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REVISION HISTORY

Original Test Report No.: 12717683H-B

Revision Test report No. Date Page revised | Contents
- 12717683H-B September 26, | - -
(Original) 2019
1 12717683H-B-R1 October 28, P7 Correction of FCC Part 15.203 Antenna
2019 requirement in Clause 3.2;
From KDB 206256 D1 to KDB 206256
D01
1 12717683H-B-R1 October 28, P10 Correction of tested frequency of
2019 Conducted Emission in Clause 4.1 (The
details of Operating mode(s)).
Addition of explanatory note *3) in Clause
4.1 (The details of Operating mode(s)).
1 12717683H-B-R1 October 28, P17t020 Correction of Mode of Conducted Emission
2019 data in APPENDIX 1.
2 12717683H-B-R2 November 1, P10 Correction of tested frequency of
2019 Conducted Emission in Clause 4.1 (The
details of Operating mode(s)).;
From 615.000 MHz to 615.875 MHz
2 12717683H-B-R2 November 1, P19 Correction of Mode of Conducted Emission
2019 data in APPENDIX 1.;
From 615.000 MHz to 615.875 MHz
3 12717683H-B-R3 November 7, P10 Correction of tested frequency of
2019 Conducted Emission in Clause 4.1 (The
details of Operating mode(s)).;
From 615.875 MHz (Mid2) to 615.875
MHz (High2)
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Reference: Abbreviations (Including words undescribed in this report)

A2LA The American Association for Laboratory Accreditation NS No signal detect.

AC Alternating Current NSA Normalized Site Attenuation
AFH Adaptive Frequency Hopping NVLAP National Voluntary Laboratory Accreditation Program
AM Amplitude Modulation OBW Occupied Band Width

Amp, AMP Amplifier OFDM Orthogonal Frequency Division Multiplexing
ANSI American National Standards Institute P/M Power meter

Ant, ANT Antenna PCB Printed Circuit Board

AP Access Point PER Packet Error Rate

Atten., ATT Attenuator PHY Physical Layer

AV Average PK Peak

BPSK Binary Phase-Shift Keying PN Pseudo random Noise

BR Bluetooth Basic Rate PRBS Pseudo-Random Bit Sequence
BT Bluetooth PSD Power Spectral Density

BT LE Bluetooth Low Energy QAM Quadrature Amplitude Modulation
BW BandWidth QP Quasi-Peak

Cal Int Calibration Interval QPSK Quadri-Phase Shift Keying
CCK Complementary Code Keying RBW Resolution Band Width

Ch., CH Channel RDS Radio Data System

CISPR Comite International Special des Perturbations Radioelectriques RE Radio Equipment

CwW Continuous Wave RF Radio Frequency

DBPSK Differential BPSK RMS Root Mean Square

DC Direct Current RSS Radio Standards Specifications
DFS Dynamic Frequency Selection Rx Receiving

DQPSK Differential QPSK SA, S/A Spectrum Analyzer

DSSS Direct Sequence Spread Spectrum SG Signal Generator

EDR Enhanced Data Rate SVSWR Site-Voltage Standing Wave Ratio
EIRP, e.i.r.p. Equivalent Isotropically Radiated Power TR Test Receiver

EMC ElectroMagnetic Compatibility Tx Transmitting

EMI ElectroMagnetic Interference VBW Video BandWidth

EN European Norm Vert. Vertical

ERP, e.r.p. Effective Radiated Power WLAN Wireless LAN

EU European Union

EUT Equipment Under Test

Fac. Factor

FCC Federal Communications Commission

FHSS Frequency Hopping Spread Spectrum

FM Frequency Modulation

Freq. Frequency

GFSK Gaussian Frequency-Shift Keying

GNSS Global Navigation Satellite System

GPS Global Positioning System

Hori. Horizontal

ICES Interference-Causing Equipment Standard

IEC International Electrotechnical Commission

IEEE Institute of Electrical and Electronics Engineers

IF Intermediate Frequency

ILAC International Laboratory Accreditation Conference

ISED Innovation, Science and Economic Development Canada

1SO International Organization for Standardization

JAB Japan Accreditation Board

LAN Local Area Network

LIMS Laboratory Information Management System

MCS Modulation and Coding Scheme

MRA Mutual Recognition Arrangement

NIST National Institute of Standards and Technology
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SECTION 1: Customer information
Company Name : Sony Global Manufacturing & Operations Corporation
Address : 8-4 Shiomi Kisarazu-shi, Chiba, 292-0834 Japan
Telephone Number : +81-438-37-4704
Contact Person : Masayuki Sakakura
*Remarks

Sony Global Manufacturing & Operations Corporation (Subsidiary Company Name) is on behalf of
the applicant: Sony Corporation.

The information provided from the customer is as follows;

- Applicant, Type of Equipment, Model No., 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 (E.U.T.)

- SECTION 4: Operation of E.U.T. during testing

* The laboratory is exempted from liability of any test results affected from the above information in SECTION 2 and 4.

SECTION 2: Equipment under test (E.U.T.)

2.1 Identification of E.U.T.

Type of Equipment : Digital Wireless Transmitter
Model No. : DWT-B30
Serial No. : Refer to Section 4, Clause 4.2
Rating : DC 3.0 V (Battery (2 x AA Batteries)), DC 5.0 V (USB)
Receipt Date of Sample : August 6, 2019
(Information from test lab.)
Country of Mass-production : Japan
Condition of EUT : Production prototype
: (Not for Sale: This sample is equivalent to mass-produced items.)
Modification of EUT : No Modification by the test lab

2.2 Product Description

Model: DWT-B30 (referred to as the EUT in this report) is a Digital Wireless Transmitter

General Specification

Clock frequency(ies) in the system : X400 8MHz
X202 12.288MHz
X2000 16MHz
X801 (TCXO) 19.2MHz
1C600 480 - 720kHz
IC601 1250 - 1500kHz
1C202 600 - 1000kHz
1C702 1000 - 1600kHz
IC721 1536kHz
VCO0802 (VCO: change by a transmission frequency)

ucC

470.125-607.875MHz, 614.125-615.875 MHz

CE
(L) 470.025-614.000MHz
(H) 566.025-714.000MHz

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile :+81 596 24 8124
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Radio Specification (Radio microphone part)

Radio type
Modulation type
Emission designator
Channel spacing
Frequency of operation

RF power

Antenna type

Antenna gain

Power Supply (radio part input)
AF Specification

Operating temperature

Radio Specification (RF remote part)

Radio Type

Modulation type

Frequency of Operation
Channel spacing

Method of frequency generation
Power Supply (radio part input)
Antenna Type

Antenna Gain

Operating temperature

Transmitter

n/4 shift QPSK

192KG1D, 192KG1E

25 kHz

470.125 MHz - 607.875 MHz

614.125 MHz - 615.875 MHz

25 mW /10 mW /2 mW (470.125 MHz - 607.875 MHz)
10 mW /2 mW (614.125 MHz - 615.875 MHz)

M4 flexible wire

2.14 dBi max

DC2.8V,DC3.1V,DC52V

20 Hz - 22000 Hz, Maximum input: -22 dBu (MIC level, ATT 0 dB)
0 deg. Cto 50 deg. C

Transceiver

DSSS

2405 MHz to 2475 MHz
5MHz

Synthesizer

DC2.8V

Chip antenna

-1.0 dBi max

0 deg. Cto 50 deg. C

*This test report applies to Radio microphone part.

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

1 +81 596 24 8999
1 +81 596 24 8124
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SECTION 3: Test specification, procedures & results

3.1  Test Specification

Test Specification : FCC Part 15 Subpart C
FCC Part 15 final revised on July 19, 2019 and effective August 19, 2019 except 15.258

Title : FCC47CFR Partl5 Radio Frequency Device Subpart C Intentional Radiators
Section 15.236  Operation of wireless microphones in the bands 54-72 MHz, 76-88 MHz,
174-216 MHz, 470-608 MHz and 614-698 MHz.

* The revisions made after testing date do not affect the test specification applied to the EUT.

** The EUT complies with FCC Part 15 Subpart B.

3.2 Procedures and results

Item Test Procedure Specification Worst margin Results Remarks
Conducted Emission ANSI C63.10-2013 FCC: Section 15.207 9.76 dB Complied Conducted
6. Standard test methods 0.19652 MHz, QP, L a)
RF Output Power ANSI C63.10:2013 FCC: Section 15.236 (d) (1) (2) |See data. Complied Conducted
Clause 11.9.2.3 b)
Emission Bandwidth ANSI C63.10:2013 FCC: Section 15.236 () (1) (2) |See data. Complied Conducted
(99% Occupied Bandwidth) |Clause 6.9 c)
Radiated Spurious Emission |EN 300 422-1 V1.4.2 FCC: Section 15.236 (g) 5.5dB Complied Radiated
Clause 8.4 522.66 MHz, Vertical P
-------------------------- d)
See IC report.
Emission mask EN 300 422-1 V1.4.2 FCC: Section 15.236 (g) See data. Complied Conducted
Clause 8.3 e)
Frequency Tolerance ANSI C63.10:2013 FCC: Section 15.236 (f) (3) See data. Complied Conducted
Clause 6.8 f)

a) Refer to APPENDIX 1 (data of Conducted Emission)

b) Refer to APPENDIX 1 (data of RF power output)

c) Refer to APPENDIX 1 (data of Emission Bandwidth (99% Occupied Bandwidth))
d) Refer to APPENDIX 1 (data of Radiated Spurious Emission)

e) Refer to APPENDIX 1 (data of Emission mask)

f) Refer to APPENDIX 1 (data of Frequency Tolerance)

Note: UL Japan, Inc.’s EMI Work Procedure No. 13-EM-W0420.

* In case any questions arise about test procedure, KDB 206256 D01 Wireless Microphones v02 is also referred.
*1) Frequency selections are offsetted from the upper or the lower band limit by 125 kHz.

FCC Part 15.31 (e)
The test was performed with the New Battery and the stable voltage was supplied to the EUT during the tests.
However frequency tolerance test was performed according to section 15.236.

FCC Part 15.203 Antenna requirement
This section does not apply to device operated under section 15.236 (KDB 206256 D01).

3.3 Addition to standard

No addition, exclusion nor deviation has been made from the standard.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile :+81 596 24 8124




Test report No. : 12717683H-B-R3

Page : 8 of 58
Issued date : November 7, 2019
FCCID : AKSDWTB30

3.4 Uncertainty

There is no applicable rule of uncertainty in this applied standard. Therefore, the results are derived depending on
whether or not laboratory uncertainty is applied.

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

Ise EMC Lab.
Spurious Emission (EUT height: 1.5m) dB
Mesurment Distance 3m
+25MHz-200MHz 5.6
+200MHz-1000MHz 4.0
+1GHz-12.75GHz 4.6
Antenna terminal test Uncertainty (+/-)

RF output power 1.3 dB
Emission Bandwidth
Span 1 MHz | 0.96%
Emission mask
Below 1 GHz 1.9 dB
Frequency Tolerance 0.0154 ppm

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone 1 +81 596 24 8999

Facsimile :+81 596 24 8124
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3.5 Test Location

UL Japan, Inc. Ise EMC Lab.
*NVLAP Lab. code: 200572-0 / FCC Test Firm Registration Number: 199967 / ISED Lab Company Number: 2973C
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999, Facsimile: +81 596 24 8124

. Width x Depth x Size of reference ground plane (m) Maximum
Test site . . . Other rooms measuremen
Height (m) / horizontal conducting plane .
t distance
No.1 semi-anechoic 192x112x77 70x6.0 No.1 Power 10m
chamber source room
No.2 semi-anechoic |, 5 s ¢\ 5 4.0x4.0 - 3m
chamber
No.3 semi-anechoic 12.0x85x5.9 6.8 x 5.75 No.3 Preparation im
chamber room
No.3 shielded room 4.0 x6.0x2.7 N/A - -
No.4 semi-anechoic 12.0x85%5.9 6.8 x5.75 No.4 Preparation Im
chamber room
No.4 shielded room |4.0x 6.0 x2.7 N/A - -
No.5 semi-anechoic 6.0x6.0x3.9 6.0 x6.0 i i
chamber
No.5 measurement ¢ 4\ ¢ 4+ 3.0 6.4 6.4 - ;
room
No.6 shielded room |4.0x4.5x2.7 4.0x4.5 - -
No.6 measurement |, ;5 54430 |4.75x4.15 - -
room
No.7 shielded room [4.7x7.5x2.7 4.7x7.5 - -
No.8 measurement |3 1 55,57 |31x5.0 - -
room
No.9measurement g ¢\ 4 6y28  |2.4x2.4 - -
room
No.ITmeasurement | 4 73 48x4.6 - -
room

* Size of vertical conducting plane (for Conducted Emission test) : 2.0 x 2.0 m for No.1, No.2,
No.3, and No.4 semi-anechoic chambers and No.3 and No.4 shielded rooms.

3.6

Refer to APPENDIX.

