for this report is identified in SECTION 1.

The laboratory is not responsible for information provided by the customer which can impact the
validity of the results.

For test report(s) referred in this report, the latest version (including any revisions) is always referred.

REVISION HISTORY

Original Test Report No.15407888S-E

Revision | Test Report No. Date Page Revised Contents

15407888S-E March 13, 2025 -

EOriginaI)
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Reference: Abbreviations (Including words undescribed in this report)

A2LA The American Association for Laboratory IEC International Electrotechnical Commission
Accreditation

AC Alternating Current IEEE Institute of Electrical and Electronics Engineers

AFH Adaptive Frequency Hopping IF Intermediate Frequency

AM Amplitude Modulation ILAC International Laboratory Accreditation
Conference

Amp, AMP Amplifier ISED Innovation, Science and Economic
Development Canada

ANSI American National Standards Institute ISO International Organization for Standardization

Ant, ANT Antenna JAB Japan Accreditation Board

AP Access Point LAN Local Area Network

ASK Amplitude Shift Keying LIMS Laboratory Information Management System

Atten., ATT | Attenuator MCS Modulation and Coding Scheme

AV Average MRA Mutual Recognition Arrangement

BPSK Binary Phase-Shift Keying N/A Not Applicable

BR Bluetooth Basic Rate NIST National Institute of Standards and Technology

BT Bluetooth NS No signal detect.

BT LE Bluetooth Low Energy NSA Normalized Site Attenuation

BW BandWidth NVLAP National Voluntary Laboratory Accreditation
Program

Cal Int Calibration Interval OBW Occupied Band Width

CCK Complementary Code Keying OFDM Orthogonal Frequency Division Multiplexing

Ch., CH Channel OFDMA Orthogonal Frequency Division Multiple Access

CISPR Comite International Special des Perturbations P/M Power meter

Radioelectriques

CW Continuous Wave PCB Printed Circuit Board

DBPSK Differential BPSK PER Packet Error Rate

DC Direct Current PHY Physical Layer

D-factor Distance factor PK Peak

DFS Dynamic Frequency Selection PN Pseudo random Noise

DQPSK Differential QPSK PP Preamble Puncturing

DSSS Direct Sequence Spread Spectrum PRBS Pseudo-Random Bit Sequence

EDR Enhanced Data Rate PSD Power Spectral Density

EIRP, e.i.r.p. | Equivalent Isotropically Radiated Power QAM Quadrature Amplitude Modulation

EMC ElectroMagnetic Compatibility QP Quasi-Peak

EMI ElectroMagnetic Interference QPSK Quadri-Phase Shift Keying

EN European Norm RBW Resolution Band Width

ERP, e.r.p. Effective Radiated Power RDS Radio Data System

EU European Union RE Radio Equipment

EUT Equipment Under Test RF Radio Frequency

Fac. Factor RMS Root Mean Square

FCC Federal Communications Commission RSS Radio Standards Specifications

FHSS Frequency Hopping Spread Spectrum Rx Receiving

FM Frequency Modulation SA, S/A Spectrum Analyzer

Freq. Frequency SG Signal Generator

FSK Frequency Shift Keying SVSWR Site-Voltage Standing Wave Ratio

GFSK Gaussian Frequency-Shift Keying TR Test Receiver

GNSS Global Navigation Satellite System Tx Transmitting

GPS Global Positioning System VBW Video BandWidth

Hori. Horizontal Vert. Vertical

ICES Interference-Causing Equipment Standard WLAN Wireless LAN

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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SECTION 1:

Customer Information

Company Name

Nintendo Co., Ltd.

Address

11-1 Hokotate-cho, Kamitoba, Minami-ku, Kyoto 601-8501, Japan

Telephone Number

+81-75-662-9600

Contact Person

Yosuke Ishikawa

The information provided by the customer is as follows;

- Customer, Description of EUT, Model Number of EUT, FCC ID on the cover and other relevant pages
- Operating/Test Mode(s) (Mode(s)) on all the relevant pages

- SECTION 1: Customer Information

- SECTION 2: Equipment Under Test (EUT) other than the Receipt Date and Test Date

- SECTION 4: Operation of EUT during testing

SECTION 2: Equipment Under Test (EUT)

21 Identification of EUT

Description Game Controller

Model Number BEE-021

Serial Number Refer to SECTION 4.2

Condition Production prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Modification No Modification by the test lab
Receipt Date October 9, 2024
Test Date October 9 to November 6, 2024
2.2 Product Description

General Specification

Rating DC 5V (*.Supply voltage from connector) (*. DC 3.89 V from Re-

chargeable Li-ion battery for the internal circuit)

Operating temperature 5deg. Cto 35deg. C

Radio Specification

This report contains data provided by the customer which can impact the validity of results. UL Japan, Inc.
is only responsible for the validity of results after the integration of the data provided by the customer.
The data provided by the customer is marked “a)” in the table below.

Bluetooth (Low Energy)

Equipment Type Transceiver

Frequency of Operation 2402 MHz to 2480 MHz

Type of Modulation GFSK

1.52 dBi

Antenna Gain a)

Bluetooth (BR / EDR)

Equipment Type Transceiver

Frequency of Operation 2402 MHz to 2480 MHz

Type of Modulation FHSS (GFSK, /4 DQPSK, 8 DPSK)

Antenna Gain a) 1.52 dBi

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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SECTION 3: Test Specification, Procedures & Results

3.1

Test Specification

Test Specification

FCC Part 15 Subpart C
The latest version on the first day of the testing period

Title

FCC 47 CFR Part 15 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz,
and 5725-5850 MHz

* Also the EUT complies with FCC Part 15 Subpart B..

3.2 Procedures and Results
Item Test Procedure Specification Worst Margin Results | Remarks
Conducted FCC: ANSI C63.10-2013 FCC: Section 15.207 27.7 dB, Complied |-
Emission 6. Standard test methods | 0.15000 MHz,
ISED: RSS-Gen 8.8 ISED: RSS-Gen 8.8 QP, L1
Carrier FCC: KDB 558074 D01 15.247 | FCC: Section15.247(a)(1) See data. Complied | Conducted
Frequency ~ |Meas Guidance v05r02 | _________________________
Separation ISED: - ISED: RSS-247 5.1 (b)
20dB FCC: KDB 558074 D01 15.247 |FCC: Section15.247(a)(1) Complied | Conducted
Bandwidth  |Meas Guidance v05r02 | __________________________
ISED: - ISED: RSS-247 5.1 (a)
Number of FCC: KDB 558074 D01 15.247 |FCC: Complied | Conducted
Hopping  Meas Guidance v05r02 _______|: Section15.247(a)(1)(ii) ____
Frequency ISED: - ISED: RSS-247 5.1 (d)
Dwell time FCC: KDB 558074 D01 15.247 |FCC: Complied | Conducted
 Meas Guidance vO5r02 |3 Section15.247(a)(1)(ii) _____
ISED: - ISED: RSS-247 5.1 (d)
Spurious FCC: KDB 558074 D01 15.247 |FCC: Section15.247(d) 10.5dB Complied [ Conducted/
Emission &  Meas GuidancevO5r02 | 4804.00 MHz, Radiated
Band Edge ISED: RSS-Gen 6.13 ISED: RSS-247 5.5 AV, Horizontal. (above 30 MHz)
Compliance RSS-Gen 8.9 Mode: *1)
RSS-Gen 8.10 Tx, Hopping Off,
DH5 2402 MHz
Note: UL Japan, Inc.’s EMI Work Procedures: Work Instructions-ULID-003591 and Work Instructions-ULID-003593.
* In case any questions arise about test procedure, ANSI C63.10: 2013 is also referred.
*1) Radiated test was selected over 30 MHz based on section 15.247(d).

FCC Part 15.31 (e)

This EUT provides the stable voltage constantly to RF Module regardless of input voltage.
Therefore, this EUT complies with the requirement.

FCC Part 15.203 Antenna requirement

It is impossible for end users to replace the antenna, because the antenna is mounted inside of the EUT.
Therefore, the equipment complies with the antenna requirement of Section 15.203.

3.3 Addition to Standard
Item Test Procedure Specification Worst Margin Results Remarks
99 % ISED: RSS-Gen 6.7 ISED: - N/A - Conducted
Occupied
Bandwidth

Other than above, no addition, exclusion nor deviation has been made from the standard.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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34 Uncertainty

Measurement uncertainty is not taken into account when stating conformity with a specified requirement.
Note: When margins obtained from test results are less than the measurement uncertainty, the test
results may exceed the limit.

The following uncertainties have been calculated to provide a confidence level of 95 % using a coverage
factor k = 2.

Item Frequency range Uncertainty (+/-)
Conducted Emission (AC Mains) LISN 150 kHz to 30 MHz 3.0dB
Radiated Emission 9 kHz to 30 MHz 3.3dB
(Measurement distance: 3 m) 30 MHz to 200 MHz 4.8 dB

200 MHz to 1 GHz 6.1dB

1 GHz to 6 GHz 4.7 dB

6 GHz to 18 GHz 5.3dB

18 GHz to 40 GHz 5.5dB
Radiated Emission 1 GHz to 18 GHz 5.6 dB
(Measurement distance: 1 m) 18 GHz to 40 GHz 5.8 dB
Antenna terminal test Uncertainty (+/-)
Power Measurement above 1 GHz (Average Detector) 1.3dB
Power Measurement above 1 GHz (Peak Detector) 1.5dB
Spurious Emission (Conducted) below 1 GHz 0.93 dB
Conducted Emissions Power Density Measurement 1 GHz to 3 GHz 0.93 dB
Conducted Emissions Power Density Measurement 3 GHz to 18 GHz 3.0dB
Spurious Emission (Conducted) 18 GHz to 26.5 GHz 2.8dB
Spurious Emission (Conducted) 26.5 GHz to 40 GHz 2.3dB
Bandwidth Measurement 0.012 %
Duty Cycle and Time Measurement 0.27 %
Temperature 2.2 deg.C.
Humidity 3.4 %
Voltage 0.92 %

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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3.5 Test Location

UL Japan, Inc. Shonan EMC Lab.

