Test report No. : 12475916H-C-R1

Page : 1 of 55
Issued date : July 9, 2019
FCCID : BBP-R02070

RADIO TEST REPORT
Test Report No. : 12475916H-C-R1

Applicant :  RICOH COMPANY, LTD.
Type of Equipment :  Digital Camera
Model No. : R02070
FCCID :  BBP-R02070
Test regulation :  FCC Part 15 Subpart C: 2019
*Bluetooth part
Test Result :  Complied (Refer to SECTION 3.2)
1. This test report shall not be reproduced in full or partial, without the written approval of UL Japan, Inc.
2. The results in this report apply only to the sample tested.
3. This sample tested is in compliance with the above regulation.
4. The test results in this report are traceable to the national or international standards.
5. This test report covers Radio technical requirements. It does not cover administrative issues
such as Manual or non-Radio test related Requirements. (if applicable)
6. The all test items in this test report are conducted by UL Japan, Inc. Ise EMC Lab.
7. This test report must not be used by the customer to claim product certification, approval, or
endorsement by NVLAP, NIST, or any agency of the Federal Government.
8. The information provided from the customer for this report is identified in SECTION 1.
9. This report is a revised version of 12475916H-C. 12475916H-C is replaced with this report.
Date of test: March 14 to June 13, 2019
Representative test /{/ )1 -
engineer: /, fuUcH
"Takafumi Nogfichi
Engineer

Consumer Technology Division

! !._:: /e /

Approved by: /1 CUAAAAA ) L s
Satofumi Matsuyaim
Engineer

Consumer Technology Division

“‘"'”i’ ’:; This laboratory is accredited by the NVLAP LAB CODE
200572-0, U.S.A. The tests reported herein have been
performed in accordance with its terms of accreditation.
*As for the range of Accreditation in NVLAP, you may
refer to the WEB address,
http://japan.ul.com/resources/emc_accredited/

.\\\\“

\‘\\\\
"fmr

TESTING

Ul \\\
NVLAP LAB CODE 20057 i

N 2@

|:| The testing in which "Non-accreditation” is displayed is outside the accreditation scopes in UL Japan.
|X| There is no testing item of "Non-accreditation".

UL Japan, Inc.

Ise EMC Lab.

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

Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124 Report Cover Page - 13-EM-F0429 Issue # 15.0



Test report No. : 12475916H-C-R1

Page : 2 of 55
Issued date :July 9, 2019
FCCID : BBP-R02070

REVISION HISTORY

Original Test Report No.: 12475916H-C

Revision Test report No. Date Page revised Contents
- (Original) 12475916H-C March 29, 2019 | - -
1 12475916H-C-R1 July 9, 2019 P.1,6 Update to FCC Part 15
1 12475916H-C-R1 July 9,2019 P.1 Change of NVLAP logo to NVLAP
combined ILAC MRK mark
1 12475916H-C-R1 July 9,2019 P.6 Addition of explanatory note for FCC Part
15 Subpart B.
1 12475916H-C-R1 July 9, 2019 P.30 Correction of test data : 2DHS and 3DHS5
1 12475916H-C-R1 July 9, 2019 P.37, 40 Correction of Duty Factor
UL Japan, Inc.
Ise EMC Lab.

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

Facsimile

1 +81 596 24 8124




Test report No. : 12475916H-C-R1

Page : 3 of 55
Issued date : July 9, 2019
FCC ID : BBP-R02070
CONTENTS PAGE
SECTION 1: Customer infOrmation........c.eeceeeecvcercscenissenissencsseesssncsssnsssasecsssesssssssssssessssssssssssssssssssssse 4
SECTION 2: Equipment under test (E.U.T.).ccccoeceercercssercssnnissnrcscnsesssssssasesnssse e
SECTION 3: Test specification, procedures & results..........cceecereecuercrsercssneecsnneens 6
SECTION 4: Operation of E.U.T. during testing.......cc.cceeeeruersuerssnessuecsaecsacs 10
SECTION 5:  Conducted EMISSiON......cccieveieruiisiissiisinseniensencssisssisssisssesssessssssssisssesssssssssssssssssssssssees 12
SECTION 6: Radiated Spurious EMiSsion ........cccccecvercnvnressnnissnrcscnnesssrossnsesssesne .13
SECTION 7: Antenna Terminal Conducted Tests.........cceeeerevcuererercsseencnnnee 15
APPENDIX 1:  TeSt data c..cccueeeiiieseriuiisicseisinsenssnssisssnssissesssssssssssssissssssssssssssssssssesssssssssssssssssssssns 16
CondUCLEd EMISSION ....c.uiiiiieieieiti ettt ettt sttt s et et et e et etesbe et e steeneesneeneenes 16
20dB Bandwidth, 99%Occupied Bandwidth and Carrier Frequency Separation...............ccceeveenee. 20
Number of HOPPIng FIeqUENCY ......cccuiiiiiiiiiiieieee ettt ettt e es 24
DIWELL EIME ...ttt e bt s a e ettt et e e bt e s bt e saee et e eabe e bt e sateeneeenteeneean 26
Maximum Peak OULPUL POWET .......ccvviviiiiieiiiiiteit ettt e e esaeebe et saessnesnseenseenseas 29
AVEIage OULPUL POWET ..coiuiiiiiiiiiiii ittt ettt et et e et e st e e sbeeesabeeenas 30
Radiated SPUrious EMISSION.......ccuiiiciiiiiiieeiieeiieecieeeiteerte et eeiteesbeesteeetaeessreeessseesssesessseessseeanns 32
Conducted SPUrioUs EMISSION.......cccerieriiiiiirieiiesieeseesieestesveereebeebeeseeesesessseasseessaesseesssesssessneans 43
Conducted Emission Band Edge cOmMPlIance...........cevveviirieeiieiiieieeiiereesee e sene e ens 49
APPENDIX 2: Test instruments ceeestissnisssieatesatesatesassssasnae . 51
APPENDIX 3: Photographs of test SEtUP .....cccceeverercneissercssarcscarissnressasssssnsesenses .53
CondUCTEd EIMISSION ....eueeiiiiieiiitieitetiet ettt ettt st ettt et b e et esteemeenbeseeenee 53
Radiated SpUurious EMISSION........cc.eeriiiiiiiiiiieie ettt ettt ettt ettt beesbeesseeenseeneeas 54
WOTSE CASE POSILION ...ttt ettt ettt et e bt e st et e e bt e bt e bt e sateeneeemteeneean 55