Data of Radio, Test instruments, and Test set up

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8999
1 +81 596 24 8124
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SECTION 4: Operation of E.U.T. during testing
4.1 Operating Mode(s)
Mode Remarks
Transmitting (Tx), Power setting: 2 mW Typ. 2 mW
Transmitting (Tx), Power setting: 10 mW Typ. 10 mW
Transmitting (Tx), Power setting: 25 mW Typ. 25 mW
*Transmitting duty was 100% on all tests.
*Power of the EUT was set by the software as follows;
Software setting: Low (2 mW), Middle (10 mW), High (25 mW) *1)
Software version: 0.11
*This setting of software is the worst case.
Any conditions under the normal use do not exceed the condition of setting.
*1) High power (25 mW) was set only from Frequency band 470 MHz to 608 MHz.
*The details of Operating mode(s)
Test Item Tested frequency Power Modulation Remarks
setting
Conducted Emission  539.000 MHz ~ (Mid) *3) | 25 mW Digital modulation -
615.875 MHz _ (High2) *3) | 10 mW (PN9 data packet)
RF Output Power 470.125MHz  (Low) 2 mW, Digital modulation -
539.000 MHz  (Mid) 10 mW, (PNO data packet)
| 607.875MHz  (High) |25 mW
614.125MHz  (Low2) 2 mW,
615.000 MHz  (Mid2) 10 mW
615.875 MHz _ (High2)
Emission Bandwidth 470.125MHz  (Low) 2 mW, Digital modulation *1)
539.000 MHz  (Mid) 10 mW, (PN9 data packet)
| 607.875MHz  (High) | 25mW
614.125 MHz  (Low2) 2 mW,
615.000 MHz  (Mid2) 10 mW
615.875 MHz  (High2)
Emission Mask 470.125MHz  (Low) 2mW, Digital modulation *1)
539.000 MHz  (Mid) 10 mW, (PNO data packet)
| 007.875MHz  (High) | 25 mW
614.125MHz  (Low2) 2 mW,
615.000 MHz  (Mid2) 10 mW
615.875 MHz  (High2)
Radiated Spurious Emission | 470.125 MHz  (Low) 25 mW Digital modulation -
539.000 MHz  (Mid) (PNO data packet)
607.875MHz  (High)
614.125MHz  (Low2) 10 mW
615.000 MHz  (Mid2)
615.875 MHz _ (High2)
Frequency Tolerance (539.000MHz _ (Mid) | 25mW No modulation *2)
615.000 MHz  (Mid2) 10 mW

*1) The tests were performed at both edges of allocated bands. (470 MHz - 608 MHz and 614 MHz - 616 MHz)

*2) There is no difference in frequency generating method on each frequency. Therefore the test was performed on
Mid channel as a representative.
*3) The mode was tested as a representative, because it had the highest power at antenna terminal test.

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8999
1 +81 596 24 8124
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4.2 Configuration and peripherals

[ All tests except for conducted Emission test]

]

(8]

* Cabling and setup(s) were taken into consideration and test data was taken under worse case conditions.
**This EUT has two patterns of power supply, USB power Supply and Battery power Supply.
The test was conducted on the EUT with Battery power Supply had the worst level of spurious.

Description of EUT and Support equipment
No. | Item Model number Serial number | Manufacturer Remarks
A Digital ereless DWT-B30 UC00002 Sony Corporation EUT
Transmitter
B Lavalier Microphone ECM-77BC - Sony Corporation -
C Antenna 1-522-049-11 1001 Musashidenshi co.,ltd. EUT
List of cables used
No. | Name Length (m) Shield Remarks
Cable Connector
1 Microphone Cable 1.2 Shielded Shielded -
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
1 +81 596 24 8999
1 +81 596 24 8124

Telephone
Facsimile
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4.3 Configuration and peripherals

[ Conducted Emission test]

]

(5]

D

AC120V/50Hz

* Cabling and setup(s) were taken into consideration and test data was taken under worse case conditions.

Descr

ption of EUT and Suppo

rt equipment

No. | Item Model number Serial number | Manufacturer Remarks
A | Digital Wircless DWT-B30 UC00002 Sony Corporation EUT
Transmitter
B Lavalier Microphone ECM-77BC - Sony Corporation -
C Antenna 1-522-049-11 1001 Musashidenshi co.,ltd. EUT
D AC Adapter AC-UD20 18106000262 Sony Corporation -
List of cables used
No. | Name Length (m) Shield Remarks
Cable Connector
1 Microphone Cable 1.2 Shielded Shielded -
2 USB Cable 1.0 Shielded Shielded -
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
1 +81 596 24 8999
1 +81 596 24 8124

Telephone
Facsimile
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SECTION 5: Conducted Emission

Test Procedure and conditions

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 rear of tabletop was located 40 cm to the vertical conducting plane. The rear of EUT, including peripherals

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) and excess AC cable was bundled in center.

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

I/O 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 Semi Anechoic
Chamber.

The EUT was connected to a LISN (AMN).

An overview sweep with peak detection has been performed.

The test results and limit are rounded off to one decimal place, so some differences might be observed.

Detector : QP and CISPR AV
Measurement range :0.15 MHz - 30 MHz
Test data : APPENDIX

Test result : Pass

Figure 1: Test Setup

Attenuator

Test
receiver 1 LISN

Ground plane

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile :+81 596 24 8124
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SECTION 6: Radiated Spurious Emission

Test Procedure

1) EUT was placed on a platform of nominal size, 0.5 m by 0.5 m, raised 1.5 m above the conducting ground
plane. Test was made with the antenna positioned in both the horizontal and vertical planes of polarization.
The Radiated Electric Field Strength has been measured in semi anechoic chamber at a distance of 3 m.
The measuring antenna height was varied between 1 to 4 m and the turn table 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.

2) Exchanged the EUT to the Substitution Antenna, the measurement was set for the same height 1.5 m as the
EUT. The frequency below 1 GHz of the Substitution Antenna was used the Half wave dipole Antenna,
which was tuned the measured frequency in 1).

The frequency above 1 GHz of the Substitution Antenna was used Horn Antenna.

The Substitution Antenna was connected to the Signal Generator, and the polarized electromagnetic radiation
of the Substitution Antenna was matched with the one of the measuring Antenna, which was set with the
Signal Generator to the measured frequency in 1). Then, we set with the Output power (CW) of the Signal
Generator where the measuring electromagnetic field strength is equal to the measured value in 1) by means
of varying the measuring antenna height between 1 to 4 m to obtain maximum receiving level.

Its Output power of Signal Generator was recorded.

3) Effective radiated power was calculated by subtracting the cable loss and the attenuator loss connected
between the Signal Generator and the Substitution Antenna from the Output power of the Signal Generator
recorded in 2).

For the usage of the Antenna (Horn Antenna) except for the Half wave dipole Antenna (2.15dBi) for the
Substitution Antenna, the Effective radiated power was calculated by compensating the finite difference in
the Antenna gain of the Half wave dipole Antenna, and Substitution Antenna.
Frequency 25 MHz to 200 MHz | 200 MHz to 1 GHz Above 1 GHz
Antenna Type Biconical Logperiodic Horn
Frequency 25 MHz to 30 MHz | 30 MHz to 1 GHz Above 1 GHz
Instrument used Test Receiver Spectrum Analyzer
Detector P RMS Average
IF Bandwidth BW:9 kHz BW: 120 kHz RBW: 1 MHz
VBW: 3 MHz
Test Distance 3m
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8999
1 +81 596 24 8124
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Figure 1: Test Setup
[25 MHz - 1 GHz]
Semi Anechoic Chamber
Attengator
3m /
EUT I Pre Test
e ) Amplifier Receiver
1.5m 1 mito 4 m (antenna height)
Ground Reference Plane i
[Above 1 GHz]
Semi Anechoic Chamber i
! Pre Spectrum
im A Amplifier Analyzer

A
v

EUT

———p L ]

1 ni to 4 m (antenna height)
1.5m

Ground Reference Plane

- 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.

-EUT has 2 kinds of power supply conditions (USB power Supply/ Battery power Supply), the test was performed with the
worst case which was confirmed in pre-check.

The test results and limit are rounded off to one decimal place, so some differences might be observed.

Measurement range :25 MHz - 7 GHz
Test data : APPENDIX
Test result : Pass

*Test was performed with 10™ harmonics of fundamental.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile :+81 596 24 8124
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SECTION 7: Emission Bandwidth and Frequency Tolerance
Test Procedure
The tests were made with below setting connected to the antenna port.
Test Span RBW VBW Sweep time | Detector | Trace Instrument used
RF Output Power - - - Auto Average - Power Meter

(Sensor: 50 MHz BW
Emission Bandwidth | 2 times to 5 times of 1to 5% Three times | Auto Peak *1) | Max Hold *1) | Spectrum Analyzer
occupied bandwidth of Occupied| of RBW
bandwidth

Frequency Tolerance

Frequency Counter

*1) The measurement was performed with Peak and Max Hold. (Worst-case measurement)

[Side band spectrum measurement (Emission mask)]
The EUT was modulated with PN9 audio data packet.

The spectrum mask was measured in accordance with section 8.3.2 of EN 300 422-1.
The measurements were made under normal condition.

[Frequency Tolerance]
The EUT was tested with a new or fully charged battery.
The frequency of the EUT was recorded over a temperature variation of +50 deg. C to -20 deg. C by 10 deg. C step.
For Battery End Point, test was performed at the voltage just before the battery has run out.

EUT power supply was varied between 85 % and 115 % of nominal and the frequency of the EUT was recorded when
temperature is 20 deg. C.

The test results and limit are rounded off to two decimals place, so some differences might be observed.

Test data
Test result

: APPENDIX
: Pass

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile
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APPENDIX 1: Test data
Conducted Emission
Report No. 12717683H
Test place Ise EMC Lab. No.6 Semi Anechoic Chamber
Date September 1, 2019
Temperature / Humidity 23 deg. C/69 % RH
Engineer Junki Nagatomi
Mode Tx 539.000 MHz
Limit :  FCC_Part 15 Subpart C(15.207)
100 Limit1(QP)
Limit2(AV)
90
N (PK)
80 Q)F N (QP/CAV)
——— L(PK)
70 QX L(QP/CAY)
5 60 — <Tx_539.000MHz.CED>
3 \‘#g\ N (PK)
& 50 V‘ \ L (PK)
S i D
o 40 ,,w ;
30 1 W -
20
10
0
2M .3M .5M M iM 2M 3M 5M ™ 10M 20M
15M Frequency [Hz] 30M
Reading Results Limit Margin
o[ @ [can ] US| T [wan]| @m [ aw | < [ Av | Prose | Comment

[MHz] [dBuV] | [dBuv] | [dB] (8] | [dBuV]| [dBuV]| [dBuV]| [dBuV]| [dB] [dB]
1 0.19980[  39.80]  20.90 0.15[ 1329| 5324 3434 63.60] 53.60[ 1036 19.26
2[ 040141 2640 8.20 0.15[ 1331 3986 21.66] 57.80| 47.80[ 17.94] 26.14
3] 0.79951 14.50 3.80 0.18[ 1334 2802| 17.32] 56.00| 4600 2798 28.68
4 137162 1520 4.00 023 1339 2882| 17.62] 56.00| 4600 27.18] 28.38
5] 337945 1220 0.04 034 1351 2605 1389 56.00| 46.00[ 29.95 32.11
6
7
8
9

9.67742 9.90 0.20 1.07| 1876|2473 1603] 6000 5000 35.27| 3497
0.19652  40.60 19.00 0.15[ 1329 i
039350  25.70 8.30 0.15[ 1331
0.84492 14.50 410 0.18[  13.34]
10 1.37904 1470 3.70 023[ 1339
1 3.36634] 1220 -090 0.34[ 1351
12 9.66143 11.60] 1.30 1.07] 1376

63.80[ 5380 9.76|  21.36
68.00| 4800 1884 26.24
56.00( 46.00| 2798 2838
5600 46.00[ 27.68| 28.68
56.00| 46.00[ 29.95| 3305
60.00[ 50.00| 3357 3387

[ e e =

CHART: WITH FACTOR Peak hold data. CALCULATION : RESULT = READING + C.F (LISN + CABLE + ATT)
Except for the above table: adequate margin data below the limits.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999
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Conducted Emission
Report No. 12717683H
Test place Ise EMC Lab. No.4 Semi Anechoic Chamber
Date September 1, 2019
Temperature / Humidity 23 deg. C/69 % RH
Engineer Junki Nagatomi
Mode Tx
Tx 470.125 MHz , 25mW
LT
w“w . ™ ‘Ff 1 ;
i

Tx 539.000 MHz , 25mW

RFI Volage [6BuV]

E:
=

) 2 M
15M ( qrrcav pATA Frequency [H)

Tx 607.875 MHz , 25mW

RFI Voltage [dBuv]
/

|

/

/

21 3m sm ™ 1 oM M s M 10M 20
M opguewoatal  Freauengy )

Y scale [dBuV] Chart - N — L

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile :+81 596 24 8124
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Report No.