1-22-3, Megumigaoka, Hiratsuka-shi, Kanagawa-ken 259-1220 Japan

Telephone: +81-463-50-6400
A2LA Certificate Number: 1266.03

(FCC test firm registration number: 626366, ISED lab company number: 2973D / CAB identifier: JP0001)

Test room Width x Depth x Height | Size of reference ground | Maximum

(m) plane (m) / horizontal measurement
conducting plane distance

No.1 Semi-anechoic chamber (SAC1) 20.6 x 11.3 x7.65 20.6x11.3 10m

No.2 Semi-anechoic chamber (SAC2) 20.6 x 11.3x7.65 20.6 x 11.3 10m

No.3 Semi-anechoic chamber (SAC3) 12.7x 7.7 x5.35 127 x7.7 5m

No.4 Semi-anechoic chamber (SAC4) 8.1x5.1x3.55 8.1x5.1 -

Wireless anechoic chamber 1 (WAC1) [9.5x6.0x5.4 9.5x6.0 3m

Wireless anechoic chamber 2 (WAC2) | 9.5x6.0x5.4 9.5x6.0 3m

No.1 Shielded room 6.8x4.1x27 6.8 x4.1 -

No.2 Shielded room 6.8x4.1x27 6.8 x4.1 -

No.3 Shielded room 6.3x4.7x27 6.3x4.7 -

No.4 Shielded room 44 x4.7x27 44 x4.7 -

No.5 Shielded room 7.8x6.4x27 7.8x6.4 -

No.6 Shielded room 7.8x6.4x27 7.8x6.4 -

No.8 Shielded room 3.45x5.5x24 3.45x5.5 -

No.1 Measurement room 2.55x4.1x2.5 - -

No.2 Measurement room 45x3.5x25 - -

Wireless shielded room 1 3.0x4.5x27 3.0x4.5 -

Wireless shielded room 2 3.0x4.5x27 3.0x4.5 -

3.6

Refer to APPENDIX.

Test Data, Test Instruments, and Test Set Up

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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SECTION 4: Operation of EUT during testing

4.1 Operating Mode(s)

Mode Remarks*

Bluetooth (BT)

BR / EDR, Payload: PRBS9

Power Setting: Fixed

Software:

*This setting of software is the worst case.

*EUT has the power settings by the software as follows;

InspectionFwPackage Version: 1.0.14
(Date: 2024.09 18, Storage location: EUT memory)

Any conditions under the normal use do not exceed the condition of setting.
In addition, end users cannot change the settings of the output power of the product.

Details of Operating Mode(s)

Test Item Mode Hopping Tested
Frequency
Conducted Emission, Tx DH5 *1) Off 2402 MHz
Radiated Spurious Emission (Below 1 GHz)
Radiated Spurious Emission (Above 1 GHz), |Tx DH5 Off 2402 MHz
Conducted Spurious Emission Tx 3DH5 2441 MHz
2480 MHz
Carrier Frequency Separation Tx DH5 On 2402 MHz
Tx 3DH5 2441 MHz
2480 MHz
20 dB Bandwidth Tx DH5 Off 2402 MHz
Tx 3DH5 2441 MHz
2480 MHz
Number of Hopping Frequency Tx DH5 On -
Tx 3DH5
Dwell time Tx DH1, DH3, DH5 On -
Tx 3DH1, 3DH3, 3DH5
Band Edge Compliance Tx DH5 On 2402 MHz
(Conducted) Tx 3DH5 off 2480 MHz
99 % Occupied Bandwidth Tx DH5 On 2402 MHz
Tx 3DH5 of T 2441 MHz
0O 2480 MHz

*As a result of preliminary test, the formal test was performed with the above modes, which had the
maximum payload length (except Dwell time test)
*2DH mode (2Mb/s EDR: pi/4DQPSK) was excluded for other tests than power measurement by using
3DH mode (3 Mb/s EDR: 8DPSK) as a representative.
*It is considered that the non-tested packet type (e.g. inquiry) can be omitted as it is complied with
above all the test items based on Bluetooth Core specification.

bands.

The Maximum Peak Output Power was referred to Test Report No.: 15730981H-A.

*1) Conducted emissions and Spurious emissions for frequencies below 1 GHz were limited to the
channel that had the highest power during the antenna terminal test, as preliminary testing indicated
that changing the operating frequency had no significant impact on the emissions in those frequency

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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4.2 Configuration and Peripherals

<For Radiated and Conducted Emission tests >

AC 120 V /60 Hz

<For Antenna Terminal Conducted Tests>

4
—CE AC 100V /50 Hz

Il : Standard Ferrite Core

*Cabling and setup(s) were taken into consideration and test data was taken under worse case conditions.
*As a result of comparing AC 120 V and AC 240 V at pre-check, conducted emission test was performed
with AC 120 V of the worst voltage as representative.

Description of EUT and Support Equipment

No. |ltem Model number Serial Number Manufacturer Remarks

A |Game Controller BEE-021 HHL04000006260 *1) Nintendo Co., Ltd. |EUT
HHL04000006482 *2)

B |AC Adaptor NGN-01 0A0000030 Nintendo Co., Ltd. |-

C |Laptop PC CF-SVIORDQVS |0JKSC39510 Panasonic -

D |AC Adaptor CF-AA65D2A M1 |65D2AM1208002424WA | Panasonic -

*1) Used for Antenna Terminal Conducted tests.
*2) Used for Conducted Emission test and Radiated Emission test.

List of Cables Used

No. |Name Length (m) Shield Remarks
Cable Connector

1 USB 1.5 Shielded Shielded -

2 USB 3.0 Shielded Shielded -

3 DC 0.9 Unshielded Unshielded -

4 AC 0.8 Unshielded Unshielded -

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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SECTION 5: Conducted Emission

Test Procedure and Conditions

EUT was placed on a urethane platform table of nominal size, 1.0 m by 1.5 m, raised 0.8 m above the
conducting ground plane.

The rear of tabletop was located 40 cm to the vertical conducting plane. The rear of EUT, including
peripherals was aligned and flushed with rear of tabletop. All other surfaces of tabletop were at least
80 cm from any other grounded conducting surface. EUT was located 80 cm from a Line Impedance
Stabilization Network (LISN) / Artificial mains Network (AMN).

For the tests on EUT with other peripherals (as a whole system)

I/0O cables that were connected to the peripherals were bundled in center. They were folded back and
forth forming a bundle 30 cm to 40 cm long and were hanged at a 40 cm height to the ground plane. All
unused 50 ohm connectors of the LISN (AMN) were resistivity terminated in 50 ohm when not connected
to the measuring equipment.

The AC Mains Terminal Continuous disturbance Voltage has been measured with the EUT in a Shielded
room.

The EUT was connected to a LISN (AMN).

An overview sweep with peak detection has been performed.

Test results are rounded off and limit are rounded down, so some differences might be observed.

Detector : QP and CISPR AV
Measurement Range : 0.15 MHz to 30 MHz
Test Data : APPENDIX

Test Result : Pass

Figure 1: Test Setup

EUT
[

Attenuator

Test
receiver — LISN

Ground plane

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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SECTION 6: Radiated Spurious Emission

Test Procedure

[For below 1 GHZz]

EUT was placed on a urethane platform of nominal size, 1.0 m by 1.5 m, raised 0.8 m above the
conducting ground plane. The Radiated Electric Field Strength has been measured in a Semi Anechoic
Chamber with a ground plane.

[For above 1 GHz]

EUT was placed on a urethane platform of nominal size, 0.5 m by 0.5 m, raised 1.5 m above the
conducting ground plane. The Radiated Electric Field Strength has been measured in a Semi Anechoic
Chamber with absorbent materials lined on a ground plane. Test antenna was aimed at the EUT for
receiving the maximum signal and always kept within the illumination area of the 3 dB beamwidth of the
antenna.

The height of the measuring antenna varied between 1 m and 4 m and EUT was rotated a full revolution
in order to obtain the maximum value of the electric field strength.

The measurements were performed for both vertical and horizontal antenna polarization with the Test
Receiver, or the Spectrum Analyzer.

The measurements were made with the following detector function of the test receiver and the Spectrum
analyzer (in linear mode).

The test was made with the detector (RBW/VBW) in the following table.

When using Spectrum analyzer, the test was made with adjusting span to zero by using peak hold.

Test Antennas are used as below;
Frequency 30 MHz to 200 MHz 200 MHzto 1 GHz | Above 1 GHz
Antenna Type | Biconical Logperiodic Horn

In any 100 kHz bandwidth outside the restricted band in which the spread spectrum intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator confirmed 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on a
radiated measurement.

20 dBc was applied to the frequency over the limit of FCC 15.209 / Table 4 of RSS-Gen 8.9 (ISED)
and outside the restricted band of FCC15.205 / Table 6 of RSS-Gen 8.10 (ISED).

Frequency Below 1 GHz Above 1 GHz 20 dBc

Instrument used | Test Receiver Spectrum Analyzer Spectrum Analyzer

Detector QP PK AV PK

IF Bandwidth BW 120 kHz RBW: 1 MHz RBW: 1 MHz RBW: 100 kHz
VBW: 3 MHz VBW: 1/T VBW: 300 kHz

(T: burst length, refer
to Burst rate
confirmation sheet)
Detector: Peak

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Figure 2: T

Below 1 G

est Setup

Hz

Measuring Antenna

(Loop / Biconical / Logperiodic)

Test distance

Attenuator

Test

Receiver

% : Center of turn table

1 GHz to 10 GHz

Measuring Antenna

(Horn)

Test Distance: 3 m

Distance Factor: 20 x log (3.945 m* /3.0 m) = 2.38 dB
*(Test Distance + SVSWR Volume /2) - r =3.945m

Test Distance: 3 m
SVSWR Volume: 2 m

i Spectrum (SVSWR Volume has been calibrated based on CISPR
‘ - _' Analyzer 16-1 _4)
‘ SVSWR Volume . Test distance ‘ Attenuator or Filter r:0.055m
1 : Radius of an outer periphery of EUT
x : Center of turn table
10 GHz to 26.5 GHz
Distance Factor: 20 x log (1.0 m/ 3.0 m) =-9.54 dB
Measuring Antenna *Test Distance: 1 m
EUT (Horn)
1 l Spectrum
Analyzer

x : Center of turn table

The carrier level and noise levels were confirmed at each position of X, Y and Z axes of EUT to see the
position of maximum noise, and the test was made at the position that has the maximum noise.