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124



Test report No. : 12475916H-C-R1

Page : 4 of 55
Issued date :July 9, 2019
FCC ID : BBP-R02070

SECTION 1: Customer information

Company Name : RICOH COMPANY, LTD.

Address : 2-7-1 Izumi, Ebina, Kanagawa, 243-0460 Japan

Telephone Number : +81-46-249-8146

Facsimile Number : +81-3-6673-4430

Contact Person : Naohito Yazaki

The information provided from the customer is as follows;

- Applicant, Type of Equipment, Model No., FCC ID on the cover and other 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 Camera
Model No. : R02070
Serial No. : Refer to Section 4, Clause 4.2
Rating : DC 3.6 V (Battery)
Receipt Date of Sample : October 2, 2018
(Information from test lab.)
Country of Mass-production : Indonesia
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
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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2.2 Product Description

Model: R02070 (referred to as the EUT in this report) is a Digital Camera.

Operating Temperature: -10 deg. C to +40 deg.

Radio Specification

C

WLAN (2.4 GHz band)
Type of radio IEEES802.11b IEEES802.11g IEEE802.11n IEEES802.11n
(20 M band) (40 M band)
Radio type Transceiver
Frequency 2412 MHz - 2462 MHz 2422 MHz - 2452 MHz
of operation
Type of modulation DSSS OFDM-CCK OFDM
(CCK, DQPSK, DBPSK) (64QAM, 16QAM, (64QAM, 16QAM, QPSK, BPSK)
QPSK, BPSK)
Channel spacing 5 MHz
Antenna type Chip Antenna
Antenna Gain +0.6 dBi
WLAN (5 GHz band)
Type of radio IEEES802.11a IEEE802.11n IEEES802.11ac IEEE802.11n IEEES802.11ac IEEES802.11ac
(20 M band) (20 M band) (40 M band) (40 M band) (80 M band)
Radio type Transceiver
Frequency 5180 MHz - 5240 MHz 5190 MHz - 5230 MHz 5210 MHz
of operation
Type of _ OFDM OFDM OFDM
modulation OFDM (64QAM, 16QAM, QPSK) (256QAM, (64QAM, (256QAM, 64QAM, 16QAM, QPSK)
64QAM, 16QAM, QPSK)
16QAM, QPSK) ’
Channel 20 MHz 40 MHz 80 MHz
spacing
Antenna type Chip Antenna
Antenna Gain +1.8 dBi
Bluetooth *1) NFC
Type of Bluetooth Ver.4.2 Type of NFC
radio radio
Radio type Transceiver Radio type Transceiver
Frequency 2402 MHz - 2480 MHz Frequency 13.56 MHz
of operation of operation
Type of FHSS (GFSK, n/4-DQPSK, Type of ASK
modulation 8-DPSK): BDR/EDR modulation
GFSK: BLE
Channel 1 MHz: BDR/EDR Channel
spacing 2 MHz: BLE spacing
Antenna type Chip Antenna Antenna type Pattern Antenna
Antenna +0.6 dBi Antenna Gain
Gain

*1) This test report applies to Bluetooth (BDR/EDR).

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124




Test report No.
Page

Issued date
FCCID

: 12475916H-C-R1

: 6 of 55

:July 9, 2019

: BBP-R02070

SECTION 3:

Test specification, procedures & results

31

Test Specification

Title

Test Specification

FCC Part 15 Subpart C

FCC Part 15 final revised on June 4, 2019 and effective July 5, 2019 except 15.258

FCC 47CFR Partl5 Radio Frequency Device Subpart C Intentional Radiators

Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928MHz,

2400-2483.5MHz, and 5725-5850MHz

* The revision on June 4, 2019, does not affect the test specification applied to the EUT.
** The customer has declared that the EUT has complies with FCC Part 15 Subpart B as SDoC.