Test place

Date

Temperature / Humidity
Engineer

Mode

Limit :  FCC_Part 15 Subpart C(15.207)

Conducted Emission

12717683H
Ise EMC Lab. No.6 Semi Anechoic Chamber
September 1, 2019
23 deg. C/69 % RH
Junki Nagatomi

Tx 615.875 MHz

100 —— Limit1(QP)
Limit2(AV)
90
N (PK)
80 Q)F N (QP/CAV)
——— L(PK)
QX L(Qp/CAV)

70

S
2
h=
g
g
E
0
2M 3M .5M M M 2M 3M 5M ™ 10M 20M
.15M 30M
Frequency [Hz]
Reading Results Limit Margin
No. Frea. @py | <CAV) US| Loss QPY | CCAVY| <@QP) | <AV | @P) | <AV Phase | Comment
(MHz] (dBuV] | [dBuvl | ([dB] (aB) | (dBuV]| [dBuV]| [dBuV]| [dBuV]| [dB] (dB)
1 0.19660 3840 17.170] 0.5 1329 51.84[ 31.14] 6380 5380 1196 22.66 N
2| 039582| 2690 7.50 0.15] 1331 3936] 2096 57.90| 47.90[ 1864 2694 N
3] 0.72851 18.70] 500 0.17| 1333 3220] 1850[ 56.00| 46.00[ 2380 27.50 N
41 161613 1440 3.10 0.24| 1340 2804] 1674 5600 46.00[ 2796 29.26 N
5| 356532 1360 -020] 037| 1362 2749] 1369 5600 4600[ 2861 3231 N
6| 9.05173 9.50[  -080 100 1374 2424 1394 60.00[ 50.00| 3576 36.06 N
71 0.19621 39.30[  17.60 0.15]  13.29] 6380| 6380 11.06] 22.76] L
8 040448 26.00 8.20] 0.15] 1331 57.80| 47.80| 1834 26.14 L
9] 0.74064| 1880 5.50 0.17]  1333] 56.00| 46,00 23.70| 27.00] L
10] 1.57206 13.90 3.10] 025 1340, 56.00) 46.00| 2845| 29.25 L
1 354768 1250[  -090 036] 13561 56.00[ 46.00] 29.63| 3303 L
12| 9.07373[ 1170 0.90 1.00] 1374 6000| 50.00] 3356 34.36) L

CHART: WITH FACTOR Peak hold data. CALCULATION : RESULT = READING + C.F (LISN + CABLE + ATT)
Except for the above table: adequate margin data below the limits.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Conducted Emission
Report No. 12717683H
Test place Ise EMC Lab. No.4 Semi Anechoic Chamber
Date September 1, 2019
Temperature / Humidity 23 deg. C/69 % RH
Engineer Junki Nagatomi
Mode Tx
Tx 614.125 MHz, 10mW

m
[PEAK DATA ] Frequency [Hz)

Tx 615.000 MHz , 10mW

— Umgen
— R
N

BMOpeeAcDATAT  Frequeney [

Tx 615.875 MHz , 10mW

R Voltage [dBuV)

) m
15M [ ercay DATA| Frequency [H2]

Y scale [dBuV] Chart — N — 1L

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999
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RF Output Power
Test place Ise EMC Lab. No.5 Measurement Room
Report No. 120717683H
Date August 7, 2019
Temperature/ Humidity 23 deg. C/61 % RH
Engineer Koji Yamamoto
Mode Tx
Power | Channel| Freq. |Reading| Cable | Atten. Ant Result Limit Margin Remarks
Setting Average| Loss Loss Gain Average [EIRP] | [EIRP]
[MHz] | [dBm] | [dB] [dB] [dBi] | [dBm] | [mW] | [mW] [dB]
Low 470.125 2.98 0.00 0.00 2.14 5.12 3.25 50 11.87
2mW Mid 539.000 3.03 0.00 0.00 2.14 5.17 3.29 50 11.82
High 607.875 2.92 0.00 0.00 2.14 5.06 3.21 50 11.93
Low 470.125 7.99 0.00 0.00 2.14( 10.13]| 10.30 50 6.86
10mW | Mid 539.000 8.18 0.00 0.00 2.14 [ 1032 10.76 50 6.67
High 607.875 7.81 0.00 0.00 2.14 9.95 9.89 50 7.04
Low 470.125| 14.01 0.00 0.00 214 16.15]| 41.21 50 0.84
25mW | Mid 539.000| 14.10 0.00 0.00 214 16.24| 42.07 50 0.75
High 607.875] 13.99 0.00 0.00 2.14] 16.13] 41.02 50 0.86
Calculation formula:
Result = Reading + Cable Loss + Atten. Loss + Ant Gain
Cable or Atten. was not used for factor 0.00 dB of the above table.
Power | Channel| Freq. |Reading| Cable | Atten. Ant Result Limit Margin Remarks
Setting Average| Loss Loss Gain | Average [EIRP] | [EIRP]
[MHz] | [dBm] | [dB] [dB] [dBi] [ [dBm] | [mW] | [mW] [dB]
Low 614.125 2.88 0.00 0.00 2.14 5.02 3.18 20 7.99
2mW Mid 615.000 2.95 0.00 0.00 2.14 5.09 3.23 20 7.92
High 615.875 2.95 0.00 0.00 2.14 5.09 3.23 20 7.92
Low 614.125 7.81 0.00 0.00 2.14 9.95 9.89 20 3.06
10mW | Mid 615.000 7.79 0.00 0.00 2.14 9.93 9.84 20 3.08
High 615.875 7.86 0.00 0.00 2.14] 10.00f 10.00 20 3.01

Calculation formula:

Result = Reading + Cable Loss + Atten. Loss + Ant Gain

Cable or Atten. was not used for factor 0.00 dB of the above table.

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
1 +81 596 24 8999
1 +81 596 24 8124

Telephone
Facsimile
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Emission Bandwidth
Test place Ise EMC Lab. No.5 Measurement Room
Report No. 120717683H
Date August 8, 2019
Temperature/ Humidity 23 deg. C/57 % RH
Engineer Koji Yamamoto
Mode Tx (470.125 MHz — 607.875 MHz)
Power Channel Freq. 99 % Occupied Limit Margin
Setting Bandwidth
[MHZz] [kHz] [kHz] [kHz]
Low 470.125 164.7658 200 35.2342
2 mW Mid 539.000 163.3338 200 36.6662
High 607.875 164.0758 200 35.9242
Low 470.125 163.5998 200 36.4002
10 mW Mid 539.000 163.1695 200 36.8305
High 607.875 163.5426 200 36.4574
Low 470.125 163.4652 200 36.5348
25 mW Mid 539.000 163.6549 200 36.3451
High 607.875 163.8412 200 36.1588
Power Channel Freq. 20dB Limit Margin
Setting Bandwidth
[MHz] [kHz] [kHz] [kHz]
Low 470.125 181.767 200 18.233
2 mW Mid 539.000 181.367 200 18.633
High 607.875 181.709 200 18.291
Low 470.125 181.006 200 18.994
10 mW Mid 539.000 181.457 200 18.543
High 607.875 181.039 200 18.961
Low 470.125 181.597 200 18.403
25 mW Mid 539.000 181.293 200 18.707
High 607.875 181.630 200 18.370
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8999
1 +81 596 24 8124
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Emission Bandwidth
Test place Ise EMC Lab. No.5 Measurement Room
Report No. 120717683H
Date August 8, 2019
Temperature/ Humidity 23 deg. C/57 % RH
Engineer Koji Yamamoto
Mode Tx (614.125 MHz - 615.875 MHz)
Power Channel Freq. 99 % Occupied Limit Margin
Setting Bandwidth
[MHz] [kHz] [kHz] [kHz]
Low 614.125 163.6317 200 36.3683
2 mW Mid 615.000 163.8225 200 36.1775
High 615.875 163.8400 200 36.1600
Low 614.125 163.3580 200 36.6420
10 mW Mid 615.000 163.3757 200 36.6243
High 615.875 163.3989 200 36.6011
Power Channel Freq. 20dB Limit Margin
Setting Bandwidth
[MHz] [kHz] [kHz] [kHz]
Low 614.125 181.728 200 18.272
2mW Mid 615.000 181.302 200 18.698
High 615.875 181.562 200 18.438
Low 614.125 181.427 200 18.573
10 mW Mid 615.000 181.200 200 18.800
High 615.875 181.188 200 18.812
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8999
1 +81 596 24 8124
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Emission Bandwidth
Test place Ise EMC Lab. No.5 Measurement Room
Report No. 120717683H
Date August 8, 2019
Temperature/ Humidity 23 deg. C/57 % RH
Engineer Koji Yamamoto
Mode Tx (470.125 MHz - 607.875 MHz)
Power setting: 2 mW
470.125 MHz 539.000 MHz
3 Agilent R T A Agilent R T
Ref B dBm Atten 16 dB Ref 6 dBm Atten 16 dB
#Peak #Peak
&%9 Pt &U@g Pt
4B/ B/
—)/ \(— > /’ \‘ <
7 g ~ Pt
J Y / \
#Phug e prnd [P o] #PAvg v Py
ML 52 Ml $2
Center 476.125 @ MHz Span 800 kHz Center 539.600 0 MH=z Span 809 kHz
#Res BH 4.7 kHz #YBH 15 kHz Sweep 34.48 ms (1201 prs) #Res BH 4.7 kHz #UBK 15 kHz Sweep 34.48 ms (1201 pts)
Occupied Bandwidth Occ BH Z Par  99.00 7 Occupied Bandwidth Occ BW % Pur  99.00 %
164.7658 kHz x dB -26.00 dB 163.3338 kHz % dB -20.80 dB
Transmit Freq Error  —69.274 Hz Transmit Freq Error  -292.917 Hz
% dB Bandwidth 181,767 kiz % dB Bandwidth 181.367 kHz
607.875 MHz
3 Agilent R T
Ref B dBm Atten 16 dB
#Peak
&%9 P
4B/
—)/ \(—
el S
/ y
#PAvg L™ e A
ML 52
Center 687.875 @ MHz Span 860 kHz
#Res BH 4.7 kHz #UBH 15 kHz Sweep 34.48 ms (1201 pts)
Occupied Bandwidth Occ BH % Pr  95.60 7
164.0758 kHz x dB -20.00 &b
Transmit Freq Error  -354.086 Hz
% dB Bandwidth 181,709 kiz
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

1 +81 596 24 8999
1 +81 596 24 8124
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Emission Bandwidth
Test place Ise EMC Lab. No.5 Measurement Room
Report No. 120717683H
Date August 8, 2019
Temperature/ Humidity 23 deg. C/57 % RH
Engineer Koji Yamamoto
Mode Tx (470.125 MHz - 607.875 MHz)
Power setting: 10 mW
470.125 MHz 539.000 MHz
3 Agilent R T A Agilent R T
Ref B dBm Atten 16 dB Ref 6 dBm Atten 16 dB
#Peak #Peak
Log ~ Log
10 10
-y 9/’ \\e B/ »/ \\e
[ et —— e
L/ M 7
s e 2 NW
sPAvg e, *PAvg o
ML 52 Ml $2
Center 476.125 @ MHz Span 800 kHz Center 539.600 0 MH=z Span 809 kHz
#Res BH 4.7 kHz #YBH 15 kHz Sweep 34.48 ms (1201 prs) #Res BH 4.7 kHz #UBK 15 kHz Sweep 34.48 ms (1201 pts)
Occupied Bandwidth Occ BH Z Par  99.00 7 Occupied Bandwidth Occ BW % Pur  99.00 %
163.5998 kHz x dB -26.00 dB 163.1695 kHz % dB -20.80 dB
Transmit Freq Error  —84.724 Hz Transmit Freq Error  -322.008 Hz
% dB Bandwidth 181,006 kiz % dB Bandwidth 181.457 kHz
607.875 MHz
3 Agilent R T
Ref B dBm Atten 16 dB
#Peak
Log
10
4B/ 5 <
i \
7 5
)
Lo
#PAug [ W
ML 52
Center 687.875 @ MHz Span 860 kHz
#Res BH 4.7 kHz #UBH 15 kHz Sweep 34.48 ms (1201 pts)
Occupied Bandwidth Occ BH % Pr  95.60 7
163.5426 kHz x dB -20.00 &b
Transmit Freq Error  -339.289 Hz
% dB Bandwidth 181,039 kiz
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999
Facsimile :+81 596 24 8124
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Emission Bandwidth
Test place Ise EMC Lab. No.5 Measurement Room
Report No. 120717683H
Date August 8, 2019
Temperature/ Humidity 23 deg. C/57 % RH
Engineer Koji Yamamoto
Mode Tx (470.125 MHz - 607.875 MHz)
Power setting: 25 mW
470.125 MHz 539.000 MHz
3 Agilent R T A Agilent R T
Ref 16 dBm fitten 20 dB Ref 16 dBm fitten 20 dB
#Peak #Peak
L L
0 y ih el
4B/ S . dB/ S .
/ | / b
o " J u
T,
/ \ / I\
#PRug WW s ] #PAvg e N
ML 52 Ml $2
Center 476.125 @ MHz Span 800 kHz Center 539.600 0 MH=z Span 809 kHz
#Res BH 4.7 kHz #YBH 15 kHz Sweep 34.48 ms (1201 prs) #Res BH 4.7 kHz #UBK 15 kHz Sweep 34.48 ms (1201 pts)
Occupied Bandvidth occ BH Z Pur 93007 | Qccupied Bandwidth Occ BN % PHr  99.00 7
163.4652 kHz x dB -26.00 dB 163.6549 kHz % dB -20.80 dB
Transmit Freq Error  -22.161 Hz Transmit Freq Error  -344.494 Hz
% dB Bandwidth 181597 kHz % dB Bandwidth 181.293 kHz
607.875 MHz
3 Agilent R T
Ref 16 dBm fitten 20 dB
#Peak
Log
10
4B/ S -
/ \
el
A
J N
#PAvg —— e
ML 52
Center 687.875 @ MHz Span 860 kHz
#Res BH 4.7 kHz #UBH 15 kHz Sweep 34.48 ms (1201 pts)
Occupied Bandwidth Occ BH % Pr  95.60 7
163.8412 kHz x dB -20.00 &b
Transmit Freq Error  -366.046 Hz
% dB Bandwidth 181,630 kiz
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 51
Telephone 1 +81 596 24 8999
Facsimile :+81 596 24 8124

6-0021 JAPAN
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Emission Bandwidth
Test place Ise EMC Lab. No.5 Measurement Room
Report No. 120717683H
Date August 8, 2019
Temperature/ Humidity 23 deg. C/57 % RH
Engineer Koji Yamamoto
Mode Tx (614.125 MHz - 615.875 MHz)
Power setting: 2 mW
614.125 MHz 615.000 MHz
3 Agilent R T A Agilent R T
Ref B dBm Atten 16 dB Ref 6 dBm Atten 16 dB
#Peak #Peak
L L
iy [t o Pt kit
4B/ B/
> ! l\(— *)f' \ <
N W e st L
/s o J *y
/ \ ] 1\
i
#Phug M\J Ww #PAvg PP WW
ML 52 Ml $2
Center 614.125 @ MHz Span 800 kHz Center 615.600 @ MH=z Span 809 kHz
#Res BH 4.7 kHz #YBH 15 kHz Sweep 34.48 ms (1201 prs) #Res BH 4.7 kHz #UBK 15 kHz Sweep 34.48 ms (1201 pts)
Occupied Bandwidth Occ BH Z Par  99.00 7 Occupied Bandwidth Occ BW % Pur  99.00 %
163.6317 kHz x dB -26.00 dB 163.8225 kHz % dB -20.80 dB
Transmit Freq Error  —205.773 Hz Transmit Freq Error  -313.481 Hz
% dB Bandwidth 181,728 kiz % dB Bandwidth 181,302 khz
615.875 MHz
3 Agilent R T
Ref B dBm Atten 16 dB
#Peak
L
1%9 Pt
4B/
—)! \(—
lopid b
s ~
/ I,
#PRug Ww "\ "w
ML 52
Center 615.875 @ MHz Span 860 kHz
#Res BH 4.7 kHz #UBH 15 kHz Sweep 34.48 ms (1201 pts)
Occupied Bandwidth Occ BH % Pr  95.60 7
163.8408 kHz x dB -20.00 &b
Transmit Freq Error  —288.136 Hz
% dB Bandwidth 181,562 kilz
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