Spurious Spurious Spurious Spurious Spurious
Carrier | (30 MHz - (1 GHz - (2.8 GHz - (10 GHz - (18 GHz -
1 GHz) 2.8 GHz) 10 GHz) 18 GHz) 26.5 GHz)
Horizontal | Z Y 4 Y4 X X
Vertical Y z Y Y X X

Test results are rounded off and limit are rounded down, so some differences might be observed.

Measurement Range

Test Data
Test Resul

t

: 30 MHz to 26.5 GHz

: APPENDIX

: Pass

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400

UL Japan, Inc. Shonan EMC Lab.




Test Report No. 15407888S-E
Page 14 of 50

SECTION 7: Antenna Terminal Conducted Tests

Test Procedure

The tests were made with below setting connected to the antenna port.

Test Span RBW VBW Sweep time Detector |Trace Instrument
Used
20dB 3 MHz 30 kHz 91 kHz Auto Peak Max Hold |Spectrum Analyzer
Bandwidth
99 % Occupied |Enough width to 1t05% |Threetimes |Auto Peak Max Hold |Spectrum Analyzer
Bandwidth *1)  |display of OBW of RBW
emission skirts
Carrier 3 MHz 30 kHz 91 kHz Auto Peak Max Hold |Spectrum Analyzer
Frequency
Separation
Number of 30 MHz 100 kHz {300 kHz Auto Peak Max Hold  |Spectrum Analyzer
Hopping
Frequency
Dwell Time Zero Span 100 kHz, {300 kHz, As necessary Peak Clear Write |Spectrum Analyzer
1 MHz 3 MHz capture

the entire dwell
time per hopping

channel
Conducted 9 kHz to 150 kHz  [200 Hz 620 Hz Auto Peak Max Hold |Spectrum Analyzer
Spurious 150 kHz to 30 MHz |10 kHz 30 kHz
Emission *2) *3) 30 MHz to 25 GHz [100 kHz  |300 kHz
Conducted 10 MHz 100 kHz 300 kHz Auto Peak Max Hold [Spectrum Analyzer
Spurious
Emission Band
Edge
compliance

*1) The measurement was performed with Max Hold since the duty cycle was not 100 %. Peak hold was applied as Worst-case
measurement.
*2) In the frequency range below 30MHz, RBW was narrowed to separate the noise contents.
Then, wide-band noise near the limit was checked separately, however the noise was low enough as shown in the chart.
(9 kHz - 150 kHz: RBW = 200 Hz, 150 kHz - 30 MHz: RBW = 10 kHz).
*3) 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 impedance of 377 Ohmes. For example, the measurement at frequency 9 kHz resulted in a level of
45.5 dBuV/m, which is equivalent to 45.5 — 51.5 = -6.0 dBuA/m, which has the same margin, 3 dB, to the corresponding RSS-Gen
Table 6 limit as it has to 15.209(a) limit.

Test results are rounded off and limit are rounded down, so some differences might be observed.
The equipment and cables were not used for factor 0 dB of the data sheets.

Test Data : APPENDIX
Test Result : Pass

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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APPENDIX 1:

Test data

Conducted Emission

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2024/11/06

Mode : Tx, DH5, 2402 MHz
Power : AC120V /60 Hz
Temp./Humi. : 23 deg.C/ 39 %RH
Remarks Do
Limit :  FCC_Part 15 Subpart C(15.207)
Engineer : Makoto Hosaka

70 Limit1(QP)
~_ Limit2(AV)
60 ~ — N (PK)
~ (P)F N (QP/AV)
L1 (PK)
50 QX LL(Qp/Av)
3z
3
g
@
g
§
: MW
3
10 Il
0
2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Reading Results Limit Margin
Freq. C.Fac
No. QP AV) QP | <AV) QP | <AV) QP | <AV) Phase | Comment
(MHz] (dBuv] | (dBuV] | [dB] | [dBuV]| (dBuV] | CdBuV] | [dBuVl|[ ([dB] (B8]
1 0.15000  24.30 7201 1262 3682 1972 6600 56.00 29.1 36.2 N
2[ 0152101 2380 7.0 1252 3632 19.62 6588 5588 295 362 N
3| 017007 2110 8.50| 1265 3365 21.05[ 6496 5496 31.3 339 N
4 0.30280 9.40 320 12583] 2193 1573 60.17| 50.17 382 344 N
5] 453632 5701 -1.20[ 1289 1859 11.69| 5600 46.00 374 343 N
6 4.94098 6301 -0.80[ 1293| 19.23| 1213 5600 46.00 36.7 338 N
7] 539239 8.10 0.70] 1296] 2106 1366 6000 50.00 389 36.3 N
8| 0.15000] 25.70 7.60] 1254] 3824 6600] 56.00 277 368 L1
9[ 015210 24.80 7.50] 12.54 65.88| 5588 285 368 L1
10[  0.17007| 23.10 8.70| 12.54 6496 5496 293 337 L1
" 0.30280 9.80 3.10] 12.55 60.17] 6017 378 345 L1
12| 4.53632 6401 -0.90[ 1285 56.00| 4600 36.7 340 L1
13| 4.94098] 690  -0.50[ 12.88 56.00| 4600 362 336 L1
14| 5.39239] 9.10 1.00] 1291 60.00| 50.00 379 36.0 L1

Calculation:Result[dBuV]=Reading[dBuV]+C.Fac(LISN(AMN)+Cable+ATT)[dB]

UL Japan, Inc. Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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20 dB Bandwidth, 99 %Occupied Bandwidth and Carrier Frequency Separation

Test place
Date

Temperature / Humidity

Shonan EMC Lab. No.2 Measurement Room

October 10, 2024

25deg. C/51 % RH

Engineer Yosuke Murakami

Mode Tx, Hopping Off, Tx, Hopping On
Mode Freq. 20 dB Bandwidth | 99 % Occupied |Carrier Frequency Limit for Carrier

Bandwidth Separation Frequency separation
[MHZz] [MHZz] [kHZz] [MHZz] [MHZz]

DH5 2402.0 0.953 888.1 1.000 >= 0.635
DH5 2441.0 0.953 889.8 1.000 >= 0.635
DH5 2480.0 0.953 888.5 1.000 >=0.635
DH5 Hopping On - 78654 - -
3DH5 2402.0 1.255 1153.0 1.000 >= 0.837
3DH5 2441.0 1.256 11521 1.000 >=0.837
3DH5 2480.0 1.255 1152.2 1.000 >=0.837
3DH5 Hopping On - 78601 - -

Limit: Two-thirds of 20 dB Bandwidth or 25 kHz (whichever is greater).
No limit applies to 20 dB Bandwidth.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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20 dB Bandwidth and 99 % Occupied Bandwidth

DH5

3DH5

2402 MHz

2402 MHz

KEYSIGHT |nput RF Input Z- 50 O Atten” 10 dB. Trig' Free Run __|Center Freq: 2 402000000 GHz. KEYSIGHT 'nput RF Input Z. 50 Q@ Atten. 10 dB Trig. Free Run  |Center Freq. 2.402000000 GHz
Rl Preamp. Off Cate. Off Avg|Hold>10/10 RL Preamp. Off Gale. O |Avg|Hold >10/10
m \Align: Auto Freq Ref: Int (S) #IF Gain: Low Radio Std: None @ Agn: Auto Freq Rel. Int (S) #IF Gain Low Radio Std. None
NFE: Off w NFE Off
1 Graph vJ
Ref Value 10.00 dBm Scale/Div 10.0 dB Ref Value 10.00 dBm
L
0 0
Center 2.402000 GHz #Video BW 91.000 kHz" Span 3 MHz, Center 2.402000 GHz #Video BW 91.000 kHz* Span 3 MHz
#Res BW 30.000 kHz Sweep 5.04 ms (1201 pts) | [#Res BW 30.000 kHz Sweep 5.04 ms (1201 pts)
2 Metrics vJ 2 Metrics v|
{Measure Trace Trace 1 Measure Trace Trace 1
Occupied Bandwidth ! Occupled Bandwidth
888.10 kHz Total Power 1.25d8m 1.1530 MHz Total Power 20,60 dBm
[Transmit Freq Error | -2.148 kHz % of OBW Power 99.00 % Transmit Freq Error -2.092 kHz % of OBW Power 99.00 %
x dB Bandwidth 953.2 kHz x dB -20.00 dB8 x dB Bandwidth 1.255 MHz xdB -20.00 6B