3.2 Procedures and results
Item Test Procedure Specification Worst Margin Results Remarks
Conducted FCC: ANSI C63.10-2013 FCC: Section 15.207 QP Complied _
Emission 6. Standard test methods 5.62 dB, 0.20246 MHz, N 2)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, AV
IC: RSS-Gen 8.8 IC: RSS-Gen 8.8 13.32 dB, 0.20246 MHz, N
Carrier FCC: KDB 558074 D01 FCC: Section15.247(a)(1) See data. Complied  |Conducted
Frequency 15.247 Meas Guidance vOSIOL | __________________________ b
Separation IC: - IC: RSS-247 5.1 (b) )
20dB FCC: KDB 558074 D01 FCC: Section15.247(a)(1) Complied  |Conducted
Bandwidth ~ 115.247 Meas Guidance vOSI01 | ___________________________ b)
IC: - IC: RSS-247 5.1 (a)
Number of FCC: KDB 558074 D01 FCC: Section15.247(a)(1)(iii) Complied  [Conducted
Hopping 15.247 Meas Guidance vO5r01_f .
Frequency IC: - IC: RSS-247 5.1 (d) )
Dwell time FCC: KDB 558074 D01 FCC: Section15.247(a)(1)(iii) Complied  [Conducted
15.247 Meas Guidance vO5rO1 | d
IC: - IC: RSS-247 5.1 (d) )
Maximum Peak |FCC: KDB 558074 D01 FCC: Section15.247(a)(b)(1) Complied Conducted
Output Power  (15.247 Meas Guidance vO5r01
IC: RSS-Gen 6.12 IC: RSS-247 5.4 (b) ©)
Spurious FCC: KDB 558074 D01 FCC: Section15.247(d) 3.4 dB Complied# |Conducted/
Emission & 15.247 Meas Guidance v05r01 370.882 MHz, QP, Hori. .
BandEdge  [IC:RSS-Gen6.13 | iCiRSS24755 T D/ |Radiated
Compliance RSS-Gen 8.9 (above 30 MHz)
RSS-Gen 8.10 *1)

a) Refer to APPENDIX 1 (data of Conducted Emission)
b) Refer to APPENDIX 1 (data of 20dB Bandwidth, 99%Occupied Bandwidth and Carrier Frequency Separation)
c¢) Refer to APPENDIX 1 (data of Number of Hopping Frequency)
d) Refer to APPENDIX 1 (data of Dwell time)

e) Refer to APPENDIX 1 (data of Maximum Peak Output Power)
f) Refer to APPENDIX 1 (data of Conducted Spurious Emission)
g) Refer to APPENDIX 1 (data of Radiated Spurious Emission)

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.
*1) Radiated test was selected over 30 MHz based on section 15.247(d).

Symbols:
Complied The data of this test item has enough margin, more than the measurement uncertainty.
Complied# The data of this test item meets the limits unless the measurement uncertainty is taken into consideration.

* In case any questions arise about test procedure, ANSI C63.10: 2013 is also referred.

UL Japan, Inc.

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

Facsimile

1 +81 596 24 8124
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FCC Part 15.31 (e)

This EUT provides stable voltage constantly to RF Module through the regulator 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.

33 Addition to standard

Item Test Procedure Specification Worst margin Results Remarks
99% Occupied |RSS-Gen 6.7 IC: - N/A - Conducted
Bandwidth a)

Note: UL Japan, Inc. ‘s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.
a) Refer to APPENDIX 1 (data of 20dB Bandwidth, 99%Occupied Bandwidth and Carrier Frequency Separation)
Symbols:
Complied The data of this test item has enough margin, more than the measurement uncertainty.
Complied# The data of this test item meets the limits unless the measurement uncertainty is taken into consideration.

Other than above, 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 : +81 596 24 8999

Facsimile :+81 596 24 8124
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34

EMI

Uncertainty

There is no applicable rule of uncertainty in this applied standard. Therefore, the following 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.

Antenna Terminal test

Test Item Uncertainty (+/-)
20 dB Bandwidth / 99 % Occupied Bandwidth 0.96 %
M aximum Peak Output Power / Average Output Power 1.3dB
Carrier Frequency Separation 0.42 %
Dwell time / Burst rate 0.10 %
Conducted Spurious Emission 2.7dB
Conducted emission
using Item Frequency range Uncertainty (+/-)
AMN (LISN) 0.009 MHz to 0.15 MHz 3.8dB
0.15MHz to 30 MHz 3.4dB
Radiated emission
Measurement
F i +/-
distance requency range Uncertainty (+/-)
3m 9kHz to 30 MHz 33dB
10 m 3.2dB
3m 30 MHz to 200 MHz (Horizontal) 4.8 dB
(Vertical) 5.0dB
200 MHz to 1000 MHz (Horizontal) 5.2dB
(Vertical) 6.3 dB
10 m 30 MHz to 200 MHz (Horizontal) 4.8 dB
(Vertical) 4.9dB
200 MHz to 1000 MHz (Horizontal) 5.0dB
(Vertical) 5.0dB
3m 1 GHz to 6 GHz 5.0dB
6 GHz to 18 GHz 5.3dB
1 m 10 GHz to 26.5 GHz 5.8dB
26.5 GHz to 40 GHz 5.8dB
10 m 1 GHz to 18 GHz 5.2dB
UL Japan, Inc.
Ise EMC Lab.