1 +81 596 24 8999
1 +81 596 24 8124

Telephone
Facsimile
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Emission Bandwidth
Test place Ise EMC Lab. No.5 Measurement Room
Report No. 120717683H
Date August 8, 2019
Temperature/ Humidity 23 deg. C/57 % RH
Engineer Koji Yamamoto
Mode Tx (614.125 MHz - 615.875 MHz)
Power setting: 10 mW
614.125 MHz 615.000 MHz
3 Agilent R T A Agilent R T
Ref @ dBm Atten 10 dB Ref 6 dBm Atten 10 dB
#Peak #Peak
¢ ¥
B/ N | e d&/ 5]/ e
/ } / |
7 - i -
| 4 Y
L g M|
#PRug for v #PAvg o=
ML s2 ML 52
Center 614.125 @ MHz Span 800 kHz Center 615.600 @ MH=z Span 809 kHz
#Res BH 4.7 kHz #YBH 15 kHz Sweep 34.48 ms (1201 prs) #Res BH 4.7 kHz #UBK 15 kHz Sweep 34.48 ms (1201 pts)

ML $2
Center 615.875 @ MHz
#Res BH 4.7 kHz

Occupied Bandwidth
163.3989 kHz

#YBH 15 kHz

—-244.921 Hz
181.188 kHz

Transmit Freq Error
% dB Bandwidth

Span 860 kHz
Sweep 34.48 ms (1201 pts)

Occ BH % Pur 99.00 2
x dB -20.00 dB

Occupied Bandvidth occ BH Z Pur 93007 | Qccupied Bandwidth Occ BN % PHr  99.00 7

163.3580 kHz x dB -26.00 dB 163.3757 kHz % dB -20.80 dB
Transmit Freq Error  -136.984 Hz Transmit Freq Error  -347.251 Hz
% dB Bandwidth 181,427 Kz % dB Bandwidth 181.200 kHz

615.875 MHz
3 Agilent R T
Ref B dBm Atten 16 dB
#Peak
Log
10
dB/ »/ \e
vy,

#PRug s o]

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

1 +81 596 24 8999
1 +81 596 24 8124

Telephone
Facsimile
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Emission Mask
Test place Ise EMC Lab. No.5 Measurement Room
Report No. 120717683H
Date August 8, 2019
Temperature/ Humidity 23 deg. C/57 % RH
Engineer Koji Yamamoto
Mode Tx
Tx 470.125 MHz, Power setting: 2 mW
Step 1: Carrier Power measurement Step 2: Maximum Relative Level measurement
s Agilent R T 3 Agilent R T
Mkrl 385 s
Ref B dBm #Atten 10 dB -16.95 dBm Ref -16.95 dBm #Atten 18 dB
#fvg vy
Log Log
19 ! 1a
dB/ B/ .
i W‘W
PRvg PAug
$1 52 Sl 52
W3 FS M3 FS
£ £05):
FTun £>50k yJ \u
B 7 Wl T
WW‘MJ‘ ) Fibrand
Center 478.125 WHz Span B Hz Center 470.125 0 MHz - Span 1 MHz
Res BH 1 MHz #UBH 1 MHz Sweep 18 s (1201 pts) #Res BH 1 kHz #4BH 1 kHz #Sweep 20 5 (1261 pis)
Step 3: Transmitter wideband noise floor measurement | Step 3: Transmitter wideband noise floor measurement
(Lower side) (Upper side)
5 Agilent R T 4 Agilent R T
Ref -16.95 dBm #Atten 10 dB Ref -18.95 dBm #Atten 10 dB
#Aug #Avg
Log Log
10 18
dB/ dB/
PAvy PAvg
s1 82 51 52
I W3 F3
£ £0fn
f>50k 250k
Sup N MR B Ly Swp I e —
o abit ol A g L ) T ¥ b Li b4 bt i Lalilt o} ) Lkt 4 Rkt ¥ Loaah o d bl badl
Start 489.125 @ MHz Stop 489,775 @ MHz Start 470.475 6 MHz Stop 471.125 @ MHz
#Res BH 1 kHz #UBH 1 kHz #Sweep 28 5 (1201 pis) #Res BH 1 kHz #UBH 1 kHz #Sween 20 5 (1201 pts)
UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile :+81 596 24 8124
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Emission Mask
Test place Ise EMC Lab. No.5 Measurement Room
Report No. 120717683H
Date August 8, 2019
Temperature/ Humidity 23 deg. C/57 % RH
Engineer Koji Yamamoto
Mode Tx
Tx 539.000 MHz, Power setting: 2 mW
Step 1: Carrier Power measurement Step 2: Maximum Relative Level measurement
s Agilent R T 3 Agilent R T
Mkrl 4975 s
Ref B dBm #Atten 10 dB -17.86 dBm Ref -17.86 dBm #Atten 18 dB
#fvg vy
Log Log
19 ! 1a
dB/ B/ .
A
PRvg PAug /
152 5152 MMW\ Pyl
W3 FS M3 FSi i \1
£0F): £05):
FTun £>50k J \
Swp —— T |
At Yy
il oo,
Center 533.008 WHz Span B Hz Center 539,600 0 MHz - Span 1 MHz
Res BH 1 MHz #UBH 1 MHz Sweep 18 s (1201 pts) #Res BH 1 kHz #4BH 1 kHz #Sweep 20 5 (1261 pis)
Step 3: Transmitter wideband noise floor measurement | Step 3: Transmitter wideband noise floor measurement
(Lower side) (Upper side)
5 Agilent R T 4 Agilent R T
Ref -17.86 dBm #Atten 10 dB Ref -17.06 dBm #Atten 10 dB
#Aug #Avg
Log Log
10 18
dB/ dB/
PAvy PAvg
s1 82 51 52
I W3 F3
£ £0fn
f>50k 50k
Sup N MR B Ly Swp I e —
A s b st s A A i ot A i
Start 538.908 @ MHz Stop 533.650 @ MHz Start 539.350 6 MHz Stop 546.000 0 MHz
#Res BH 1 kHz #UBH 1 kHz #Sweep 28 5 (1201 pis) #Res BH 1 kHz #UBH 1 kHz #Sween 20 5 (1201 pts)
UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile :+81 596 24 8124
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Test

place

Report No.

Date

Temperature/ Humidity
Engineer
Mode

Emission Mask

Ise EMC Lab. No.5 Measurement Room
120717683H

August 8, 2019

23 deg. C/57 % RH

Koji Yamamoto

Tx

Tx 607.875 MHz, Power setting: 2 mW

Step 1: Carrier Power measurement

Step 2: Maximum Relative Level measurement

s Agilent R T 3 Agilent R T
Mkrl 83s
Ref B dBm #Atten 10 dB -17.82 dBm Ref -17.82 dBm #Atten 18 dB
#fvg #fvyg
Log Log
19 1a
dB/ B/ l
w
r
PRvg PAvg \
$1 52 Sl 52 "W""M
W3 FS M3 F§ T ‘
£0F): 20
FTun 50k
= T
L [T
Center 687.675 MHz Span B Hz Center 807.875 0 MHz Span 1 MHz
Res BH 1 MHz #UBH 1 MHz Sweep 18 s (1201 pts) #Res BH 1 kHz #4BH 1 kHz #Sweep 20 5 (1261 pis)
Step 3: Transmitter wideband noise floor measurement | Step 3: Transmitter wideband noise floor measurement
(Lower side) (Upper side)
4 Agilent R T 4% Agilent R T
Ref -17.62 dBm #Atten 10 dB Ref -17.82 dBm #Atten 10 dB
#Aug #Avg
Log Log
10 10
4B/ dB/
PAvg PAvg
s1 82 51 52
W3 FS W3 FS
£ £0fn
f>50k 50k
Sup N MR B Ly Swp I e—
" [TRN RTIY R L A AL ‘-;,‘“,‘*.“W* I A L s THI T A FT TN AT S| R

A e Vg Wy il atadl et LR UL o bl e T i) sl ) Vol 7 A i AT BT VPR T o
Start 698.875 @ MHz Stop 697.525 @ MHz Start 668.225 6 MHz Stop 608.575 @ MHz
#Res BH 1 kHz #UBH 1 kHz #Sweep 28 5 (1201 pis) #Res BH 1 kHz #UBH 1 kHz #Sween 20 5 (1201 pts)

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8999
1 +81 596 24 8124
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Test place
Report No.

Date

Temperature/ Humidity

Engin
Mode

eer

Emission Mask

Ise EMC Lab. No.5 Measurement Room
120717683H

August 8, 2019

23 deg. C/57 % RH

Koji Yamamoto

Tx

Tx 470.125 MHz, Power setting: 10 mW

Step 1: Carrier Power measurement

Step 2: Maximum Relative Level measurement

s Agilent R T 3 Agilent R T
Mkrl  7.398 s
Ref # dBm sAtten 10 dB ~11.87 dBm | Ref ~11.57 dBn sAtten 10 dB
#Aug #fvyg
Log i Log
10 1n
&8/ 4B/ )
.
\"WM
Ty
PRvg PAvg f ‘
51 52 5152 M‘(HM Pl
W3 FS M3 FS -
£06): 51
FTun £350k |
Swp —— W —
—— T i
Center 470.125 MHz Span B Hz Center 470.125 @ MHz Span 1 MHz
Res BH 1 MHz #UBH 1 MHz Sweep 18 s (1201 pts) #Res BH 1 kHz #4BH 1 kHz #Sweep 20 5 (1261 pis)
Step 3: Transmitter wideband noise floor measurement | Step 3: Transmitter wideband noise floor measurement
(Lower side) (Upper side)
4 Agilent R T 4% Agilent R T
Ref -11.87 dBm *Atten 10 dB Ref -11.57 dBm *Atten 10 dB
#Aug #Avg
Log Log
10 19
4B/ dB/
PAvg PAvg
s1 %2 st s
W3 FS W3 F3
£06): £
£>50k £350k
Sup N MR B Ly Swp I e—
St s AN b s T - ol St [ LAy N ITRTE T T o
b bt o L 1 ) L J i ’ TR [T i o W e S
Start 469.125 9 Mz Stop 469.775 B MHZ | Start 478,075 6 MHz Stop 471.125 0 Mz
#Res BH 1 kHz #UBW 1 kHz #Sweep 20 5 (1281 prsy #Res BH 1 kHz #WBH 1 kHz #Sneep 20 5 (1201 pts)

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8999
1 +81 596 24 8124
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Emission Mask

Test place

Report No. 120717683H

Date August 8, 2019
Temperature/ Humidity 23 deg. C/57 % RH
Engineer Koji Yamamoto
Mode Tx

Ise EMC Lab. No.5 Measurement Room

Tx 539.000 MHz, Power setting: 10 mW

Step 1: Carrier Power measurement

Step 2: Maximum Relative Level measurement

s Agilent R T 3 Agilent R T
Mkrl S5.667 s
Ref B dBm #Atten 10 dB -11.87 dBm Ref -11.87 dBm #Atten 18 dB
#Avg #Avg
Log . Log
19 1a
dB/ dB/
1A
PRvg PAug K
5152 s1 52 Judiy Fouf il
W3 Fs M3 F5 A Lid
il

£(f) £0
FTun 50k

i A

i}
ki o b &
— N

Center 533.008 WHz Span @ Hz Center 539,600 0 MHz Span 1 MHz

Res BH 1 MHz #UBH 1 MHz Sweep 18 s (1201 pts) #Res BH 1 kHz #4BH 1 kHz #Sweep 20 5 (1261 pis)
Step 3: Transmitter wideband noise floor measurement | Step 3: Transmitter wideband noise floor measurement
(Lower side) (Upper side)

4 Agilent R T 4% Agilent R T
Ref -11.87 dBm #Atten 10 dB Ref -11.87 dBm #Atten 10 dB
#Aug #Avg
Log Log
10 10
4B/ dB/
PAvy PAvg
s1 82 51 52
W3 FS W3 FS
£(F) £05
f>50k 250k
Sup N MR B Ly Swp I e—
o YRR RO (A A A o

Al ikt ke i b otk A e ey ! ALY M bl s L Attt s AN ﬂ’x‘“‘“w' e kil
Start 538.908 @ MHz Stop 538.650 @ MHz Start 539.350 6 MHz Stop 546.000 0 MHz
#Res BH 1 kHz #UBH 1 kHz #Sueep 20 s (1261 pts) #Res BH 1 kHz #UBH 1 kHz #Sween 20 5 (1201 pts)

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile :+81 596 24 8124
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Test place
Report No.