2441 MHz

2441 MHz

KEYSIGHT |nput RF Input Z 50 Atton 10 dB Tig Froa Run _Center Freq 2 441000000 GHz KEYSIGHT |nput RF Input Z 50 Atton” 10 dB Tig Froa Run __Center Freq 2 441000000 GHz
Preamp. Off Gate. Off /Avg|Hold >10/10 Preamp. Off Gate. Off JAvg|Hold >10/10
Freq Ref: Int (S) HIF Gain: Low Radio Std: None Freq Ref: Int (S) HIF Gain: Low Radio Std: None:
NFE: Off NFE: Off
Ref Value 10.00 dBm Ref Value 10.00 dBm
Center 2.441000 GHz #Video BW 91.000 kHz" Span 3 MHz | [Center 2.441000 GHz #Video BW 91.000 kHz" Span 3 MHz
#Res BW 30.000 kHz Sweep 5.04 ms (1201 pts) | |#Res BW 30.000 kHz Sweep 5.04 ms (1201 pts)
2 Metrics. vJ 2 Metrics -J
{Musure Trace Trace 1 {Measure Trace Trace 1
Occupied Bandwidth ) ) Occupied Bandwidth 4
889.80 kHz Total Power 1.28dBm 1.1521 MHz Total Power 20.57 dBm
“Transmit Freq Error | -1.799kHz % of OBW Power | 99.00% Transmit Freq Error | -2.550 kHz % of OBW Power 99.00 %
x dB Bandwidth 953.2 kHz xdB -20.00 dB X dB Bandwidth 1.256 MHz xdB -20.00 d8
KEYSIGHT |nput RF Input Z- 50 O Atten” 10 dB g  Free Run  Center Freq: 2 480000000 GHz KEYSIGHT |nput RF Input Z: 50 Q Atten” 10 dB [Tng: Free Run  Center Freq' 2 480000000 GHz
aL Preamp. Off Gate. Off /Avg|Hold >10110 RL Preamp. Off Gate. Off AAvg|Hold >10110
&I nign Auto Froq Rof: Int (S) “F Gain' Low  Radio Std Nono G ign Auto Froq Rof: Int (S) #F Gain' Low  Radio Std Nono
NFE: Off NFE: Off
Ref Value 10.00 dBm Ref Value 10.00 dBm
0
Center 2.480000 GHz #Video BW 91.000 kHz" Span 3 MHz | [Center 2.480000 GHz #Video BW 91.000 kHz" Span 3 MHz
#Res BW 30.000 kHz Sweep 5.04 ms (1201 pts) | [#Res BW 30.000 kHz Sweep 5.04 ms (1201 pts)
2 Metrics -J 2 Metrics vJ
[Measure Trace Trace 1 [Measure Trace Trace 1
Occupied Bandwidth . [Occupied Bandwidth .
888.47 kKHz Total Power 1.07 dBm 1.1522 MHz Total Power 20.54 dBm
Transmit Freq Ermor | -1.718 kHz [% of OBW Power | 99.00 % [Transmit Freq Error | -2.796 kHz % of OBW Power | 99.00 %
x dB Bandwidth 953.4 kHz xdB -20.00d8 X dB Bandwidth 1.255 MHz xdB -20.00 d8

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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20 dB Bandwidth and 99 % Occupied Bandwidth

DH5, Hopping On

3DHS5, Hopping On

KEYSIGHT Input RT Input Z- 50 0 Atten 10 dB Trig Frea Run __|Center Freq 2 441000000 GHz KEYSIGHT |nput RF Input Z 50 Afton” 10 dB g  Frea Run __|Center Freq 2 441000000 GHz
Rl Preamp: Oft Gate: Oft Avg|Hold:>10110 R Preamp. Off Gate. Of Avg|Hold >10/10
GO aign Avo Freq Ref. Int (S) #IF Gain. Low Radio Std: None G ign Auto Freq Rof: Int (S) #F Gain' Low  Radio Std: None
w NFE- Off w NFE- Off
1 Graph v 1 Graph v
Scale/Div 10.0 dB Ref Value 15.00 dBm Scale/Div 10.0 dB Ref Value 15.00 dBm
Log Log }
Center 2.44100 GHz #Video BW 3.0000 MHz* Span 100 MHz, Center 2.44100 GHz #Video BW 3.0000 MHz" Span 100 MHz,
#Res BW 1.0000 MHz Sweep 1.04 ms (1201 pts) | #Res BW 1.0000 MHz Sweep 1.04 ms (1201 pts)
2 Melrics v 2 Metrics v
Measure Trace Trace 1 Measure Trace Trace 1
Occupled Bandwidth Occupied Bandwidth
78.654 MHz Total Power 12.7 dBm 78.601 MHz Total Power 11.5 dBm
Transmit Freq Error -12.034 kHz % of OBW Power 99.00 % Transmit Freq Error 11.938 kHz % of OBW Power 99.00 %
x dB Bandwidth 80.86 MHz xdB -20.00 dB x dB Bandwidth 81.14 MHz xdB -20.00 dB8

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Carrier Frequency Separation

KEYSIGHT 'nput RF InputZ 50 0 WAtton 100 PNO Bost Wide [#Avg Type: Log-Power 56|| KEYSIGHT nput RF InputZ: 500 Atton 100B  PNO BostWido |#Avg Typo: Log-Power 3456
Praamp: Off Gate' Off AvglHold >100/100 ) Proamp: Off Gate' Off Trig: Free Run )
RL Mwwwww|[ [RL Mww
e} Align® Auto Freq Ref- Int (S) IF Gain' Low Trig' Free Run e e} Align’ Auto Freq Ref Int(S) IF Gain' Low e
o NFE: Off Sig Track Off pppppP w NFE_ Off Sig Track Off ppppPPP
1 Spoctrum 'I AMkr1 1.000 0 MH 1 Spectrum v AMkr1 1.000 0 MH4
Scale/Div 10 dB Ref Level 0.00 dBm 0.03 dE | [Scale/Div 10 dB Ref Level 0.00 dBm -0.11 df
Log v ’ Log Y P
i "
Center 2.403000 GHz #Video BW 91 kHz Span 3.000 MH: | |Center 2.403000 GHz #Video BW 91 kHz Span 3.000 MHi
[#Res BW 30 kHz Sween =5,83 ms (1201 ots/ | #Res BW 30 kiz
KEYSIGHT Input RF InputZ 50 Q #Allen 100B  PNO. BestWide [#Avg Type: Log-Power 56| KEYSIGHT Input RF Input Z: 50 Q “Atten 100B  PNO. BestWide [#Avg Type: Log-Power 56
AL Preamp. Off Gale. Of Avg|Hold »100/100 vwwwl | TRU Preamp. Off Gate. Off Trig. Free Run R
[D Angn: Auto Freq Ref. Int (S) IF Gain: Low Tng. Free Run T [D Align: Auto Freq Ref. Int(S) IF Gain. Low re
w NFE. Of Sig Track Off PPPPPPI| 1y NFE. Off Sig Track. Off ppePpPPP
1 Spectrum v| AMkr1 1.000 0 MH 1 Spectrum v AMkr1 1.000 0 MH
Scale/Div 10 dB Ref Level 0.00 dBm 0.00 dE| [Scale/Div 10 dB Ref Level 0.00 dBm 0.04 dg
Log Y . Log Y .
i A
Center 2.441000 GHz #Video BW 91 kHz Span 3.000 MH; | |Center 2.441000 GHz #Video BW 91 kHz Span 3.000 MH:
#Res BW 30 kHz Sween ~5.83ms (1201 ots| | #Res BW 30 kHz Sweep ~5.83 ms._ (1201 ots.
KEYSIGHT Input RF Input Z: 50 Q “#Atlen 10dB PNO. BestWide [#“Avg Type: Log-Power 56|| KEYSIGHT Input RF Input Z: 50 Q “Atten. 10dB  PNO. BestWide [#Avg Type: Log-Power 56
AL Preamp. Off Gale: OF [AvgIHoId 1001100 | RL Preamp. Off Gate: Off AVGIHOIG 100100 0
GO wign Auto Freq Ref. Int (S) IF Gain: Low Trig. Free Run RN GO aign Ao Freq Ref. Int (S) IF Gain: Low Trig. Free Run e
w Sig Track Off PPPPPPI[ 4y Sig Track. Off pppPpPPP
1 Spectrum vI AMkr1 1.000 0 MH 1 Spectrum v AMkr1 1.000 0 MH.
Scale/Div 10 dB Ref Level 0.00 dBm -0.04 dE| [Scale/Div 10 dB . Ref Level 0.00 dBm -0.05 dH
v Log v
3 ¢ ¢
A
i A
Center 2.479000 GHz #Video BW 91 kHz Span 3.000 MH: | |Center 2.479000 GHz #Video BW 91 kHz Span 3.000 MH:
#Res BW 30 kHz Sween ~5.83 ms (1201 ots | #Res BW 30 kHz Sween ~5.83 ms. (1201

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Number of Hopping Frequency

Test place Shonan EMC Lab. No.2 Measurement Room
Date October 10, 2024
Temperature / Humidity 25 deg. C/51 % RH
Engineer Yosuke Murakami
Mode Tx, Hopping On

Mode Number of channel Limit

[channels] [channels]
DH5 79 >=15
3DH5 79 >=15

Test was not performed at AFH mode whose number of hopping channel is 20 channels because this
Bluetooth radio is in compliance of Bluetooth Specification.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400



Test Report No. 15407888S-E
Page 21 of 50

Number of Hopping Frequency

DH5 3DH5

Hopping On (1/3) Hopping On (1/3)