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

Facsimile

1 +81 596 24 8124
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Test Location

UL Japan, Inc. Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAP AN
Telephone: +81 596 24 8999, Facsimile: +81 596 24 8124

NVLAP Lab. code: 200572-0 / FCC Test Firm Registration Number: 199967

room

. . . . Maximum

Test site IC Registration Wlflth x Depth x Size .of reference gr(?und plane (m) Other rooms measuremen

Number Height (m) / horizontal conducting plane .

t distance

No.1 semi-anechoic |,473¢ | 192x11.2x7.7 [7.0x6.0 No.I Power 10m
chamber source room
No.2 semi-anechoic |5q;5c 7.5x5.8x5.2 4.0 x 4.0 - 3m
chamber
No.3 semi-anechoic 2973C-3 12.0 x8.5x5.9 6.8 x 5.75 No.3 Preparation 3m
chamber room
No.3 shielded room |- 40x6.0x2.7 N/A - -
No.4 semi-anechoic 2973C-4 12.0 x8.5x 5.9 6.8 x 5.75 No.4 Preparation 3m
chamber room
No.4 shielded room |- 4.0x6.0x2.7 N/A - -
No.5 semi-anechoic |_ 6.0 x 6.0 x3.9 6.0 x 6.0 - -
chamber
No.6 shielded room |- 4.0x4.5%x2.7 4.0x4.5 - -
No.6 measurement |_ 475x54x3.0  |4.75x4.15 ; -
room
No.7 shielded room |- 47x7.5%x2.7 4.7x17.5 - -
No.8 measurement 31x5.0x2.7 N/A ) )
room
No.9 measurement 8.8x4.6x28  |24x2.4 - -
room
No.11 measurement ) 6.2 x4.7 x3.0 48 x4.6 ) )

* Size of vertical conducting plane (for Conducted Emission test) : 2.0 m 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.

Test data, Test instruments, and Test set up

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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SECTION 4: Operation of E.U.T. during testing
4.1 Operating Mode(s)
Bluetooth (BT):  Transmitting (Tx), Payload: PRBS9
Details of Operating Mode(s)
Test Item Mode Tested frequency
Conducted Emission, Tx (Hopping Off) DHS, 3DHS5 2402 MHz
Spurious Emission 2441 MHz
(Conducted/Radiated) 2480 MHz
Carrier Frequency Separation Tx (Hopping On) DH5, 3DHS 2402 MHz
2441 MHz
2480 MHz
20dB Bandwidth Tx (Hopping Off) DHS, 3DHS5 2402 MHz
2441 MHz
2480 MHz
Number of Hopping Frequency Tx (Hopping On) DHS, 3DHS5 -
Dwell time Tx (Hopping On), -
-DH1, DH3, DH5
-3DH1, 3DH3, 3DHS5
Maximum Peak Output Power Tx (Hopping Off) DHS, 2DHS, 3DHS 2402 MHz
2441 MHz
2480 MHz
Band Edge Compliance Tx DHS5, 3DH5 2402 MHz
(Conducted) -Hopping On 2480 MHz
-Hopping Off
99% Occupied Bandwidth Tx DHS5, 3DH5 2402 MHz
-Hopping On 2441 MHz
-Hopping Off 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
test items based on Bluetooth Core specification.

*EUT has the power settings by the software as follows;
Power settings: BDR : 8 dBm

EDR : 2 dBm
Software: Certification FW 001

*This setting of software is the worst case.
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.

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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4.2 Configuration and peripherals
Conducted Emission and Radiated Emission test
1
C 2
L=

M : Standard Ferrite Core

*1) Conducted emission was performed on this port.

Antenna Terminal Conducted test

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

AC 120 V/ 60 Hz *1)

AC 100V /60 Hz

Description of EUT and Support equipment
No. | Item Model number Serial number Manufacturer Remark
A Digital Camera R02070 1004 used for CE* and RE* | RICOH COMPANY, | EUT
1009 used for AT* LTD.
B LI-ION Battery DB-110 20170328WAB RICOH COMPANY, | -
Pack LTD.
C Monitor M237WS-PM 107K C8020445 LG -
D Laptop PC CF-NSHWCDPS 9LKSA04258 Panasonic -
E AC Adapter CF-AA6372B 6372BM409X14190B Panasonic -
List of cables used
No. Name Length (m) Remark
Cable Connector
1 HDMI Cable 1.0 Shielded Shielded -
2 AC Cable 2.0 Unshielded Unshielded -
3 USB Cable 1.0 Shielded Shielded *1)
4 DC cable 1.0 Unshielded Unshielded -
5 AC cable 1.0 Unshielded Unshielded -

*1) This Cable was accessory of the EUT. This is only used to the EUT.