Date

Temperature/ Humidity

Engin
Mode

eer

Emission Mask

Ise EMC Lab. No.5 Measurement Room
120717683H

August 8, 2019

23 deg. C/57 % RH

Koji Yamamoto

Tx

Tx 607.875 MHz, Power setting: 10 mW

Step 1: Carrier Power measurement

Step 2: Maximum Relative Level measurement

s Agilent R T 3 Agilent R T
Mkrl  9.767 s
Ref B dBm #Atten 10 dB -12.87 dBm Ref -12.87 dBm #Atten 18 dB
#fvg #fvyg
Log n Log
19 (43 1a
dB/ B/
r
PRvg PAvg / ‘
$1 52 Sl 52 M W‘dm
W3 FS M3 FSi i \\
£0F): 20
FTun 50k L
Swp —— W}' ! W —
M T
o ey R
Center 687.675 MHz Span B Hz Center 807.875 0 MHz Span 1 MHz
Res BH 1 MHz #UBH 1 MHz Sweep 18 s (1201 pts) #Res BH 1 kHz #4BH 1 kHz #Sweep 20 5 (1261 pis)
Step 3: Transmitter wideband noise floor measurement | Step 3: Transmitter wideband noise floor measurement
(Lower side) (Upper side)
4 Agilent R T 4% Agilent R T
Ref -12.87 dBm #Atten 10 dB Ref -12.87 dBm #Atten 10 dB
#Aug #Avg
Log Log
10 10
4B/ dB/
PAvg PAvg
s1 82 51 52
W3 FS W3 FS
£ £0fn
f>50k 50k
Sup N MR B Ly Swp I e—
g Dl el Y T
Tt kil LA e A Aoty ovtdivhpb it
Start 606.875 @ MHz Stop 697.525 @ MHZ Start 608,225 8 MHz Stop 608.875 @ MHZ
#Res BH 1 kHz #UBH 1 kHz #Sweep 28 5 (1201 pis) #Res BH 1 kHz #UBH 1 kHz #Sween 20 5 (1201 pts)

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8999
1 +81 596 24 8124
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Test place
Report No.

Date
Temp:

erature/ Humidity

Engineer

Mode

Emission Mask

Ise EMC Lab. No.5 Measurement Room
120717683H

August 8, 2019

23 deg. C/57 % RH

Koji Yamamoto

Tx

Tx 470.125 MHz, Power setting: 25 mW

Step 1: Carrier Power measurement

Step 2: Maximum Relative Level measurement

Center 470.125 MHz

s Agilent R T 3 Agilent R T
Mhrl 600 ms
Ref 8 dBm #Atten 10 dB -5.92 dBm Ref -5.917 dBm #Atten 10 dB
#Hug 1 #Avg
Log < Log
18 1@
dB/ dB/
i
\"WM
T
PRvg PAvg f
51 $2 51 s2) .lur\ Wn
W3 Fs M3 F§ o
\
£(F: £
FTun £>50k J L
i N
A W

Span @ Hz Center 470,125 @ MHz

Span 1 MHz

Res BH 1 MHz #UBH 1 MHz Sweep 18 s (1201 pts) #Res BH 1 kHz #4BH 1 kHz #Sweep 20 5 (1261 pis)
Step 3: Transmitter wideband noise floor measurement | Step 3: Transmitter wideband noise floor measurement
(Lower side) (Upper side)

4 Agilent R T 4% Agilent R T
Ref -5.92 dBm #Atten 10 dB Ref -5.92 dBm #Atten 10 dB
#Aug #Avg
Log Log
10 10
4B/ dB/
PAvy PAvg
s1 82 51 52
W3 FS W3 FS
£(F) £05
f>50k 250k
Sup N MR B Ly Swp I e—
Y o b . .
Start 489.125 @ MHz Stop 469,775 @ MHz Start 470.475 6 MHz Stop 471.125 @ MHz
#Res BH 1 kHz #UBH 1 kHz #Sueep 20 s (1261 pts) #Res BH 1 kHz #UBH 1 kHz #Sween 20 5 (1201 pts)

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8999
1 +81 596 24 8124
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Test place
Report No.

Date
Temp:

erature/ Humidity

Engineer

Mode

Emission Mask

Ise EMC Lab. No.5 Measurement Room
120717683H

August 8, 2019

23 deg. C/57 % RH

Koji Yamamoto

Tx

Tx 539.000 MHz, Power setting: 25 mW

Step 1: Carrier Power measurement

Step 2: Maximum Relative Level measurement

Center 539.080 MHz
Res B 1 MHz

#YBH 1 MHz

s Agilent R T 3 Agilent R T
Mkrl  141.7 ms
Ref B dBm #Atten 10 dB -5.97 dBm Ref -5.971 dBm #Atten 18 dB
#Aug [T #Avg
Log Log
19 1a
dB/ &/ "
WW

o
PRvg PAvg f ‘
5182 S1os2 WMM,!
W3 FS M3 FS i ‘1
£(f) £0
FTun 50k

Sl i W .
)

Span @ Hz Center 539,008 @ MHz
Sweep 10 5 (1201 prs) #Res BH 1 kHz #WBH 1 kHz

Span 1 MHz
#Sweep 20 5 (1261 pis)

Step 3: Transmitter wideband noise floor measurement

Step 3: Transmitter wideband noise floor measurement

(Lower side) (Upper side)
3 Agilent R T 4 Agilent R T
Ref -5.87 dBm #Atten 10 dB Ref -5.97 dBm #Atten 10 dB
#Aug #Avg
Log Log
10 10
4B/ dB/
PAvg PAvg
s1 82 51 52
H3 FS W3 FS|
£ £0fn
f>50k 50k
Sup | Swp I e —

s ko4 AL Y P N

Start 538.908 @ MHz Stop 533.650 @ MHz Start 539.350 6 MHz Stop 546.000 0 MHz
#Res BH 1 kHz #UBH 1 kHz #Sweep 28 5 (1201 pis) #Res BH 1 kHz #UBH 1 kHz #Sween 20 5 (1201 pts)

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8999
1 +81 596 24 8124
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Test place
Report No.

Date
Temp:

erature/ Humidity

Engineer

Mode

Emission Mask

Ise EMC Lab. No.5 Measurement Room
120717683H

August 8, 2019

23 deg. C/57 % RH

Koji Yamamoto

Tx

Tx 607.875 MHz, Power setting: 25 mW

Step 1: Carrier Power measurement

Step 2: Maximum Relative Level measurement

s Agilent R T 3 Agilent R T
Mirl — 466.7 ms
Ref B dBm #Atten 10 dB -6.81 dBm Ref -6.089 dBm #Atten 18 dB
#Aug A #Avg
Log < Log
19 1a
dB/ dB/
¥ 4
rl
PRvg PAvg \
5152 31 %2 | Py
W3 FS M3 FSi i |
£(f) £0
FTun 50k
i Wl
| {a |
(il L

Center 687.675 MHz

Span @ Hz Center 667,875 @ MHz

Span 1 MHz

Res BH 1 MHz #UBH 1 MHz Sweep 18 s (1201 pts) #Res BH 1 kHz #4BH 1 kHz #Sweep 20 5 (1261 pis)
Step 3: Transmitter wideband noise floor measurement | Step 3: Transmitter wideband noise floor measurement
(Lower side) (Upper side)

4 Agilent R T 4% Agilent R T
Ref —6.81 dBm #Atten 10 dB Ref -8.81 dBm #Atten 10 dB
#Aug #Avg
Log Log
10 10
4B/ dB/
PAvy PAvg
s1 82 51 52
W3 FS W3 FS
£(F) £05
f>50k 250k
Sup N MR B Ly Swp I e—
s b UK i AL uguh o b i
Start 606.875 @ MHz Stop 607.525 @ MHZ | Start 608.225 8 MHz Stop 608.875 @ MHZ
#Res BH 1 kHz #UBH 1 kHz #Sueep 20 s (1261 pts) #Res BH 1 kHz #UBH 1 kHz #Sween 20 5 (1201 pts)

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8999
1 +81 596 24 8124
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Test place
Report No.

Date

Temperature/ Humidity

Engin
Mode

eer

Emission Mask

Ise EMC Lab. No.5 Measurement Room
120717683H

August 8, 2019

23 deg. C/57 % RH

Koji Yamamoto

Tx

Tx 614.125 MHz, Power setting: 2 mW

Step 1: Carrier Power measurement

Step 2: Maximum Relative Level measurement

Agilent R T Agilent R T
Mkrl 8425 s
Ref B dBm #Atten 16 dB -17.86 dBm Ref -17.86 dBm #Atten 10 dB
#Avg #Avg
Log Log
10 n 18
dB/ P dB/
1 ‘ i
L

PRvy Phvg \
51 82 51 82 M
W3 FS M3 FS| T ‘\\
£(F): £(F):
FTun 98k

T ' “Mw ]

] !
Al ‘m»\#a’ JMM...‘I fvtsbe

Center 614,125 MHz Span @ Hz Center 614.125 6 MHz o Span 1 MHz
Res B 1 MHz #UBH 1 MHz Sweep 10 s (1201 pts) #Res BH 1 kHz #UBH 1 kHz #Sreep 20 5 (1201 pts)

Step 3: Transmitter wideband noise floor measurement

Step 3: Transmitter wideband noise floor measurement

(Lower side) (Upper side)
Agilent R T 3 Agilent R T
Ref -17.86 dBm #Atten 10 dB Ref -17.06 dBm #Atten 10 dB
#Avg #*Avg
Log Log
18 10
4B/ B/
PARuy PAwvg
S s2 sl sz
W3 F H3 F
£(f): £(F):
a0k 98k
Swp Lt Swp I ee——— R
et o -

'..Ay ",'w manaye Bt g .U‘"‘ll‘” J”n.‘. \\k‘ AR M l”” W et " Ww_._.tli h .J”.'JTK. A 'A"F.;""!"m'“‘"*' "'k)‘ i 1." b
Start 613.125 @ MHz Stop B13.775 0 MHz Start 614.475 @ MHz Stop 515.125 8 MHz
#Res BH 1 kHz #VBW 1 kHz #5ween 20 5 (1201 prs) #Res BH 1 kHz #WEH 1 kHz #Sweep 20 s (1201 pts)

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8999
1 +81 596 24 8124
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Test place
Report No.

Date

Temperature/ Humidity

Engin
Mode

eer

Emission Mask

Ise EMC Lab. No.5 Measurement Room
120717683H

August 8, 2019

23 deg. C/57 % RH

Koji Yamamoto

Tx

Tx 615.000 MHz, Power setting: 2 mW

Step 1: Carrier Power measurement

Step 2: Maximum Relative Level measurement

4 Agilent R T % Agilent R T
Mkrl  7.658 s
Ref B dBm #Atten 16 dB -16.98 dBm Ref -16.98 dBm #Atten 10 dB
#Aug #fva
Log Log
10 n 18
dB/ 3 dB/
T
C 1A

PRvg PAvg / \
51 82 5182 illm
W3 FS M3 FS| Hl
£(F): £(F):
FTun 98k

SWD ——— Wr W% —

) i
Ll ki A
m"f"ﬂ " ..w Nﬁf

Center 615.000 MHz Span @ Hz Center 615.000 6 MHz - Span 1 MHz
Res B 1 MHz #UBH 1 MHz Sweep 10 s (1201 pts) #Res BH 1 kHz #UBH 1 kHz #Sreep 20 5 (1201 pts)

Step 3: Transmitter wideband noise floor measurement

Step 3: Transmitter wideband noise floor measurement

(Lower side) (Upper side)
¥ Agilent R T # Agilent R T

Ref -16.98 dBm #Atten 10 dB Ref -16.98 dBm #Atten 10 dB

#Avg #*Avg

Log Log

18 10

4B/ B/

PAug PRvg

S s2 sl sz

WS Wi S

£(f): £(F):

a0k 98k

Swp Lt Swp I ee——— R

) -~ PO A F - oohhital N
Ay M A s et i e el ,W’«W Wity it hel " ﬁ-:‘-'ffﬁ"‘- AL NFRTRIOTI APTR A A

Start 614.008 @ MHz Stop 614.650 0 MHz Start 615.390 6 MHz Stop 516.008 8 HHz

#Res BH 1 kHz #VBW 1 kHz #5ween 20 5 (1201 prs) #Res BH 1 kHz #WEH 1 kHz #Sweep 20 s (1201 pts)
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8999
1 +81 596 24 8124
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Emission Mask

Test place

Report No. 120717683H

Date August 8, 2019
Temperature/ Humidity 23 deg. C/57 % RH
Engineer Koji Yamamoto
Mode Tx

Ise EMC Lab. No.5 Measurement Room

Tx 615.875 MHz, Power setting: 2 mW

Step 1: Carrier Power measurement

Step 2: Maximum Relative Level measurement

#Res BH 1 kHz #VBW 1 kHz

#5Sweep 20 5 (1201 pts)

¢ Agilent R T 5 Agilent R T
Mkrl 6392 s
Ref 8 dBm #Atten 16 dB -17.68 dBm Ref -17 dBm #Atten 10 dB
#Aug #fvg
Log Log
10 . 1
dB/ 3 dB/ ,
i
ol
PAvy PAvg ﬂ \
st g2 5182 Py
W3 FS M3 FS \
£ £
FTun 98k
Swp f— W \\l‘ (—
4 Ly
Wp—Ty s LTV Y
Center 615.875 MHz Span @ Hz Center 615.875 6 MHz o Span 1 MHz
Res B 1 MHz #UBH 1 MHz Sweep 10 s (1201 pts) #Res BH 1 kHz #UBH 1 kHz #Sreep 20 5 (1201 pts)
Step 3: Transmitter wideband noise floor measurement | Step 3: Transmitter wideband noise floor measurement
(Lower side) (Upper side)
¥ Agilent R T # Agilent R T
Ref -17 dBn sfcten 16 dB Rof 17 dém *fiten 10 d5
#Avg #*Avg
Log Log
10 10
4B/ B/
PRvg PRvy
51 52 5152
W3 F5 W3 FS
£ £00:
£58k £58k
Swp Lt Swp I ee——— R
R SRNCHL PRI PPt N R o ' “,.".” Aty P, Jili ST NAPTY PR oy W AP A A B g
Start 614875 0 Stop B15525 0 MRz | Start 6L6.225 0 Wiz Siep 616675 8 Mz