KEYSIGHT o PRz WG e 1008 PN bestios g Type Log Power - KEVSIGHT o @ R B0 e gty (ot
Py Preamp.Of (Cale: OF Trg: Free Run - Proamp.OF  Calo.
GO i vt Froq Rof. 1t (5) IF G Low o ’ Fioq Rof. 0l (S) G Lo /
w NeE-on S Ik 01 prepee NeE-On g rack O popp PP
15001 ’
[Scateroiv 10 a8 Ref Level 106.99 dByV ScaleDV 1008 Ref Level 106.99 dByV
Log Y Log Y
! 7 A MM (A AN AN m Lo e e A e v .
\ 8l i { : " A ¥
il IRUIE i RYAVHUREREIL ,(‘u. P S L LI AT
L VALV [ ¥ / \ I Y 7 :
TARY / ERYARYARY; PARVARY i ALY,
[N U v WY VTV /
f
|
i
o
i
P
¥
200 e #Video BW 300 kHz Sweep 100 (1201 oty | (51011240000 GHz #Video BW 300 kHz Stop 2.43000 GHz.
PN | #es BW 100 kHz Sweep 1.04ms (1201 pts)
KEVSIGHT ot 10 ARz 500 GARen 10ah NG BestWids vy Type Log Power p KEYSIGHT ot 1 FoRZSI0 e i0d8 [ besVhce [ o Loy Power .
a1 Preamp.Of Cate: OF Trg:Free Run al Preamp: OF 3 Free fun
G i ruto Froa Rl Il (5) IF Gain. Low o ’ G2 i vt Fiea Rof Inl(5) I Ga o o !
w NEE OF S Trsck O pppppR ™ NEE On S Track 08 pepppp
’ 1 Spoctrum B
Ref Level 106.90 dByV [Scalebv T0a8 Ref Level 106.99 dByV
Y Log Y
o el B Wala Nl f A AWl Walal Walls 5 o b
I 1 H T A e L RUR N i f
| v V) { Y RYAYIIVEY IYRYERY ‘ !
VARY (YR} \ ¢ \ ~ (SRTERY y \/ L
; Y — \ V- i —
Start 2.43000 GHz #Video BW 300 kiz Stop 246000 GHz| | [start 2.43000 GHz #Video BW 300 kiz
#Res BW 100 kHz Sweep 1.04ms (1201 pts)| | l#Res BW 100 kiz Sweep 1.04 ms (1201 pts)
KEVSIGHT o 10 700 e o PN B g Loy ovr p KEYSIGHT o TG e Ggs 0 e A e Loy ovr
an Preamp.Of Cale Trg. Free Run Py Preamp. Cale.
GO i ruko Fica Rol. Inl(5) ¥ i Lo ’ / G min rulo FroaRof.Inl(3) I G L /
Nt On S Trsck O peppPp NEE-On S Track O pepppp
'
Ref Level 106.99 dByV Ref Level 106.99 dByV
PAAM AN AN S . L o S A
VAYIEAVREINE HINERARIY! T
HEYRTRYIIVEY \ | \ \ ]
R R v - O A A R T
|
|
\ \of
i :
1
.
I
-
Start 2.46000 GHz #Video BW 300 khz Stop 249000 GHz| | Istart 246000 GHz #Video BW 300 kiz Stop 2.49000 GHz
#Res BW 100 kHz Sweep 1.04ms (1201 pts)| | [#Res BW 100 kiz Sweep 1.04 ms (1201 ps)

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Dwell time
Test place Shonan EMC Lab. No.2 Measurement Room
Date October 10, 2024
Temperature / Humidity 25 deg. C/51 % RH
Engineer Yosuke Murakami
Mode Tx, Hopping On
Mode Number of transmission Length of Result Limit
ina 31.6 (79 Hopping x0.4) transmission
[ms] [ms] [ms]
DH1 50.8 times / 5s x 316s = 322times 0.397 128 400
DH3 26.2times / 5s x 316s = 166 times 1.662 276 400
DH5 21.0times / 5s x 316s = 133 times 2.907 387 400
3DH1 514 times / 5s x 316s = 325times 0.405 132 400
3DH3 278 times / 5s x 316s = 176 times 1.662 292 400
3DH5 212times / 5s x 316s = 134 times 2.920 391 400
Sample Calculation
Result = Number of ransmission x Length of transmission
*Average data of 5 tests.
Mode Sampling [times] Average
1 2 3 4 5 [times]
DH1 49 51 52 51 51 50.8
DH3 25 27 27 25 27 26.2
DH5 21 21 22 20 21 21
3DH1 52 52 51 52 50 514
3DH3 27 29 28 28 27 27.8
3DH5 22 21 20 20 23 21.2

Sample Calculation

Average = Summation (Sampling 1to 5)/5

This device complies with the Bluetooth protocol for FHSS operation, employing a pseudo random
channel selection and hopping rate to ensure that the occupancy time in N x 0.4 s, where N is the number
of channels being used in the hopping sequence (20 < N < 79), is always less than 0.4 s regardless of
packet size. This is confirmed in the test report for N = 79.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Dwell time

DH1 (1/2)

(Representative chart)

DH1 (2/2)

,i'
B

kﬂ filmL iallfLulJ n"»: J. WJ‘; MM. v L

JWMNU A thll f'\.')“i }

L g

(Center 2441000000 GHz #Video BW300 kHz

Res BW 100 kHz

Span 0 Hz
Sweep 5.00 s (1201 pts)|

KEYSIGHT Input Rt IpUtZ 500 WAMen10dB  PNO' BestWide  Avg Iyper Log-Power 3456 KEYSIGHT Input R+ InputZ 500 wAten 108 PNO'BestWide  Avg Iyper Log-Power 3456
AL o Preamp:OF |Gate: OF T Free Run W AL o Preamp: O (Cals: OF Trig:RF B W
Ngn. Aulo Fioq Ref In (S) IF Gain. Low B Aogn. Aulg Fioq Rof. Inl (S) IF Gain Low ~ Tiig Dokay -1400s  |** VY
w NEE" OF g Irack On PPPRPP w NEE-OF g Irack On PPPPPP
1 Spodrum v 1 Spoddrum v AMKr1 396.7 ps
tcabm'wwdl g Ref Lovel 106.99 dBV i Ref Level 106.99 dByV 5.21dB
09 g %
Fr e R R !
AL ll | HH LTI AT (T el
LA AR AR LA ALY | ii”w M‘ M| I’“‘l Y Uu.ih bk
(Center 2.441000000 GHz #Video BW 300 kHz Span 0 Hz | Center 2441000000 GHz #Video BW 3.0 MHz Span 0 Kz,
Res BW 100 kHz Sweep 500 (1201 pts)| | Res BW 1.0 MHz Sweep 700 ps (1201 pts)
(Representative chart)
KEYSIGHT Input RF InpulZ 500 |Atten: 10dB PNO. BestWide | Avg Type. Log-Power 7756 | KEYSIGHT nput RF InputZ 50 O ;/’\Ilen 1?) :n ?NO g;stwme ?v._-, ngenlog Power 3456
Pre off Gate. Off Trig. Free Ry | T | Gal q rst AW WW W
RL == ign Auto Freq Ref. In(S) o IF Gain. Low o et wwwwww [ RL o g e Freq Ref. Int (S) e Ha(;nn Low I::l)emyu-gmous Wwwwww
w NFE. Off Sig Track. Off NNPNNN | gy NFE. OIf Sig Track_ Off |ppppep
1 Spectrum v 1 Spectrum v AMkr1 1.662 mg
Scale/Div 10 dB Ref Level 106.99 dBpV Scale/Div 10 dB Ref Level 106.99 dBuV 0.28 dg
Log Log
70
70
70
57.0
g 1181 1
WL ALV |-
7 "J‘ il 1 1*' -J;h .‘Uv W) ;J)U,; iy Jl :NM }P Wi IJ uul ’.vlJ :;1 ,,l RN [ [270] M Mﬁm v ﬁﬂ e "M\wﬂm r"%‘rw
170 | ! | ! ! | ) | | Tk
Center 2.441000000 GHz #Video BW 300 kHz Span 0 Hi | |Center 2.441000000 GHz #Video BW3.0MHz ~ Span 0 Hj
IRes BW 100 kHz. Sween 5.00s (1201 ots/ | |Res BW 1.0 MHz
(Representative chart)
| TKEYSIGHT Input RF Input - 50 O Atien” 10 dB PNO BestWide |Avg Type' Log-Power 5256 | KEYSIGHT nput R Input Z 50 @ #Atlen. 10 B PNO. BestWide  |Avg Type. Log-Power 3456
Preamp Off Gate' Off Tng Free R o~ o W
RL o> Lign Auo Freq Ref. Int (S) - IF o :;’n Low S TReRA wwwwww (| RL > |Align: Auto Frog Ref: Int (S) reame o Eaz‘fw?ﬂLw "Tr:z l;{;;»—rg:wm WHWWHW
w NFE. Off Sig Track Off NNPNNN|( g NFE: Off Sig Track Off PPPPPP
1 Spoctrum v 1 Spectrum Y| AMKr1 2.907 md
Scale/Div 10 dB Ref Level 106.99 dBuV Scale/Div 10 A8 Ref Level 106.99 dBpV -1.98 df
Log Log,

470

270 FL'LM."WW ‘I)‘((

Center 2.441000000 GHz

Res BW 1.0 MHz.

4107 iy

#Video BW 3.0 MHz

Span 0 Hi
Sweep 4.00 ms (1201

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Dwell time

3DH1 (1/2)

(Representative chart)

3DH1 (2/2)

T H(Ill Il

KEYSIGHT vt R IpulZ 500 Allen. 1008 PNO. BestWide  JAvg Type. Log-Power 56| KEYSIGHT nput R PUZ 500 #Allen 1008 PNO. BestWide [Avg Type. Log-Power 3456

L an | Proamp: Off Gato: Of Trg: Freo Run L ’ | Preamp: Off Gate: O Trig !
RL o> Liign Avto IFreq Ref: Int (S) IF Gain' Low WWWwWW | RL e e Ao Froq Rof- Int (S) IF Gain' Low Mrig Delay: -1400ps W WWWWW
w NFE. Ot Sig Track Off NNPNNN|| g NFE: Off Sig Track Off PPPPPP
1 Spectrum v 1 Spectrum v AMkr1 405.4 pg
Scale/Div 10 A8 Ref Level 106.99 dBV Scale/Div 10 dB Ref Level 106.99 dByV -0.95 df
Log Log

(LRI ST T

TR DR TRV WV T (T oy
LU A B L A -‘

|

|
w

sl | | il J
o lHHR ‘ | M ‘ ! )j

.l Mlm R, d Wy

170 I

Center 2.441000000 GHz #Video BW 300 kHz Span 0 Hz| | [Center 2.441000000 GHz
Res BW 100 kHz Sweep 5.00 s (1201 pts) Res BW 1.0 MHz.