* CE: Conducted Emission
* RE: Radiated Emission
* AT: Antenna Terminal Conducted test

UL Japan, Inc.

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

Facsimile

1 +81 596 24 8124
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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.

/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

EUT
= .
Attenuator
Test
receiver ] LISN
Ground plane
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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SECTION 6: Radiated Spurious Emission

Test Procedure

[For below 1 GHz]
EUT was placed on a urethane platform of nominal size, 0.5 m by 1.0 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.

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

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 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 MHz to 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 (IC) and outside the
restricted band of FCC15.205 / Table 6 of RSS-Gen 8.10 (IC).

Frequency Below 1 GHz Above 1 GHz 20 dBc
Instrument used Test Receiver Spectrum Analyzer Spectrum Analyzer
Detector QP PK AV *1) PK
IF Bandwidth BW 120 kHz RBW: 1 MHz RBW: 1 MHz RBW: 100 kHz
VBW: 3 MHz VBW: 3 MHz VBW: 300 kHz
Detector:
Power Averaging (RMS)
Trace: 100 traces
Duty factor was added to
the results.

*1) Average Power Measurement was performed based on KDB 558074 D01 15.247 Meas Guidance v05r01.

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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Figure 2: Test Setup

Below 1 GHz
Measuring Antenna
EUT (Loop / Biconical / Logperiodic)
Q __— Auenuator
- .
Im
x : Center of turn table
1 GHz - 10 GHz
""" . Measuring Antenna
EUT ‘\ (Horn)
1 Spectrum
Analyzer
Test Volume ‘ 3m . Attenuator or Filter

1 : Radius of an outer periphery of EUT

*: Center of turn table

10 GHz - 26.5 GHz

Measuring Antenna

(Horn)

EUT

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

Test Distance: 3 m

Distance Factor: 20 x log (4.0 m /3.0 m) =2.5 dB
* Test Distance: (3 + Test Volume /2) -r=4.0 m

Test Volume : 2.0 m
(Test Volume has been calibrated based on CISPR 16-1-4.)
r=00m

* The test was performed with r = 0.0 m since EUT is small
and it was the rather conservative condition.

Distance Factor: 20 x log (1.0 m /3.0 m) =-9.5dB
*Test Distance: 1 m

noise, and the test was made at the position that has the maximum noise.

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

Measurement range :30 MHz - 26.5 GHz

Test data : APPENDIX
Test result : Pass

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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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 Bandwidth 3 MHz 30 kHz 100 kHz Auto Peak Max Hold Spectrum Analyzer
99% Occupied Enough width to display | 1to5 % Three Auto Peak Max Hold Spectrum Analyzer
Bandwidth emission skirts of OBW | times *1)

of RBW
Maximum Peak - - - Auto Peak - Power Meter
Output Power Average (Sensor: 50MHz BW)
*2)
Carrier Frequency 3 MHz 30 kHz 100 kHz Auto Peak Max Hold Spectrum Analyzer
Separation
Number of Hopping | 30 MHz 200 kHz | 620 kHz Auto Peak Max Hold Spectrum Analyzer
Frequency
Dwell Time Zero Span 100 kHz, | 300 kHz, As necessary Peak Clear Spectrum Analyzer
1 MHz 3 MHz capture Write
the entire dwell time
per hopping channel
Conducted Spurious | 9 kHz to 150 kHz 200 Hz 620 Hz Auto Peak Max Hold Spectrum Analyzer
Emission *3) 150 kHz to 30 MHz 9.1 kHz 27 kHz
30 MHz to 25 GHz 100 kHz 300 kHz

Conducted Spurious | 10 MHz 100 kHz | 300 kHz Auto Peak Max Hold Spectrum Analyzer
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) Reference data

*3) 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 not detected as shown in the chart.

(9 kHz -150 kHz: RBW =200 Hz, 150 kHz - 30 MHz: RBW = 9.1 kHz)

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 : +81 596
Facsimile :+81 596

24 8999
24 8124
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APPENDIX 1: Test data

Report No.
Test place
Date
Temperature / Humidity
Engineer
Mode

Limit :  FCC_Part 15 Subpart C(15.207)