#Res BH 1 kHz #WBH 1 kHz #Sweep 20 5 (1201 pts)

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile :+81 596 24 8124
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Emission Mask

Test place Ise EMC Lab. No.5 Measurement Room
Report No. 120717683H
Date August 8, 2019
Temperature/ Humidity 23 deg. C/57 % RH
Engineer Koji Yamamoto
Mode Tx
Tx 614.125 MHz, Power setting: 10 mW
Step 1: Carrier Power measurement Step 2: Maximum Relative Level measurement
4 Agilent R T % Agilent R T
Mkrl  1.808 s
Ref 8 dBm #Atten 16 dB -12.13 dBm Ref -12.13 dBm #Atten 10 dB
#Aug #fvg
Log 1 Log
16 T 18
4B/ dB/
w ’ HTue
W
Y
PRvy PAvg /
s1$2 s1 52 Wi
W3 S M3 FS —
£ £
FTun 250k "
Swp E— W ! —
P "L{""\\M.
WWW | Tty o
Center 614.125 MHz Span @ Hz Center 614.125 6 MHz - Span 1 MHz
Res B 1 MHz #UBH 1 MHz Sweep 10 s (1201 pts) #Res BH 1 kHz #UBH 1 kHz #Sreep 20 5 (1201 pts)
Step 3: Transmitter wideband noise floor measurement | Step 3: Transmitter wideband noise floor measurement
(Lower side) (Upper side)
# Agilent R T 3 Agilent R T
Ref ~12.13 dBm #Atten 10 dB Ref ~12.13 dBm #fitten 10 d5
#Avg #*Avg
Log Log
10 10
4B/ B/
PARuy PAwvg
s1 52 5152
W3 M3 FS
£ £0F:
F50k F50k
Swp Lt Swp I ee— —— R
o o ]
e L o e i B i, o i i e A
Start 613125 0 HHz Stop 613.775 0 WAz | Start 614.475 0 Hiz Stop 615.125 8 MHz
#Res BH 1 kHz #VBW 1 kHz #5ween 20 5 (1201 prs) #Res BH 1 kHz #WEH 1 kHz #Sweep 20 s (1201 pts)
UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile :+81 596 24 8124
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Emission Mask

Test place Ise EMC Lab. No.5 Measurement Room
Report No. 120717683H
Date August 8, 2019
Temperature/ Humidity 23 deg. C/57 % RH
Engineer Koji Yamamoto
Mode Tx
Tx 615.000 MHz, Power setting: 10 mW
Step 1: Carrier Power measurement Step 2: Maximum Relative Level measurement
4 Agilent R T % Agilent R T
Mkrl  291.7 ms
Ref 8 dBm #Atten 16 dB -12.15 dBm Ref -12.15 dBm #Atten 10 dB
#Aug #fvg
Log . Log
10 10
4B/ dB/
A
PRvy PAvg /
st $2 st 52 ol
Wa F3 M3 FS !
£ £
FTun 98k
Swp  — W}/‘ ! e
MWWWV |"L]Mr‘u| bk
Center 615.000 MHz Span @ Hz Center 615.000 6 MHz - Span 1 MHz
Res B 1 MHz #UBH 1 MHz Sweep 10 s (1201 pts) #Res BH 1 kHz #UBH 1 kHz #Sreep 20 5 (1201 pts)
Step 3: Transmitter wideband noise floor measurement | Step 3: Transmitter wideband noise floor measurement
(Lower side) (Upper side)
# Agilent R T 3 Agilent R T
Ref ~12.15 dBm #fiten 10 dB Ref 12,15 dBm #fitten 19 dB
#Avg #*Avg
Log Log
10 10
4B/ B/
PARuy PAwvg
ST s2 51 sz
W3 F3 EN
£ £0F:
£50k F5ek
Swp Lt Swp I ee——— R
FORTRR RET Wy N R
L A s i AR oy it
Start 614.008 8 MHz Stop 614.658 0 1z | Start 615.350 0 Mz Stop 616.000 0 HHz
#Res BH 1 kHz #VBW 1 kHz #5ween 20 5 (1201 prs) #Res BH 1 kHz #WEH 1 kHz #Sweep 20 s (1201 pts)
UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile :+81 596 24 8124
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Test

place

Report No.

Date

Temperature/ Humidity
Engineer

Mode

Emission Mask

Ise EMC Lab. No.5 Measurement Room
120717683H

August 8, 2019

23 deg. C/57 % RH

Koji Yamamoto

Tx

Tx 615.875 MHz, Power setting: 10 mW

Step 1: Carrier Power measurement

Step 2: Maximum Relative Level measurement

4 Agilent R T % Agilent R T
Mkrl 8542 s
Ref 8 dBm #Atten 16 dB -12.16 dBm Ref -12.16 dBm #Atten 10 dB
#Aug #fva
Log N Log
10 10
dB/ dB/ |
" H oy
i

PRvy Phvg ﬂ
51 s3 5152 1y Pty
W3 FS M3 FS A !
£(F): £(F):
FTun 98k

e ¥ R

A
M,N Tlm et
¥ L}

Center 615.375 MHz Span @ Hz Center 615.875 @ MHz - Span 1 MHz
Res B 1 MHz #UBH 1 MHz Sweep 10 s (1201 pts) #Res BH 1 kHz #UBH 1 kHz #Sreep 20 5 (1201 pts)

Step 3: Transmitter wideband noise floor measurement

Step 3: Transmitter wideband noise floor measurement

(Lower side) (Upper side)

3 Agilent R T 3 Agilent R T

Ref -12.16 dBm #Atten 10 dB Ref —12.16 dBm #Atten 10 dB

flvg #*Avg

Log Log

10 10

dB/ dB/

Phvg PAvg

5182 §1 &2

W3 F§ H3 F

£ £(f):

598k 550k

Swp L Swp e e S

| TR MY AN M A 4l ol o Lt L]
R P A O T i i\ BRI sl o 1 o o A

Start 614.875 @ MHz Stop 615.525 @ MHz | Start 616.225 8 MHz Stop 616.675 8 MHz

#Res BH 1 kHz #WBH 1 kHz #Sreep 28 5 (1201 pts) #Res BH 1 kHz #WBH 1 kHz #Sweep 20 5 (1201 pts)
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8999
1 +81 596 24 8124
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Radiated Spurious Emission
Report No. 12717683H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.4 No.4
Date August 31, 2019 September 1, 2019
Temperature / Humidity 22 deg. C /70 % RH 23 deg. C/ 69 % RH
Engineer Yuichiro Yamazaki Junki Nagatomi
(Below 1 GHz) (Above 1 GHz)
Mode Tx 470.125 MHz
[Power setting: 25 mW]
Frequency Rx SA/TR Tx SG Tx Tx Result Limit Margin Horizontal Vertical Remarks
Reading Reading Cable | Ant. (ERP) (ERP) RxAnt.| Turn [RxAnt.| Turn
[dBuV] [dBm] Loss Gain [dBm] [dBm] [dB] Height | Table | Height | Table
[MHz] | HOR | VER | HOR | VER | [daB] | [dBi] | HOR VER HOR | VER [ [em] | [deg] | [em] | [deg]
48645 39.7 | 390 [ 530 | 516 | 37 | 80 | -669 655 540 129 | 115 108] 177] 119 160
94025 47.6 | 475 | 337 | 314 | 53 | 82 | 493 47,0 -36.0 133 | 110 204 168|177 90
1410.38| 488 | 476 | 621 | 671 | 32 | 66 -60.8 -65.8 -30.0 308 | 358 143 217 122 226
1880.50| NS | NS - - - - - - -30.0 - - - - - -
235063 NS | NS - - - - - - -30.0 - - - - - -
282075 NS | NS - - - - - - -30.0 - - - - - -
3290.88) NS | NS - - - - - - -30.0 - - - - - -
376100 NS | NS - - - - - - -30.0 - - - - - -
423113 NS | NS - - - - - - -30.0 - - - - - -
470125 NS | NS - - - - - - -30.0 - - - - - -

Calculation Result = SG Reading - Tx Cable Loss + Tx Antenna Gain - 2.15
Rx-ANTENNA : Biconical Antenna(25 MHz - 200 MHz), Logperiodic Antenna(200 MHz - 1000 MHz), Horn Antenna(1 GHz - 12.75 GHz)
Tx-ANTENNA : 120 MHz tuned Dipole Antenna(30 MHz - 120 MHz), Dipole Antenna(120 MHz - 1000 MHz), Horn Antenna(1 GHz - 12.75 GHz)
Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).
NS: No signal detect.
Detector : 25 MHzto 30 MHz: Test Receiver QP (BW: 9 kHz), 30 MHz to 1 GHz: Test Receiver QP (BW: 120 kHz)

Above 1 GHz: Spectrum Analyzer RMS Average (RBW: 1 MHz/ VBW: 3 MHz)

*Emissions were investigated up to the 10th harmonic of the fundamental.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile :+81 596 24 8124
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Radiated Spurious Emission
Report No. 12717683H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.4 No.4
Date August 31, 2019 September 1, 2019
Temperature / Humidity 22 deg. C/70 % RH 23 deg. C/ 69 % RH
Engineer Yuichiro Yamazaki Junki Nagatomi
(Below 1 GHz) (Above 1 GHz)
Mode Tx 539.000 MHz
[Power setting:25 mW]
Frequency Rx SA/TR Tx SG Tx Tx Result Limit Margin Horizontal Vertical Remarks
Reading Reading Cable | Ant. (ERP) (ERP) RxAnt.| Turn [RxAnt.| Turn
[dBuV] [dBm] Loss Gain [dBm] [dBm] [dB] Height | Table | Height | Table
[MHz] | HOR | VER | HOR | VER [ [dB] | [dBi] | HOR VER HOR | VER [ [em] | [deg] | [em] | [deg]
52266 406 | 41.0 | 487 [ 455 | 38 | 80 | -627 -59.5 -54.0 87 | 55 100 358 125[ 293
555.38] 40.2 395 | -50.8 | -48.7 39 -7.9 -64.8 -62.7 -54.0 10.8 8.7 221 171 100 43
1078.00 468 | 470 | 687 | 666 | 28 | 57 -67.9 -65.8 -30.0 379 | 358 144 0| 190| 106
1617.00] 50.5 | 513 | 602 | 589 | 34 | 86 57.1 -55.8 -30.0 271 | 258 ns| 13| 189 18
215600 NS | NS - - - - - - -30.0 - - - - - -
2695000 NS | NS - - - - - - -30.0 - - - - - -
323400 NS | NS - - - - - - -30.0 - - - - - -
3773.00 NS NS - - - - - - -30.0 - - - - - -
4312000 NS | NS - - - - - - -30.0 - - - - - -
4851000 NS | NS - - - - - - -30.0 - - - - - -
5390000 NS | NS - - - - - - -30.0 - - - - - -

Calculation Result = SG Reading - Tx Cable Loss + Tx Antenna Gain - 2.15
Rx-ANTENNA : Biconical Antenna(25 MHz - 200 MHz), Logperiodic Antenna(200 MHz - 1000 MHz), Horn Antenna(l GHz - 12.75 GHz)
Tx-ANTENNA : 120 MHz tuned Dipole Antenna(30 MHz - 120 MHz), Dipole Antenna(120 MHz - 1000 MHz), Horn Antenna(1 GHz - 12.75 GHz)
Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).
NS: No signal detect.
Detector : 25 MHz to 30 MHz: Test Receiver QP (BW: 9 kHz), 30 MHz to 1 GHz: Test Receiver QP (BW: 120 kHz)

Above 1 GHz: Spectrum Analyzer RMS Average (RBW: 1 MHz/ VBW: 3 MHz)

*Emissions were investigated up to the 10th harmonic of the fundamental.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile :+81 596 24 8124
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Radiated Spurious Emission

Report No. 12717683H

Test place Ise EMC Lab.