)] ———
u w I

#Video BW 3.0 MHz

l.rw'lm"flwew\ﬁﬁ

Span 0 H;
Sweeo 700 us (1201

3DH3 (1/2)

(Representative chart)

3DH3 (2/2)

KEYSIGHT oot RF InpulZ 500 JAften 104D PNO BeostWide JAvg Type' Log Power S 50| KEYSIGHT nput RF IpRtZ 500 #Atien 10dB  PNO. BestWide JAvg Type. Log-Power 3456
Preamp. Off Gate. Oft Tng. Free Run | P Preamp: Off Gate: Off [Trig: Video

RL o= Laign Auto IFroq Ref: Int (S) F Gain' Low pwwwww | RL o iy a0 Freq Ref Int (S) IFGain'Low Trig Delay 6000 pis ‘W*W*'*"‘
v INFE. Off Sig Track. Off NNPNNN|| | NFE. Of Sig Track. Off PPPPPP
1 Spectrum v 1 Spectrum v AMkr1 1.662 m
Scale/Div 10 4B Ref Level 106.99 BV Scale/Div 10 48 Ref Level 106.99 dBJiV 4.72 dg
Log; Log,

97 0 H | } ) i ity

37.0 87.0

70 0
670 I 0

0 | I | ol

47 0 H - 4 i ‘ 4 470 }
| .
arollLLRLEL 0l 11 | 1 Ly | s
) )

, T ML 1t |'UL iAW o AR A lﬁ(\
)w'hL :J‘tlwﬂmmkwim He WL i Ly R R L 21 ‘W‘ ; 4 P Ll il 4l
170 ‘ 1 + 170
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Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

(* PK: Peak, AV: Average

Radiated Spurious Emission

Shonan EMC Lab.

WAC2
October 14, 2024

23 deg.C/53 % RH

Kouki Yamada
(Below 1 GHz)
Tx, Hopping Off, DH5 2402 MHz

QP: Quasi-Peak)

WAC2
October 10, 2024

23 deg. C /56 % RH
Kouki Yamada
(1 GHz to 10 GHz)

WAC2
October 11, 2024

23 deg. C/50 % RH
Kouki Yamada

(10 GHz to 26.5 GHz)

Polarity | Frequency [ Detector| Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height | Angle | Remark
Fac.

[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB] [cm] [deg.]
Hori. 188.991|QP 26.80) 13.86 7.24 33.08 0.00 14.82 43.5 28.6 100 112]-
Hori. 447.426|QP 24.40, 16.60 7.95 32.43 0.00 16.52 46.0 29.4 174 140]-
Hori. 2390.000({PK 47.81 27.75] -28.27| - 2.38 49.67 73.9 24.2 156 53(-
Hori. 4804.000(PK 52.72 31.56] -36.04| - 2.38 50.62 73.9 23.2 147 65(-
Hori. 7206.000|PK 47.69 36.21 -34.48 - 2.38 51.80 73.9 221 150 O|Floor Noise
Hori. 9608.000|PK 46.42, 38.14 -31.55] - 2.38 55.39 73.9 18.5 150 O|Floor Noise
Hori. 2390.000(AV 33.53 27.75] -28.27 - 2.38 35.39 53.9 18.5 156 53[VBW:500 Hz
Hori. 4804.000(AV 45.42] 31.56 -36.04 - 2.38 43.32 53.9 10.5 147 65[VBW:500 Hz
Hori. 7206.000|AV 33.01 36.21 -34.48 - 2.38 37.12 53.9 16.7 150 0]VBW:500 Hz, Floor noise
Hori. 9608.000|AV 31.98 38.14 -31.55] - 2.38 40.95 53.9 12.9 150 0]VBW:500 Hz, Floor noise
Vert. 49.518|QP 35.30 10.12 6.46 33.05 0.00 18.83 40.0 211 100 144]-
Vert. 60.054|QP 42.70] 9.48 6.42 33.14 0.00 25.46 40.0 14.5 100 178]-
Vert. 64.639|QP 45.60| 9.38 6.41 33.16 0.00 28.23 40.0 11.7 100 192]-
Vert. 75.217|QP 36.70 9.10 6.64 33.19 0.00 19.25 40.0 20.7 100 185[-
Vert. 126.888|QP 36.50 11.00 6.81 33.18 0.00 21.13 43.5 223 100 186]-
Vert. 185.521|QP 33.60 13.58 7.27 33.09 0.00 21.36 43.5 221 145 178]-
Vert. 434.460(QP 30.70 16.30 7.92 32.45 0.00 22.47 46.0 23.5 100 180[-
Vert. 2390.000({PK 47.39 27.75] -28.27| - 2.38 49.25 73.9 24.6 232 236|-
Vert. 4804.000(PK 51.95 31.56] -36.04 - 2.38 49.85 73.9 24.0 117 345|-
Vert. 7206.000|PK 46.99 36.21 -34.48| - 2.38 51.10 73.9 22.8 150 O|Floor Noise
Vert. 9608.000(PK 46.63| 38.14 -31.55] - 2.38 55.60 73.9 18.3 150 O|Floor Noise
Vert. 2390.000(AV 33.45 27.75] -28.27| - 2.38 35.31 53.9 18.5 232 236VBW:500 Hz
Vert. 4804.000(AV 44.14 31.56] -36.04 - 2.38 42.04 53.9 11.8 117 345[VBW:500 Hz
Vert. 7206.000)AV 32.98 36.21 -34.48| - 2.38 37.09 53.9 16.8 150 0]VBW:500 Hz, Floor noise
Vert. 9608.000(AV 31.86 38.14 -31.55] - 2.38 40.83 53.9 13.0 150 0]VBW:500 Hz, Floor noise
Result = Reading + AntFac. + Loss (Cable + (Atten or Filter)(below 18 GHz) - Gain(Amp) (1 GHzto 18 GHz)) - Gain(Amp) (only below 1 GHz & above 18 GHz) + Distance Fac.

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20 dB).
Distance Fac.: 1 GHzto 10 GHz: 20log (3.945 [m]/3.0 [m]) = 2.38 [dB]
10 GHzto 40 GHz: 20log (1.0 [m]/3.0 [m]) = -9.54 [dB]

20 dBc Data Sheet

(RBW 100 kHz, VBW 300 kHz)

Polarity Frequency Detector [ Reading Ant.Fac. Loss Gain Distance Result Limit Margin  |Remark
Fac.
[MHZ] [dBuV] [dB/m] [dB] [dB] [dB] [dBuV/m] | [dBuVim] [dB]
Hori. 2402.000|PK 99.63 27.77 -28.26 - 2.38 101.52 - -|Carrier
Hori. 2400.000|PK 42.41 27.77 -28.26 - 2.38 44.30 81.5 37.2 |-
Vert. 2402.000|PK 99.41 27.77| -28.26 - 2.38 101.30 - -|Carrier
Vert. 2400.000|PK 41.55 27.77 -28.26 | 2.38 43.44 81.3 37.8 |-

Result = Reading + AntFac. + Loss (Cable + (Atten or Filter)(below 18 GHz) - Gain(Amp) (1 GHzto 18 GHz)) - Gain(Amp) (only below 1 GHz & above 18 GHz) + Distance Fac.
Distance Fac. : 1 GHz to 10 GHz : 20log (3.945 [m] / 3.0 [m]) = 2.38 [dB]
10 GHz to 40 GHz : 20log (1.0 [m] / 3.0 [m]) = -9.54 [dB]

UL Japan, Inc. Shonan EMC Lab.
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Radiated Spurious Emission

(Reference Plot for band-edge)

Test place Shonan EMC Lab.
Semi Anechoic Chamber WAC2
Date October 10, 2024
Temperature / Humidity 23 deg. C /56 % RH
Engineer Kouki Yamada

(1 GHz to 10 GHz)
Mode

Tx, Hopping Off, DH5 2402 MHz

Horizontal

Authorized-band band-edge Plot

Restricted-band band-edge Plot

Frequency 2.3500000 GHz
# 2Pk View « 4Pk View

zzzzzz

y ® REW 100 kHz
1042 SWT 1,20 ms ® VBW 300 kHz  Mode Swesp
iC_PS Off _Notch __0ft

Frequency 2.4025000 GHz

yyyyyy

e

10 @y

231Gz

1701 pts B0/

2.39GHz

1201 pis 2.5MHz,

2415GHz

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Restricted-band band-edge Plot

® RBW (CISFR) 1 M
ms & VBW Mz Mode Swesp
i Notch ft

Frequency 2.3500000 GHz
o 29K View 4Pk View

uuuuuu

Authorized-band band-edge Plot

® REW 100 kHz
SWT 121 ms @ VBW 300 kHz  Mode Sweep
Ps Off _Notch __0ft

Frequency 2.4025000 GHz

80 e

nnnnnn

xxxxxx

[[[[[

1201 pts B.0MHz,

239 GHz

1201 pis 2.5MHz,

2415GHz

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious

emissions.

Final result of restricted band edge and authorized band edge were shown in tabular data.
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Radiated Spurious Emission

Test place Shonan EMC Lab.

Semi Anechoic Chamber WAC2 WAC2

Date October 10, 2024 October 11, 2024

Temperature / Humidity 23 deg. C /56 % RH 23 deg. C/50 % RH

Engineer Kouki Yamada Kouki Yamada

(1 GHz to 10 GHz) (10 GHz to 26.5 GHz)
Mode Tx, Hopping Off, DH5 2441 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity | Frequency | Detector| Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height | Angle | Remark
Fac.
[MHz] [dBuV] | [dB/m] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] | [dB] [cm] | [degl]

Hori. 4882.000(PK 51.88 31.96] -36.01 - 2.38 50.21 73.9 23.6 186 75(-
Hori. 7323.000|PK 47.71 36.67 -34.25] - 2.38 52.51 73.9 21.3 150 O|Floor Noise
Hori. 9764.000|PK 45.71 38.10 -31.32 - 2.38 54.87 73.9 19.0 150 O|Floor Noise
Hori. 4882.000(AV 43.30] 31.96 -36.01 - 2.38 41.63 53.9 12.2 186 75[VBW:500 Hz
Hori. 7323.000|AV 33.25 36.67 -34.25] - 2.38 38.05 53.9 15.8 150 0|VBW:500 Hz, Floor noise
Hori. 9764.000|AV 31.74 38.10 -31.32 - 2.38 40.90 53.9 13.0 150 0]VBW:500 Hz, Floor noise
Vert. 4882.000(PK 51.61 31.96] -36.01 - 2.38 49.94 73.9 23.9 126 338|-
Vert. 7323.000|PK 47.83] 36.67] -34.25| - 2.38 52.63 73.9 21.2 150 0|Floor Noise
Vert. 9764.000(PK 45.83] 38.10 -31.32 - 2.38 54.99 73.9 18.9 150 0|Floor Noise
Vert. 4882.000(AV 41.51 31.96] -36.01 - 2.38 39.84 53.9 14.0 126 338[VBW:500 Hz
Vert. 7323.000|AV 33.29 36.67| -34.25| - 2.38 38.09 53.9 15.8 150 0]VBW:500 Hz, Floor noise
Vert. 9764.000(AV 31.62 38.10 -31.32 - 2.38 40.78 53.9 13.1 150 0]VBW:500 Hz, Floor noise
Result = Reading + AntFac. + Loss (Cable + (Atten or Filter)(below 18 GHz) - Gain(Amp) (1 GHzto 18 GHz)) - Gain(Amp) (only below 1 GHz & above 18 GHz) + Distance Fac.