Conducted Emission

12475916H
Ise EMC Lab. No.3 Semi Anechoic Chamber

March 16, 2019

23 deg. C/34 % RH
Hiroyuki Furutaka
Tx, Hopping Off, DHS 2402MHz

%0 —— Limit1(QP)
Limit2(AV)
80 N (PK)
X N (@AY
70 L (PK)
h (0] L (QP/AV.
B et DX LQpAY)
s A i\\ -
F |~
S s W
2 ) 0 I PR A
3
g 40 . 6% .@\ s
30 f } i i
)N\\ % w | % 7 M ,\‘
20
10
0
M 3M MM 1M M 3M sM 7M  10M 20M
15M Frequency [Hz] 30M
Readin Results Limit Margin
o I IR 3A\/> N | 0SS o T G | om [ 4w | @ - AVy | Phase | Comment
[MHz) [dBuV] | [dBuv] [dB) [dB] [dBuV] [ [dBuV]| [dBuV]| [dBuV]| [dB] [dB)
1 0.15000 37.30 17.40] 0.06] 13.11 5047 3057 66.00] 656.00] 1553] 2543 N
2 0.20246 44.70] 27.00 0.06 13.12 57.88| 40.18] 63.50, 53.50 5.62 13.32 N
3] 0.27006 3320 16.20] 0.05] 13.13] 46.38] 29.38| 61.10[ 5110 1472 21.72 N
4 0.32400 27.80 10.60 0.05 13.14|  40.99 23.79 59.60|  49.60] 18.61 26.81 N
5] 0.38664 21.30 5.20 0.05] 13.16] 3451 1841 58101 4810 2359 29.69 N
6| 27.00725 11.90] 6.20 049] 1450] 2689] 21.19| 60.00[ 50.00f 33.11 28.81 N
7 0.15000 37.70 18.20 0.06 13.11 66.00] 56.00 16.13 24.63 L
8 0.20470] 41.20 24.70 0.06] 1312 6340  53.40 9.02 15.62 L
9 0.27354 32.80 16.50 0.05 13.13 61.00] 51.00 16.02 21.32 L
10 0.33290] 27.30 11.90] 0.05] 1315 59.401 49.40| 1890 24.30 L
" 0.40000 21.50 6.90 0.06] 1316 57901 4790 23.18] 27.78 L
12 27.00000] 11.80 6.20] 0.49 14.50] 60.00] 50.00] 3321 28.81 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
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Emission

Report No. 12475916H
Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Date March 16, 2019
Temperature / Humidity 23 deg. C/34 % RH
Engineer Hiroyuki Furutaka
Mode Tx, Hopping Off, DHS
2402 MHz

RFL Voltage [dBuV]
7

20m

o
15M [ peak DATA ) Frequency [Hz]

2441 MHz

RFI Voltage [080V]

M m
1M [ pEak DATA | Frequency [Hz]

2480 MHz

RF Voltage [dBuv]

i, M

M M
15M{ peac DATA ] Freauency [He]

Y scale [dBuV] Chart

UL Japan, Inc.

Ise EMC Lab.

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

12475916H
Ise EMC Lab. No.3 Semi Anechoic Chamber
March 16, 2019

23 deg. C/34 % RH
Hiroyuki Furutaka
Tx, Hopping Off, 3DH5 2402MHz

% —— Limit1(QP)
— Limi2(AV)
80 — N(PK)
QX N@P/AY)
70 L (PK)
QX L@/a)
>
a
b
Pl I P
)
S
>
g
10
0
2M 3M 5M MM oM 3M M 7M  10M 20M
.15M 30M
Frequency [Hz]
Reading Results Limit Margin
o " T [aw | ™ T [ aw | o [ v [ o [ @ | Prose | Commen
[MHz] [dBuV] | [dBuV] [dB] [dB] | [dBuV] [ [dBuVl| [dBuVI| [dBuVI[ [dB] [dB]
1 0.15000 37.00 18.10 0.06 13.15| 50.21 31.31 66.00] 56.00 16.79 24.69 N
2 0.19698] 42.00 24.30 0.06] 13.15] 5521 37.51 63.70|  53.70 849 1619 N
3 027000 33.50] 16.50 005 13.16] 4671 29.7 61.10[  561.10[ 1439 21.39 N
4 0.33400 26.90] 11.00 0.05 13.17 40.12 24.22 59.40|  49.40] 19.28 25.18 N
5 040500 19.40 5.50 006 13.18] 32.64| 1874 57.80] 47.80| 2516 29.06 N
6 7.89588| 12.70 3.70 0.21 1364 2645 1745 60.00] 60.00] 3355 32565 N
7| 0.15000] 37.50 18.50] 0.06] 1315 0 31.71 66.00[ 5600 15629| 24.29 L
8 0.2004 6] 41.80 25.00] 006 1315 3 63.60]  53.60 859 1539 L
9 027000 33.40] 17.10 005 1316 61.10[  561.10[ 1449|2079 L
10 0.33500 26.70 11.60] 0.05] 1317 59.30] 49.30| 19.38] 2448 L
Al 0.40500 19.70] 6.30 006 1318 5780 47.80| 24.86| 2826 L
12| 7.82785 13.40 5.90] 0.21 13.53 60.00] 50.00] 3286 30.36 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
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Emission

Report No. 12475916H
Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Date March 16, 2019
Temperature / Humidity 23 deg. C/34 % RH
Engineer Hiroyuki Furutaka
Mode Tx, Hopping Off, 3DH5
2402 MHz
=
AT U T ‘
il MM' M lmW /
o LRt ity Y T
2441 MHz
= e

RF Voltage [dBuv]

A x
TP P

an an s m ] 2 n s ™ Tow 2om
15M [ peax DATA ] Frequency [Hz] om
2480 MHz
Rl
o
—t
I
|
I \
I |
s ol !
< Il mn - 1 |
£
1 T
! L)
V M )
W
PAGAA A Whnetip b Aughuot il
VRN Y
an an sn m ] 20 m s " Tom 2o
15M ([ peax DATA ] Frequency [Hz] 3om
Y scale [dBuV] Chart — N — L