Semi Anechoic Chamber No.4 No.4

Date August 31, 2019 September 1, 2019

Temperature / Humidity 22 deg. C/70 % RH 23 deg. C/ 69 % RH

Engineer Yuichiro Yamazaki Junki Nagatomi
(Below 1 GHz) (Above 1 GHz)

Mode Tx 607.875 MHz

[Power setting: 25 mW]

Frequency | Rx SA/TR Tx SG Tx Tx Result Limit Margin Horizontal Vertical Remarks

Reading Reading Cable | Ant. (ERP) (ERP) Rx Ant.| Turn |Rx Ant.| Turn

[dBuV] [dBm] Loss | Gain [dBm] [dBm] [dB] Height | Table | Height | Table

[MHz] HOR | VER | HOR | VER | [dB] | [dBi] | HOR VER HOR | VER | [cm] | [deg.]| [cm] | [deg.]
592.15] 42.0 | 40.0 | -47.7 | -46.6 | 4.1 -1.7 | -61.6 -60.5 -54.0 7.6 6.5 230 166 213 88
624.22] 38.9 | 393 [-485|-474 | 42 | -7.7 | -62.5 -61.4 -54.0 8.5 7.4 188 154] 157] 268
1215.75] NS NS - - - - - - -30.0 - - - - - -
1823.63] 51.6 | 49.3 [-56.9 |-61.6 | 3.6 9.8 -52.8 -57.5 -30.0 22.8 | 275 148 75 1491 270
2431.50] NS NS - - - - - - -30.0 - - - - - -
3039.38] NS NS - - - - - - -30.0 - - - - - -
3647.25] NS NS - - - - - - -30.0 - - - - - -
4255.13] NS NS - - - - - - -30.0 - - - - - -
4863.00] NS NS - - - - - - -30.0 - - - - - -
5470.88] NS NS - - - - - - -30.0 - - - - - -
6078.75] NS NS - - - - - - -30.0 - - - - - -

Calculation Result = SG Reading - Tx Cable Loss + Tx Antenna Gain - 2.15

Rx-ANTENNA : Biconical Antenna(25 MHz - 200 MHz), Logperiodic Antenna(200 MHz - 1000 MHz), Horn Antenna(1 GHz - 12.75 GHz)
Tx-ANTENNA : 120 MHz tuned Dipole Antenna(30 MHz - 120 MHz), Dipole Antenna(120 MHz - 1000 MHz), Horn Antenna(1 GHz - 12.75 GHz)
Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

NS: No signal detect.
Detector : 25 MHz to 30 MHz: Test Receiver QP (BW: 9 kHz), 30 MHz to 1 GHz: Test Receiver QP (BW: 120 kHz)
Above 1 GHz: Spectrum Analyzer RMS Average (RBW: 1 MHz / VBW: 3 MHz)
*Emissions were investigated up to the 10th harmonic of the fundamental.
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
1 +81 596 24 8999

Telephone

Facsimile

1 +81 596 24 8124
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Radiated Spurious Emission
Report No. 12717683H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.4 No.4
Date August 31, 2019 September 1, 2019
Temperature / Humidity 22 deg. C/70 % RH 23 deg. C/ 69 % RH
Engineer Yuichiro Yamazaki Junki Nagatomi
(Below 1 GHz) (Above 1 GHz)
Mode Tx 614.125 MHz
[Power setting: 10 mW]
Frequency Rx SA/TR Tx SG Tx Tx Result Limit Margin Horizontal Vertical Remarks
Reading Reading Cable | Ant. (ERP) (ERP) RxAnt.| Turn [RxAnt.| Turn
[dBuV] [dBm] Loss Gain [dBm] [dBm] [dB] Height | Table | Height | Table
[MHz] | HOR | VER | HOR | VER [ [aB] | [dBi] | HOR VER HOR | VER [ [em] | [deg] | [em] | [deg]
597.76] 337 | 326 | -553 [ 545 | 41 | <77 | -692 684 -54.0 152 | 144 141] 359 169 270
122825 NS | Ns - - - - - - -30.0 - - - - - -
184238] 503 | 500 | -593 | 606 | 36 | 100 | -550 -56.3 -30.0 250 | 263 12| 256 149 237
245650 NS | NS - - - - - - -30.0 - - - - - -
3070.63] NS | NS - - - - - - -30.0 - - - - - -
368475 NS | NS - - - - - - -30.0 - - - - - -
4298.88] NS NS - - - - - - -30.0 - - - - - -
4913.000 NS | NS - - - - - - -30.0 - - - - - -
5527.13] NS | NS - - - - - - -30.0 - - - - - -
614125 NS | NS - - - - - - -30.0 - - - - - -

Calculation Result = SG Reading - Tx Cable Loss + Tx Antenna Gain - 2.15
Rx-ANTENNA : Biconical Antenna(25 MHz - 200 MHz), Logperiodic Antenna(200 MHz - 1000 MHz), Horn Antenna(1 GHz - 12.75 GHz)
Tx-ANTENNA : 120 MHz tuned Dipole Antenna(30 MHz - 120 MHz), Dipole Antenna(120 MHz - 1000 MHz), Horn Antenna(1 GHz - 12.75 GHz)
Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

NS: No signal detect.
Detector : 25 MHz to 30 MHz: Test Receiver QP (BW: 9 kHz), 30 MHz to 1 GHz: Test Receiver QP (BW: 120 kHz)
Above 1 GHz: Spectrum Analyzer RMS Average (RBW: 1 MHz/ VBW: 3 MHz)
*Emissions were investigated up to the 10th harmonic of the fundamental.
UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999
Facsimile 1 +81 596 24 8124
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Radiated Spurious Emission
Report No. 12717683H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.4 No.4
Date August 31, 2019 September 1, 2019
Temperature / Humidity 22 deg. C/70 % RH 23 deg. C/ 69 % RH
Engineer Yuichiro Yamazaki Junki Nagatomi
(Below 1 GHz) (Above 1 GHz)
Mode Tx 615.000 MHz
[Power setting: 10 mW]
Frequency Rx SA/TR Tx SG Tx Tx Result Limit Margin Horizontal Vertical Remarks
Reading Reading Cable | Ant. (ERP) (ERP) RxAnt.| Turn [RxAnt.| Turn
[dBuV] [dBm] Loss Gain [dBm] [dBm] [dB] Height | Table | Height | Table
[MHz] | HOR | VER | HOR | VER [ [daB] | [dBi] | HOR VER HOR | VER [ [em] | [deg] | [em] | [deg]
598.63| 345 | 325 [ -553 [ 545 | 41 | <77 | -692 684 -54.0 152 | 144 205 158 210 94
1230000 NS | Ns - - - - B - -30.0 - - - - - -
184500 492 | 491 | -610 | 627 | 36 | 101 | -567 584 -30.0 267 | 284 127 121 16| 107
246000l NS | NS - - - - - - -30.0 - - - - - -
3075000 NS | NS - - - - - - -30.0 - - - - - -
3690.000 NS | NS - - - - - - -30.0 - - - - - -
4305.00] NS NS - - - - - - -30.0 - - - - - -
492000] Ns | Ns - - - - - - 300 - - - - - -
5535000 NS | NS - - - - - - -30.0 - - - - - -
6150.00] NS | NS - - - - - - -30.0 - - - - - -

Calculation Result = SG Reading - Tx Cable Loss + Tx Antenna Gain - 2.15
Rx-ANTENNA : Biconical Antenna(25 MHz - 200 MHz), Logperiodic Antenna(200 MHz - 1000 MHz), Horn Antenna(1 GHz - 12.75 GHz)
Tx-ANTENNA : 120 MHz tuned Dipole Antenna(30 MHz - 120 MHz), Dipole Antenna(120 MHz - 1000 MHz), Horn Antenna(1 GHz - 12.75 GHz)
Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).
NS: No signal detect.
Detector : 25 MHz to 30 MHz: Test Receiver QP (BW: 9 kHz), 30 MHz to 1 GHz: Test Receiver QP (BW: 120 kHz)

Above 1 GHz: Spectrum Analyzer RMS Average (RBW: 1 MHz/ VBW: 3 MHz)

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999

Facsimile :+81 596 24 8124
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Radiated Spurious Emission
Report No. 12717683H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.4 No.4
Date August 31, 2019 September 1, 2019
Temperature / Humidity 22 deg. C/70 % RH 23 deg. C/ 69 % RH
Engineer Yuichiro Yamazaki Junki Nagatomi
(Below 1 GHz) (Above 1 GHz)
Mode Tx 615.875 MHz
[Power setting: 10 mW]
Frequency Rx SA/TR Tx SG Tx Tx Result Limit Margin Horizontal Vertical Remarks
Reading Reading Cable | Ant. (ERP) (ERP) RxAnt.| Turn [RxAnt.| Turn
[dBuV] [dBm] Loss Gain [dBm] [dBm] [dB] Height | Table | Height | Table
[MHz] | HOR | VER | HOR | VER [ [daB] | [dBi] | HOR VER HOR | VER [ [em] | [deg] | [em] | [deg]
59951] 338 | 325 [ -563 [ 565 | 41 | <77 | -702 704 -54.0 162 | 164 222 of 170] 319
1231.75] Ns | Ns - - - - B - -30.0 - - - - - -
1847.63| 502 | 488 | -584 [ -53.1 | 36 | 101 | -541 488 -30.0 241 | 188 107 251 11| 27
246350 NS | NS - - - - - - -30.0 - - - - - -
307938] NS | NS - - - - - - -30.0 - - - - - -
369525| NS | NS - - - - - - -30.0 - - - - - -
431113 NS | NS - - - - - - -30.0 - - - - - -
492700l NS | NS - - - - - - -30.0 - - - - - -
5542.88) NS | NS - - - - - - -30.0 - - - - - -
6158.75] NS | NS - - - - - - -30.0 - - - - - -

Calculation Result = SG Reading - Tx Cable Loss + Tx Antenna Gain - 2.15
Rx-ANTENNA : Biconical Antenna(25 MHz - 200 MHz), Logperiodic Antenna(200 MHz - 1000 MHz), Horn Antenna(1 GHz - 12.75 GHz)
Tx-ANTENNA : 120 MHz tuned Dipole Antenna(30 MHz - 120 MHz), Dipole Antenna(120 MHz - 1000 MHz), Horn Antenna(1 GHz - 12.75 GHz)
Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

NS: No signal detect.
Detector : 25 MHz to 30 MHz: Test Receiver QP (BW: 9 kHz), 30 MHz to 1 GHz: Test Receiver QP (BW: 120 kHz)
Above 1 GHz: Spectrum Analyzer RMS Average (RBW: 1 MHz/ VBW: 3 MHz)
*Emissions were investigated up to the 10th harmonic of the fundamental.
UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8999
Facsimile 1 +81 596 24 8124
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Frequency Tolerance
Test place Ise EMC Lab. No.5 Measurement Room
Report No. 120717683H
Date August 7, 2019 August 9, 2019
Temperature/ Humidity 23 deg. C/ 61 % RH 22 deg. C/57 % RH
Engineer Koji Yamamoto Koji Yamamoto
Mode Tx 539.000 MHz, No modulation
Varying Temperature
Test condition Tested Measured | Frequency Result Limit
Temp. Voltage timing frequency error
[deg. C] V] [MHz] [MHz] [%] [ppm] [/~ %]
50 3.00 Power on 539.000169 0.000169 0.00003 0.3 0.005
+ 2 min. 539.000177 0.000177 0.00003 0.3 0.005
+ 5 min. 539.000125 0.000125 0.00002 0.2 0.005
+ 10 min. 539.000186 0.000186 0.00003 0.3 0.005
40 3.00 Power on 539.000121 0.000121 0.00002 0.2 0.005
+ 2 min. 539.000135 0.000135 0.00003 0.3 0.005
+ 5 min. 539.000143 0.000143 0.00003 0.3 0.005
+ 10 min. 539.000141 0.000141 0.00003 0.3 0.005
30 3.00 Power on 539.000099 0.000099 0.00002 0.2 0.005
+ 2 min. 539.000104 0.000104 0.00002 0.2 0.005
+ 5 min. 539.000072 0.000072 0.00001 0.1 0.005
+ 10 min. 539.000081 0.000081 0.00002 0.2 0.005
20 3.00 Power on 538.999921 -0.000079 -0.00001 -0.1 0.005
+ 2 min. 538.999882( -0.000118 -0.00002 -0.2 0.005
+ 5 min. 538.999863 -0.000137 -0.00003 -0.3 0.005
+ 10 min. 538.999852( -0.000148 -0.00003 -0.3 0.005
10 3.00 Power on 539.000241 0.000241 0.00004 0.4 0.005
+ 2 min. 539.000243 0.000243 0.00005 0.5 0.005
+ 5 min. 539.000245 0.000245 0.00005 0.5 0.005
+ 10 min. 539.000245 0.000245 0.00005 0.5 0.005
0 3.00 Power on 539.000286 0.000286 0.00005 0.5 0.005
+ 2 min. 539.000301 0.000301 0.00006 0.6 0.005
+ 5 min. 539.000249 0.000249 0.00005 0.5 0.005
+ 10 min. 539.000292 0.000292 0.00005 0.5 0.005
-10 3.00 Power on 539.000256 0.000256 0.00005 0.5 0.005
+ 2 min. 539.000251 0.000251 0.00005 0.5 0.005
+ 5 min. 539.000253 0.000253 0.00005 0.5 0.005
+ 10 min. 539.000257 0.000257 0.00005 0.5 0.005
-20 3.00 Power on 539.000096 0.000096 0.00002 0.2 0.005
+ 2 min. 539.000065 0.000065 0.00001 0.1 0.005
+ 5 min. 539.000057 0.000057 0.00001 0.1 0.005
+ 10 min. 539.000063 0.000063 0.00001 0.1 0.005
-30 3.00 Power on 538.999959  -0.000041 -0.00001 -0.1 0.005
+ 2 min. 538.999968(  -0.000032 -0.00001 -0.1 0.005
+ 5 min. 538.999921 -0.000079 -0.00001 -0.1 0.005
+ 10 min. 538.999925 -0.000075 -0.00001 -0.1 0.005

Calculation formula:

Frequency error = Measured frequency - Tested frequency
Result [%] = Frequency error / Tested frequency * 100

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone 1 +81 596 24 8999
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Frequency Tolerance
Test place Ise EMC Lab. No.5 Measurement Room
Report No. 120717683H
Date August 7, 2019
Temperature/ Humidity 23 deg. C/ 61 % RH
Engineer Koji Yamamoto
Mode Tx 539.000 MHz, No modulation
Varying Supply Voltage
Test condition Tested Measured | Frequency Result Limit
Temp. Voltage timing frequency error
[deg. C] V] [MHz] [MHz] [*%] [ppm] [*- %]
20 3.00 Poweron | 538.999921| -0.000079 -0.00001 -0.1 0.005
+ 2 min. 538.999882| -0.000118 -0.00002 -0.2 0.005
+ 5 min. 538.999863|  -0.000137 -0.00003 -0.3 0.005
+ 10 min. 538.999852|  -0.000148 -0.00003 -0.3 0.005
20 2.55 Power on 538.999936| -0.000064 -0.00001 -0.1 0.005
3.0V -15 %) + 2 min. 538.999895|  -0.000105 -0.00002 -0.2 0.005
+ 5 min. 538.999878|  -0.000122 -0.00002 -0.2 0.005
+ 10 min. 538.999869|  -0.000131 -0.00002 -0.2 0.005
20 3.45 Power on 538.999919| -0.000081 -0.00002 -0.2 0.005
3.0V +15 %) + 2 min. 538.999874|  -0.000126 -0.00002 -0.2 0.005
+ 5 min. 538.999856|  -0.000144 -0.00003 -0.3 0.005
+ 10 min. 538.999838|  -0.000162 -0.00003 -0.3 0.005
20 2.17 Power on 538.999923|  -0.000077 -0.00001 -0.1 0.005
(Battery end point ) + 2 min. 538.999886| -0.000114 -0.00002 -0.2 0.005
+ 5 min. 538.999859]  -0.000141 -0.00003 -0.3 0.005
+ 10 min. 538.999843|  -0.000157 -0.00003 -0.3 0.005
Calculation formula: Frequency error = Measured frequency - Tested frequency
Result [%] = Frequency error / Tested frequency * 100
Varying Supply Voltage (USB)
Test condition Tested Measured | Frequency Result Limit
Temp. Voltage timing frequency error
[deg. C] V] [MHz] [MHz] [%] [ppm] [+/- %]
20 5.00 Poweron | 538.999929] -0.000071 -0.00001 -0.1 0.005
+ 2 min. 538.999897]  -0.000103 -0.00002 -0.2 0.005
+ 5 min. 538.999891|  -0.000109 -0.00002 -0.2 0.005
+ 10 min. 538.999872  -0.000128 -0.00002 -0.2 0.005
20 4.25 Poweron | 538.999938| -0.000062 -0.00001 -0.1 0.005
5.0V -15%) + 2 min. 538.999906]  -0.000094 -0.00002 -0.2 0.005
+ 5 min. 538.999885  -0.000115 -0.00002 -0.2 0.005
+ 10 min. 538.999869]  -0.000131 -0.00002 -0.2 0.005
20 5.75 Poweron | 538.999935| -0.000065 -0.00001 -0.1 0.005
5.0V +15%) + 2 min. 538.999892|  -0.000108 -0.00002 -0.2 0.005
+ 5 min. 538.999880[  -0.000120 -0.00002 -0.2 0.005
+ 10 min. 538.999865  -0.000135 -0.00003 -0.3 0.005