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20 dB).
Distance Fac.: 1 GHzto 10 GHz: 20log (3.945 [m]/3.0 [m]) = 2.38 [dB]
10 GHzto 40 GHz: 20log (1.0 [m]/3.0 [m]) = -9.54 [dB]

UL Japan, Inc. Shonan EMC Lab.
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Radiated Spurious Emission

Test place Shonan EMC Lab.

Semi Anechoic Chamber WAC2 WAC2

Date October 10, 2024 October 11, 2024

Temperature / Humidity 23 deg. C /56 % RH 23 deg. C/50 % RH

Engineer Kouki Yamada Kouki Yamada

(1 GHz to 10 GHz) (10 GHz to 26.5 GHz)
Mode Tx, Hopping Off, DH5 2480 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity | Frequency [ Detector| Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height | Angle | Remark
Fac.
[MHz] [dBuV] | [dB/m] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] | [dB] [cm] | [degl]

Hori. 2483.500{PK 48.62] 27.80] -28.21 2.38] 50.59 73.9 23.3 182 355]-
Hori. 4960.000{PK 51.59 32.23] -35.98| 2.38] 50.22 73.9 23.6 195 78]-
Hori. 7440.000|PK 47.56 36.81 -34.00 2.38 52.75 73.9 21.1 150 0|Floor Noise
Hori. 9920.000|PK 46.03| 38.04 -31.09 2.38 55.36 73.9 18.5 150 0|Floor Noise
Hori. 2483.500(AV 34.56 27.80 -28.21 2.38 36.53 53.9 17.3 182 355|VBW:500 Hz
Hori. 4960.000{AV 41.99| 32.23 -35.98 2.38 40.62 53.9 13.2 195 78|VBW:500 Hz
Hori. 7440.000|AV 33.19 36.81 -34.00 2.38 38.38 53.9 15.5 150 0]VBW:500 Hz, Floor noise
Hori. 9920.000|AV 31.84 38.04 -31.09] 2.38 41.17 53.9 12.7 150 0]VBW:500 Hz, Floor noise
Vert. 2483.500{PK 48.89] 27.80 -28.21 2.38] 50.86 73.9 23.0 211 100{-
Vert. 4960.000{PK 49.29| 32.23] -35.98| 2.38] 47.92 73.9 25.9 285 83|-
Vert. 7440.000|PK 47.35] 36.81 -34.00 2.38] 52.54 73.9 21.3 150 0|Floor Noise
Vert. 9920.000{PK 45.95| 38.04 -31.09] 2.38 55.28 73.9 18.6 150 0|Floor Noise
Vert. 2483.500(AV 34.51 27.80 -28.21 2.38] 36.48 53.9 17.4 211 100|VBW:500 Hz
Vert. 4960.000(AV 36.57 32.23] -35.98 2.38] 35.20 53.9 18.7 285 83|VBW:500 Hz
Vert. 7440.000|AV 33.27 36.81 -34.00 2.38 38.46 53.9 15.4 150 0]VBW:500 Hz, Floor noise
Vert. 9920.000[{AV 31.87 38.04 -31.09] 2.38] 41.20 53.9 12.7 150 0]VBW:500 Hz, Floor noise
Result = Reading + AntFac. + Loss (Cable + (Atten or Filter)(below 18 GHz) - Gain(Amp) (1 GHzto 18 GHz)) - Gain(Amp) (only below 1 GHz & above 18 GHz) + Distance Fac.

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20 dB).
Distance Fac.: 1 GHzto 10 GHz: 20log (3.945 [m]/3.0 [m]) = 2.38 [dB]
10 GHzto 40 GHz: 20log (1.0 [m]/3.0 [m]) = -9.54 [dB]

UL Japan, Inc. Shonan EMC Lab.
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Radiated Spurious Emission
(Reference Plot for band-edge)

Test place Shonan EMC Lab.
Semi Anechoic Chamber WAC2
Date October 10, 2024
Temperature / Humidity 23 deg. C /56 % RH
Engineer Kouki Yamada
(1 GHz to 10 GHz)
Mode Tx, Hopping Off, DH5 2480 MHz
Horizontal

Restricted-band band-edge Plot

® RBW (CISPR) 1 Mz

VT 121 ms @ VBW iz Mode Swep Frequency 2.4917500 GHz
Off _Notch off

50 &y

2.4635 Gilz 1201 pts 165 Wiz, 2.5GHz

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot

® RBW (CISPR) 1 Mz

& SWT 121 ms = VBW Wiz Mode Sweep Frequency 2.4917500 GHz
Off _Notch off

Fr

2.4835 Gilz 1201 pts 165 Mz, 2.5GHz

Trace Green : Peak Plot

Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious
emissions.

Final result of restricted band edge was shown in tabular data.
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Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

(* PK: Peak, AV: Average

Radiated Spurious Emission

Shonan EMC Lab.

WAC2
October 10, 2024

23 deg. C/56 % RH

Kouki Yamada

(1 GHz to 10 GHz)

QP: Quasi-Peak)

WAC?2

October 11, 2024

23 deg.

C/50%RH

Kouki Yamada
(10 GHz to 26.5 GHz)
Tx, Hopping Off, 3DH5 2402 MHz

Polarity | Frequency [ Detector| Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height | Angle | Remark
Fac.

[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB] [cm] [deg.]
Hori. 2390.000(PK 47.85) 27.75] -28.27| - 2.38 49.71 73.9 241 247 210(-
Hori. 4804.000(PK 48.60) 31.56] -36.04 - 2.38 46.50 73.9 27.4 154 346|-
Hori. 7206.000|PK 46.63| 36.21 -34.48 - 2.38 50.74 73.9 23.1 150 O]Floor Noise
Hori. 9608.000|PK 46.19 38.14 -31.55] - 2.38 55.16 73.9 18.7 150 0] Floor Noise
Hori. 2390.000(AV 33.50 27.75] -28.27 - 2.38 35.36 53.9 18.5 247 210{VBW:500 Hz
Hori. 4804.000(AV 36.36 31.56 -36.04 - 2.38 34.26 53.9 19.6 154 346(VBW:500 Hz
Hori. 7206.000|AV 32.95 36.21 -34.48 - 2.38 37.06 53.9 16.8 150 0]VBW:500 Hz, Floor noise
Hori. 9608.000|AV 32.07 38.14 -31.55] - 2.38 41.04 53.9 12.8 150 0]VBW:500 Hz, Floor noise
Vert. 2390.000({PK 47.27| 27.75] -28.27| - 2.38 49.13 73.9 24.7 234 235(-
Vert. 4804.000(PK 49.04] 31.56] -36.04 - 2.38 46.94 73.9 26.9 314 87|-
Vert. 7206.000|PK 46.56| 36.21 -34.48| - 2.38 50.67 73.9 23.2 150 O|Floor Noise
Vert. 9608.000(PK 46.00| 38.14 -31.55] - 2.38 54.97 73.9 18.9 150 O|Floor Noise
Vert. 2390.000(AV 33.29 27.75] -28.27| - 2.38 35.15 53.9 18.7 234 235[VBW:500 Hz
Vert. 4804.000(AV 36.14 31.56 -36.04 - 2.38 34.04 53.9 19.8 314 87[VBW:500 Hz
Vert. 7206.000|AV 32.79 36.21 -34.48| - 2.38 36.90 53.9 17.0 150 0]VBW:500 Hz, Floor noise
Vert. 9608.000(AV 31.95 38.14 -31.55] - 2.38 40.92 53.9 12.9 150 0]VBW:500 Hz, Floor noise
Result = Reading + AntFac. + Loss (Cable + (Atten or Filter)(below 18 GHz) - Gain(Amp) (1 GHzto 18 GHz)) - Gain(Amp) (only below 1 GHz & above 18 GHz) + Distance Fac.