Calculation formula:

Frequency error = Measured frequency - Tested frequency

Result [%] = Frequency error / Tested frequency * 100

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Frequency Tolerance
Test place Ise EMC Lab. No.5 Measurement Room
Report No. 120717683H
Date August 7, 2019 August 9, 2019
Temperature/ Humidity 23 deg. C/ 61 % RH 22 deg. C/57 % RH
Engineer Koji Yamamoto Koji Yamamoto
Mode Tx 615.000 MHz, No modulation
Varying Temperature
Test condition Tested Measured | Frequency Result Limit
Temp. Voltage timing frequency error
[deg. C] V] [MHz] [MHz] [%] [ppm] [/~ %]
50 3.00 Power on 615.000189 0.000189 0.00003 0.3 0.005
+ 2 min. 615.000178 0.000178 0.00003 0.3 0.005
+ 5 min. 615.000175 0.000175 0.00003 0.3 0.005
+ 10 min. 615.000201 0.000201 0.00003 0.3 0.005
40 3.00 Power on 615.000106 0.000106 0.00002 0.2 0.005
+ 2 min. 615.000122 0.000122 0.00002 0.2 0.005
+ 5 min. 615.000108 0.000108 0.00002 0.2 0.005
+ 10 min. 615.000113 0.000113 0.00002 0.2 0.005
30 3.00 Power on 615.000071 0.000071 0.00001 0.1 0.005
+ 2 min. 615.000059 0.000059 0.00001 0.1 0.005
+ 5 min. 615.000082 0.000082 0.00001 0.1 0.005
+ 10 min. 615.000083 0.000083 0.00001 0.1 0.005
20 3.00 Power on 615.000076 0.000076 0.00001 0.1 0.005
+ 2 min. 615.000031 0.000031 0.00001 0.1 0.005
+ 5 min. 615.000019 0.000019 0.00000 0.0 0.005
+ 10 min. 614.999972(  -0.000028 0.00000 0.0 0.005
10 3.00 Power on 615.000093 0.000093 0.00002 0.2 0.005
+ 2 min. 615.000106 0.000106 0.00002 0.2 0.005
+ 5 min. 615.000034 0.000034 0.00001 0.1 0.005
+ 10 min. 614.999911{  -0.000089 -0.00001 -0.1 0.005
0 3.00 Power on 615.000063 0.000063 0.00001 0.1 0.005
+ 2 min. 615.000077 0.000077 0.00001 0.1 0.005
+ 5 min. 615.000026 0.000026 0.00000 0.0 0.005
+ 10 min. 615.000028 0.000028 0.00000 0.0 0.005
-10 3.00 Power on 615.000115 0.000115 0.00002 0.2 0.005
+ 2 min. 615.000029 0.000029 0.00000 0.0 0.005
+ 5 min. 615.000018 0.000018 0.00000 0.0 0.005
+ 10 min. 614.999952(  -0.000048 -0.00001 -0.1 0.005
-20 3.00 Power on 614.999911|  -0.000089 -0.00001 -0.1 0.005
+ 2 min. 614.999893  -0.000107 -0.00002 -0.2 0.005
+ 5 min. 614.999902  -0.000098 -0.00002 -0.2 0.005
+ 10 min. 614.999898(  -0.000102 -0.00002 -0.2 0.005
-30 3.00 Power on 614.999832 -0.000168 -0.00003 -0.3 0.005
+ 2 min. 614.999875[  -0.000125 -0.00002 -0.2 0.005
+ 5 min. 614.999911  -0.000089 -0.00001 -0.1 0.005
+ 10 min. 614.999896(  -0.000104 -0.00002 -0.2 0.005

Calculation formula:

Frequency error = Measured frequency - Tested frequency
Result [%] = Frequency error / Tested frequency * 100

UL Japan, Inc.
Ise EMC Lab.
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Frequency Tolerance
Test place Ise EMC Lab. No.5 Measurement Room
Report No. 120717683H
Date August 7, 2019
Temperature/ Humidity 23 deg. C/ 61 % RH
Engineer Koji Yamamoto
Mode Tx 615.000 MHz, No modulation
Varying Supply Voltage
Test condition Tested Measured | Frequency Result Limit
Temp. Voltage timing frequency error
[deg. C] [V] [MHz] [MHz] [*%] [ppm] [*- %]
20 3.00 Poweron | 615.000076]  0.000076 0.00001 0.1 0.005
+ 2 min. 615.000031 0.000031 0.00001 0.1 0.005
+ 5 min. 615.000019]  0.000019 0.00000 0.0 0.005
+ 10 min. 614.999972|  -0.000028 0.00000 0.0, 0.005
20 2.55 Power on 615.000049 0.000049 0.00001 0.1 0.005
3.0V -15%) + 2 min. 615.000027|  0.000027 0.00000 0.0 0.005
+ 5 min. 614.999983|  -0.000017 0.00000 0.0 0.005
+ 10 min. 614.999966|  -0.000034 -0.00001 -0.1 0.005
20 3.45 Power on 615.000059 0.000059 0.00001 0.1 0.005
3.0V +15 %) + 2 min. 615.000035|  0.000035 0.00001 0.1 0.005
+ 5 min. 615.000011 0.000011 0.00000 0.0 0.005
+ 10 min. 614.999969|  -0.000031 -0.00001 -0.1 0.005
20 2.17 Power on 615.000048 0.000048 0.00001 0.1 0.005
( Battery end point ) + 2 min. 615.000027|  0.000027 0.00000 0.0 0.005
+ 5 min. 614.999989|  -0.000011 0.00000 0.0 0.005
+ 10 min. 614.999959]  -0.000041 -0.00001 -0.1 0.005
Calculation formula: Frequency error = Measured frequency - Tested frequency
Result [%] = Frequency error / Tested frequency * 100
Varying Supply Voltage (USB)
Test condition Tested Measured | Frequency Result Limit
Temp. Voltage timing frequency error
[deg. C] V] [MHz] [MHz] [*%] [ppm] [+/- %]
20 5.00 Power on 615.000049|  0.000049 0.00001 0.1 0.005
+ 2 min. 615.000043|  0.000043 0.00001 0.1 0.005
+ 5 min. 615.000018|  0.000018 0.00000 0.0 0.005
+ 10 min. 615.000016]  0.000016 0.00000 0.0, 0.005
20 4.25 Power on 615.000051 0.000051 0.00001 0.1 0.005
(5.0 V -15 %) + 2 min. 615.000041 0.000041 0.00001 0.1 0.005
+ 5 min. 615.000035]  0.000035 0.00001 0.1 0.005
+ 10 min. 615.000037|  0.000037 0.00001 0.1 0.005
20 5.75 Power on 615.000067|  0.000067 0.00001 0.1 0.005
(5.0 V +15 %) + 2 min. 615.000055|  0.000055 0.00001 0.1 0.005
+ 5 min. 615.000049|  0.000049 0.00001 0.1 0.005
+ 10 min. 615.000028|  0.000028 0.00000 0.0, 0.005
Calculation formula: Frequency error = Measured frequency - Tested frequency
Result [%] = Frequency error / Tested frequency * 100
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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APPENDIX 2: Test instruments
EMI Test Instruments
Test Item [LIMS ID  [Description IManufacturer Model Serial [Last (Calibration |Cal Int
Calibration [Due Date
IDate
AT 141563 Thermo-Hygrometer CUSTOM ICTH-180 1701 01/11/2019 1/31/2020 |12
AT 141805 Power Meter IANRITSU ML2495A 6K00003338 10/16/2018  [10/31/2019 |12
AT 141840 Power sensor IANRITSU MA2411B 11737 10/16/2018  [10/31/2019 |12
AT 141546 Digital HITESTER IHIOKI 3805 60100600 05/21/2019 5/31/2020 |12
AT 141441 Temperature Chamber  [ESPEC CORP. SU-241 92013843 07/02/2019  107/31/2020 12
AT 141327 Coaxial Cable UL Japan - - 02/07/2019  02/29/2020 12
AT 141498 Microwave Counter IADVANTEST R5373 120100309 06/22/2019  [06/30/2020 12
AT 141171 Attenuator(20dB) IWeinschel Corp MODEL 1 IBG0143 12/17/2018  |12/31/2019 |12
IDC-1GHz N
AT 141899 Spectrum Analyzer IAGILENT [E4448A IMY46180655  108/07/2019 8/31/2020 |12
RE/CE  [142011 AC4 Semi Anechoic|TDK Semi Anechoic IDA-10005 06/28/2018 6/30/2020 24
[Chamber(NSA) Chamber 3m
RE 142227 [Measure IKOMELON KMC-36 - - 3 -
RE/CE  [141562 [Thermo-Hygrometer CUSTOM ICTH-201 0010 01/11/2019 1/31/2020 |12
RE 141412 Microwave Cable Uunkosha MWX221 1305S002R(1m) [06/17/2019 6/30/2020 (12
1405S146(5m)
RE 141581 MicroWave System IAGILENT 83017A 650 10/04/2018  |10/31/2019 |12
[ Amplifier
RE 141508 [Horn Antenna 1-18GHz  |Schwarzbeck BBHA9120D 9120D-557 05/16/2019 5/31/2020 12
RE 141152 [EMI measurement TSJ TEPTO-DV - - - -
rogram
RE/CE  [141545 IDIGITAL HITESTER  [HIOKI 3805 51201148 01/29/2019  [01/31/2020 |12
RE 141885 Spectrum Analyzer IAGILENT [E4448A [US44300523 11/07/2018 11/30/2019 12
RE 148898 Attenuator KEYSIGHT 8491A IMY 52462282 10/03/2018  10/31/2019 |12
RE 141425 Biconical Antenna Schwarzbeck [VHA9103+ 1302 08/24/2019 8/31/2020 12
BBA9106
RE 141397 Coaxial Cable UL Japan - - 06/18/2019 6/30/2020 |12
RE 141952 Torque wrench IHuber+Suhner 74 Z-0-0-21 72536 03/12/2018  [03/31/2021  [36
RE 141267 Logperiodic Schwarzbeck IVUSLP9111B 0111B-192 08/24/2019  [08/31/2020 (12
|JAntenna(200-1000MHz)
RE 141583 Pre Amplifier SONOMA 310 260833 02/08/2019  [02/29/2020 (12
INSTRUMENT
RE 141454 Dipole Antenna Schwarzbeck JUHAP 991 10/23/2018 10/31/2019 |12
RE 141220 Coaxial Cable [UL Japan - - 07/05/2019  [07/31/2020 |12
RE 141967 Signal Generator IRohde & Schwarz ~ [SMT02 51400043 08/01/2019  [08/31/2020 |12
RE 141369 Band Pass Filter IM-City BPF0950-01 [UL0002 02/06/2019  [02/29/2020 |12
RE 141227 Microwave Cable Junkosha MMX221- 15028305 03/05/2019  [03/31/2020 |12
00500DMSDMS
RE 141942 Test Receiver IRohde & Schwarz  [ESCI 100300 08/08/2019  [08/31/2020 |12
RE 141896 Signal Generator IRohde & Schwarz  [SMR40 100137 06/04/2019  [06/30/2020 |12
CE 141357 LISN(AMN) Schwarzbeck INSLK8127 8127-729 07/05/2019  [07/31/2020 |12
CE 141217 Coaxial cable [Fujikura/Suhner/ SD-2W/SFM141/421- [-/04178 06/18/2019  [06/30/2020 (12
[TSJ 010/sucoform141-P
RE 141507 [Horn Antenna 1-18GHz  [Schwarzbeck BBHA9120D 258 05/10/2019  [05/31/2020 |12
RE 141409 Microwave Cable IHuber+Suhner SF103/11PC3.5- 54308/3 01/10/2019  [01/31/2020 |12
(1-30GHz) 31/11PC3.5-31/8.0m
CE 141248 |Attenuator UVFW Industries, Inc. [SOFP-013H2 N - 12/06/2018  [12/31/2019 |12

The expiration date of the calibration is the end of the expired month.
All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or
international standards.

As for some calibrations performed after the tested dates, those test equipment have been controlled by means
of an unbroken chains of calibrations.

Test Item:

CE: Conducted Emission test

RE: Radiated Emission test
AT: Antenna Terminal Conducted test

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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