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20 dB).
Distance Fac.: 1 GHzto 10 GHz: 20log (3.945 [m]/3.0 [m]) = 2.38 [dB]
10 GHzto 40 GHz: 20log (1.0 [m]/3.0 [m]) = -9.54 [dB]

20 dBc Data Sheet

(RBW 100 kHz, VBW 300 kHz)

Polarity Frequency Detector [ Reading Ant.Fac. Loss Gain Distance Result Limit Margin  |Remark
Fac.
[MHZ] [dBuV] [dB/m] [dB] [dB] [dB] [dBuV/m] | [dBuVim] [dB]
Hori. 2402.000|PK 98.53 27.77 -28.26 - 2.38 100.42 - -|Carrier
Hori. 2400.000|PK 42.82 27.77 -28.26 - 2.38 44.71 80.4 35.6 |-
Vert. 2402.000|PK 98.04 27.77 -28.26 - 2.38 99.93 - -|Carrier
Vert. 2400.000|PK 42.47 27.77 -28.26 | 2.38 44.36 79.9 35.5 |-

Result = Reading + AntFac. + Loss (Cable + (Atten or Filter)(below 18 GHz) - Gain(Amp) (1 GHzto 18 GHz)) - Gain(Amp) (only below 1 GHz & above 18 GHz) + Distance Fac.
Distance Fac. : 1 GHz to 10 GHz : 20log (3.945 [m] / 3.0 [m]) = 2.38 [dB]
10 GHz to 40 GHz : 20log (1.0 [m] / 3.0 [m]) = -9.54 [dB]

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Radiated Spurious Emission

(Reference Plot for band-edge)

Test place Shonan EMC Lab.
Semi Anechoic Chamber WAC2
Date October 10, 2024
Temperature / Humidity 23 deg. C /56 % RH
Engineer Kouki Yamada

(1 GHz to 10 GHz)
Mode

Tx, Hopping Off, 3DH5 2402 MHz

Horizontal

Authorized-band band-edge Plot

Restricted-band band-edge Plot

Frequency 2.3500000 GHz
# 2Pk View « 4Pk View

zzzzzz

Frequency 2.4025000 GHz

y ® REW 100 kHz
1042 SWT 1,20 ms ® VBW 300 kHz  Mode Swesp
iC_PS Off _Notch __0ft

yyyyyy

e

10 @y

231Gz

1701 pts B0/

2.39GHz

1201 pis 2.5MHz, 2415GHz

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Restricted-band band-edge Plot

Ref Level 107,00 diy) ® RBW (CISFR) 1 bz
A 121 ms  VBW Mz Mode Swesp
i Notch ft

Frequency 2.3500000 GHz
o 29K View 4Pk View

uuuuuu

Authorized-band band-edge Plot

® REW 100 kHz

W 120 ms @ VBW 300 kHz  Mode Swaep Frequency 2.4025000 GHz

ps oft _Notch —_of

80 e

nnnnnn

1201 pts B.0MHz,

239 GHz

1201 pis 2.5MHz, 2415GHz

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious

emissions.

Final result of restricted band edge and authorized band edge were shown in tabular data.
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Test place
Semi Anechoic Chamber
Date
Temperature / Humidity

Radiated Spurious Emission

Shonan EMC Lab.

WAC2
October 10, 2024

23 deg. C/56 % RH

WAC?2

October 11, 2024
23 deg. C/50 % RH

Engineer Kouki Yamada Kouki Yamada
(1 GHz to 10 GHz) (10 GHz to 26.5 GHz)
Mode Tx, Hopping Off, 3DH5 2441 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity | Frequency | Detector| Reading | Ant.Fac. Loss Gain Distance Result Limit Margin | Height | Angle | Remark
Fac.
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB] [cm] | [deg]
Hori. 4882.000|PK 50.45] 31.96 -36.01 B 2.38 48.78 73.9 25.1 100 60[-
Hori. 7323.000{PK 47.41 36.67 -34.25 B 2.38 52.21 73.9 21.6 150 OfFloor Noise
Hori. 9764.000(PK 45.79 38.10 -31.32 - 2.38 54.95 73.9 18.9 150 OfFloor Noise
Hori. 4882.000|AV 37.11 31.96 -36.01 - 2.38 35.44 53.9 18.4 100 60|]VBW:500 Hz
Hori. 7323.000(AV 33.28] 36.67 -34.25 E 2.38 38.08 53.9 15.8 150 0[VBW:500 Hz, Floor noise
Hori. 9764.000(AV 31.69) 38.10 -31.32 B 2.38 40.85 53.9 13.0 150 0[VBW:500 Hz, Floor noise
Vert. 4882.000|PK 48.41 31.96 -36.01 - 2.38 46.74 73.9 27.1 275 80[-
Vert. 7323.000{PK 47.91 36.67, -34.25 E 2.38 52.71 73.9 21.1 150 OFloor Noise
Vert. 9764.000|PK 46.12 38.10 -31.32 E 2.38 55.28 73.9 18.6 150 OFloor Noise
Vert. 4882.000|AV 35.62] 31.96 -36.01 E 2.38 33.95 53.9 19.9 275 80[VBW:500 Hz
Vert. 7323.000(AV 33.14] 36.67, -34.25 B 2.38 37.94 53.9 15.9 150 0[VBW:500 Hz, Floor noise
Vert. 9764.000|AV 31.67] 38.10 -31.32 B 2.38 40.83 53.9 13.0 150 0[VBW:500 Hz, Floor noise
Result = Reading + AntFac. + Loss (Cable + (Atten or Filter)(below 18 GHz) - Gain(Amp) (1 GHzto 18 GHz)) - Gain(Amp) (only below 1 GHz & above 18 GHz) + Distance Fac.

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20 dB).
Distance Fac.: 1 GHzto 10 GHz: 20log (3.945 [m]/3.0 [m]) = 2.38 [dB]

10 GHzto 40 GHz: 20log (1.0 [m]/3.0 [m]) = -9.54 [dB]
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Radiated Spurious Emission

Test place Shonan EMC Lab.

Semi Anechoic Chamber WAC2 WAC2

Date October 10, 2024 October 11, 2024

Temperature / Humidity 23 deg. C /56 % RH 23 deg. C/50 % RH

Engineer Kouki Yamada Kouki Yamada

(1 GHz to 10 GHz) (10 GHz to 26.5 GHz)
Mode Tx, Hopping Off, 3DH5 2480 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity | Frequency [ Detector| Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height | Angle | Remark
Fac.
[MHz] [dBuVv] | [dB/m] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] | [dB] [cm] | [degl]

Hori. 2483.500(PK 50.17 27.80] -28.21 2.38 52.14 73.9 21.7 184 200(-
Hori. 4960.000(PK 49.80) 32.23] -35.98| 2.38 48.43 73.9 25.4 186 64(-
Hori. 7440.000|PK 47.11 36.81 -34.00 2.38 52.30 73.9 21.6 150 O|Floor Noise
Hori. 9920.000|PK 46.20] 38.04 -31.09 2.38 55.53 73.9 18.3 150 O|Floor Noise
Hori. 2483.500(AV 35.05 27.80 -28.21 2.38 37.02 53.9 16.8 184 200{VBW:500 Hz
Hori. 4960.000(AV 37.05 32.23 -35.98 2.38 35.68 53.9 18.2 186 64[VBW:500 Hz
Hori. 7440.000|AV 33.21 36.81 -34.00 2.38 38.40 53.9 15.5 150 0]VBW:500 Hz, Floor noise
Hori. 9920.000|AV 31.97 38.04 -31.09] 2.38 41.30 53.9 12.6 150 0]VBW:500 Hz, Floor noise
Vert. 2483.500(PK 50.22 27.80 -28.21 2.38 52.19 73.9 21.7 215 78|-
Vert. 4960.000(PK 48.72, 32.23] -35.98 2.38 47.35 73.9 26.5 285 85|-
Vert. 7440.000|PK 47.36] 36.81 -34.00 2.38 52.55 73.9 21.3 150 O|Floor Noise
Vert. 9920.000({PK 45.94] 38.04 -31.09] 2.38 55.27 73.9 18.6 150 0|Floor Noise
Vert. 2483.500(AV 35.01 27.80 -28.21 2.38 36.98 53.9 16.9 215 78|VBW:500 Hz
Vert. 4960.000(AV 35.40 32.23] -35.98| 2.38 34.03 53.9 19.8 285 85[VBW:500 Hz
Vert. 7440.000|AV 33.17 36.81 -34.00 2.38 38.36 53.9 15.5 150 0]VBW:500 Hz, Floor noise
Vert. 9920.000(AV 31.72 38.04 -31.09] 2.38 41.05 53.9 12.8 150 0]VBW:500 Hz, Floor noise
Result = Reading + AntFac. + Loss (Cable + (Atten or Filter)(below 18 GHz) - Gain(Amp) (1 GHzto 18 GHz)) - Gain(Amp) (only below 1 GHz & above 18 GHz) + Distance Fac.

*Other frequency noises omitted in this report were not seen or have enough margin (more than 20 dB).
Distance Fac.: 1 GHzto 10 GHz: 20log (3.945 [m]/3.0 [m]) = 2.38 [dB]
10 GHzto 40 GHz: 20log (1.0 [m]/3.0 [m]) = -9.54 [dB]

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Radiated Spurious Emission
(Reference Plot for band-edge)

Test place Shonan EMC Lab.
Semi Anechoic Chamber WAC2
Date October 10, 2024
Temperature / Humidity 23 deg. C /56 % RH
Engineer Kouki Yamada

(1 GHz to 10 GHz)
Mode Tx, Hopping Off, 3DH5 2480 MHz

Horizontal
Restricted-band band-edge Plot
; e =

Frequency 2.4917500 GHz

,,,,,,

0 o

24835 Gtz 1201 pts 165 MHz/ 2.5GHz

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
® RBW (CISPR) 1 MHz .

Frequency 2.4917500 GHz

100 dBA

,,,,,,

&

| | %-IBI!S GHz lfﬂ;\pl;; ];ID MHz/ . 2.5 GHz
Trace Green : Peak Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious
emissions.

Final result of restricted band edge was shown in tabular data.
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Radiated Spurious Emission
(Plot data, Worst case mode for Maximum Peak Output Power)

Test place Shonan EMC Lab.
Semi Anechoic Chamber WAC2 WAC2 WAC2
Date October 14, 2024 October 10, 2024 October 11, 2024
Temperature / Humidity 23 deg. C/53 % RH 23 deg. C /56 % RH 23 deg. C /50 % RH
Engineer Kouki Yamada Kouki Yamada Kouki Yamada
(Below 1 GHz) (1 GHz to 10 GHz) (10 GHz to 26.5 GHz)
Mode Tx, Hopping Off, DH5 2402 MHz
80
70
60 —— QP Limit
T — —PK Limit
S 50 Q2% -
2 4,—_,7 ——AV Limit
3, 40 . Hori./QP
5 Hori./PK
- 30
(4 3 ; Hori./AV
20 ] ] Vert./QP
10 Vert./PK
Vert./AV
0
10 100 1000 10000 100000

Frequency [MHz]

*These plots data contain sufficient number to show the trend of characteristic features for EUT.
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