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124



Test report No. : 12475916H-C-R1

Page : 20 of 55
Issued date :July 9, 2019
FCCID : BBP-R02070

20dB Bandwidth, 99% Occupied Bandwidth and Carrier Frequency Separation

Report No. 12475916H

Test place Ise EMC Lab. No.6 Measurement Room

Date March 14, 2019

Temperature / Humidity 24 deg. C/50 % RH

Engineer Takafumi Noguchi

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

Bandwidth Separation Frequency separation
[MHz] [MHz] [kHz] [MHz] [MHz]

DH5 2402.0 1.019 908.833 1.000 >=0.679
DH5 2441.0 0.958 904.501 1.000 >=0.639
DH5 2480.0 1.014 905.614 1.000 >=0.676
DHS5 Hopping On - 78633.700 - -
3DH5 2402.0 1.315 1213.700 1.000 >=(0.877
3DHS5 2441.0 1.317 1210.100 1.000 >=(.878
3DH5 2480.0 1.326 1213.100 1.000 >=().884
3DHS Hopping On - 78695.400 - -

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

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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20dB Bandwidth and 99% Occupied Bandwidth

2402 MHz 2402 MHz
# Agilent R T ¥+ Agilent R T
Ref 187 dBpY #fitten 18 dB Ref 167 dBpl sficten 16 dB
#Peak -, #Peak
Log Log
10 1a N A
dB/ 3 g dB/ > A -
b R 7
gy — B i i
LaAv LgAv
ML 52 Ml 52
Center 2,402 D08 GHz Span 3 MHz Center 2.402 988 GHz Span 3 MHz
#Res BH 30 kHz #BH 100 kHz Sweep 3.2 ms (1281 pts) #Res BH 38 kHz #UBH 186 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandvwidth occ BN % Pur 93007 | (Occupied Bandwidth Occ BH % PHr  99.00 %
998.8331 kHz ® dB -20.00 dB 1.2137 MHz X dB -20.00 dB
Transmit Freq Error  -14.314 kHz Transmit Freq Error  -22.068 kHz
% dB Banduidth 1.919 MHz ® dB Bandwidth 1.315 MHz
2441 MHz 2441 MHz
s Agilent R T ¥+ Agilent R T
Ref 187 dBpY #fitten 18 dB Ref 167 dBpl sficten 16 dB
#Peak L #Peak
Log Log
18 18 A
d5/ T &/ N .
pol” P 7
i) \M B N =
LaAv LaAv
ML 52 ML S2
Center 2.441 BBB GHz Span 3 MHz Center 2.441 688 GHz Span 3 MHz
#Res BH 30 kHz #BH 100 kHz Sweep 3.2 ms (1281 pts) #Res BH 30 kHz #UBH 186 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.08 I Occupied Bandwidth Occ BH % Pur  99.00 7
9945008 kHz X dB -20.00 B 1.2101 Mz KB -20.00
Transmit Freq Error  -11.385 kHz Transmit Freq Error  -17.969 kHz
% dB Bandwidth 958.214 kHz ¥ dB Bandwidth 1.317 MHz
2480 MHz 2480 MHz
Agilent R T ¥ Agilent R T
Ref 167 dBpY #Atten 18 dB Ref 107 dBpl #Atten 160 dB
#Peak #Peak
Log Log
18 i 16 A
a5/ ol Rty &/ K
o™ W / 3
o o i
LaAy LgAv
ML 52 ML $2
Center 2,480 908 GHz Span 3 MHz Center 2.458 088 GHz Span 3 MHz
#Res BH 36 kHz #BH 100 kHz Sweep 3.2 ms (1281 prs) #Res BH 30 kHz #UBH 180 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BH % PHr  99.00 # Occupied Bandwidth Occ BH % Pur  99.00 %
95.6142 kHz X B -20.00 45 12131 MHz X db 2000 d5
Transmit Freq Error  -8.023 kHz Transmit Freq Error  -14.616 kHz
% dB Bandwidth 1.014 MHz % dB Bandwidth 1.326 MHz
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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20dB Bandwidth and 99% Occupied Bandwidth

DHS, Hopping On 3DHS, Hopping On
# Agilent R % Aglent R
Ref 107 dBuY #Atten 18 dB Ref 167 dBpY #Atten 10 dB
#Peak #Peak
Log Log
10 10 f
dB/ N Jf = B/ . -
W | / \
b il N
LgAv Lafy
ML 52 ML 52
Center 2.441 88 GHz Span 166 MHz Center 2.441 B8 GHz Span 108 MHz
#Res BH 1 MHz BN 3 MHz Sweep 1.04 ms (1201 prs) #Res BW 1 MHz #YBH 3 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH 7% Pur  99.00 ¥ Occupied Bandwidth Occ BH % Pur  99.00 ¥
78.6337 MHz % dB -26.00 dB 78.6954 MHz % B -26.00 dB
Transmit Freq Error  -57.663 kHz Transmit Freq Error  -46.580 kHz
% dB Bandwidth 81.245 Wiz % dB Banduidth 81.372 MHz
UL Japan, Inc.

Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Carrier Frequency Separation

2402 MHz 2402 MHz
i Agilent R T i Agilent R T
a Mkrl 1.608 8 MHz & Mkrl 1.660 6 MHz
Ref 187 dBpY #Atten 10 dB -0.62 dB Rsf %(@7 dBpY #Atten 10 dB -0.93 4B
#Peak #Peal T
Log [\/ﬁ'\_f [\/%L\,f\ _/-’\r\,j\ Log 1(;? 1
i - 2 ’ i v
4B/ / \\,,\ \,\ dB/ J.f/\,-ﬂ" s W‘\n{‘“’\/\ «I"”f\,\,\
m\/" \N\/\-’
LaAw Lafy
51 52 51 52
U3 FC 3 FC
A £
50k F>50k
Sun Swp
Conter 2.403 638 B Gz Span 3 Mz | Center 2463 668 6 Gz Span 3 MHz
sRes BH 30 kHz SUBH 108 kHz Sweep 3.2 ms (1201 prs) #Res BH 36 kHz #BH 108 kHz Sweep 3.2 ms (1261 pts)
2441 MHz 2441 MHz
Agilent R T Agilent R T
a Mkl 1.606 8 MHz a Mkrl 1.000 8 MHz
Ref 107 dBpY #Rtten 10 dB 0.92 dB Ref 167 dBpY #Htten 10 dB -0.09 4B
#Peak #Peak
Lo ey ey p, Lo . 5
dB/ /‘f \ﬂ e \\\, /f’ dB/ WN\/ \\/vf\wﬁm/\/ \,\IWM \\X'[
LaAy LaAy
s1 S 51852
U3 FC V3 FC
£0F): £(f)
[ 58k
Snp Swp
Conter 2.441 008 8 GHz Span 3 MHz | Lonter 2441 000 8 GHz span 3 HHz
#Res BH 30 kHz #UBH 108 kHz Sweep 3.2 ms (1281 pts)_ #Res BH 36 kHz #JBH 168 kHz Sweep 3.2 ms (1261 prs)
2480 MHz 2480 MHz
Agilent R T #  Agilent R T
a Mkl 1.606 8 MHz a Mkrl 1.008 B MHz
Ref 187 dBpY #Atten 10 dB -0.82 dB Ref 187 dBpV #Atten 10 dB -0.18 dB
#Peak #Peak
Lig Py petn Ay Leg : A
18 18
dB/ \V\ I \\4 /fv M dB/ A \/‘J\\JW%{J«\/\
LaAw LoAv
s1 S 51 82
Y3 FC Y3 FC
£0F) £(F)
50k 58k
Snp Swip
Conter 2.479 008 8 GHz Span 3 MHz | Center 2479 600 6 GHz Span 3 MHz
#Res BH 30 kHz #UBH 108 kHz Sweep 3.2 ms (1281 pts)_ #Res BW 38 kHz #UBH 100 kHz_ Sweep 3.2 ms (1201 pts)_
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Number of Hopping Frequency

Report No. 12475916H

Test place Ise EMC Lab. No.6 Measurement Room
Date March 14, 2019

Temperature / Humidity 24 deg. C/50 % RH

Engineer Takafumi Noguchi

Mode Tx, Hopping On

Mode Number of channel Limit
[channels] [channels]

DH5 79 >=15

3DHS5 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.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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Number of Hopping Frequency

DHS5S 3DHS
Hopping On (1/3) Hopping On (1/3)
¥ Agilent R T ¥ Agilent R T
R;F i@? dBpl #Atten 10 dB R;f i@? dBpY #Atten 16 dB
#Ped #Pea
e N VT VAT T Y YTl Y Gvavivara X el IO RS AU WO VORGSO WV O
s | VYRRV TR RV VRV VY Y | e | ]
LgAv | LaRv /\r
51 SZ,] s1 82
V3 FC U3 FC
£ £
FTun FTun
Swp Swp
Start 2.400 606 GHz Stop 2.430 008 GHz Start 2.480 000 GHz Stop 2.430 808 GHz
#Res BH 200 kHz #UBH 628 kHz Sweep 104 ms (1201 pts) #Res BH 200 kHz #\BH 620 kHz Sweep 1.04 ms (1261 prs)
Hopping On (2/3) Hopping On (2/3)
3 Agilent R T ¥ Agilent R T
RSF i@? dBpY #Atten 10 dB R;f i@? dBpY #Atten 10 dB
#Fea #Pea
e IR AARAARAANACARANAAARAR] | v L an d o e b b o T T T
g [VUVVVVVVTVV VTV E TV TV
Lyhv Lafw
51 82 51 52
V3 FC 3 FC
£01 £
FTun FTun
Swp Swp
Start 2.430 080 GHz Stop 2,460 080 GHz | Start 2436 080 GHz Stop 2.460 806 GHz
#Res BH 200 kHz WWBH 620 kHz Sweep 104 ms (1201 nts) | sRes BN 200 kHz WUBH 620 kHz Sweep 1.04 ms (1201 pts)
Hopping On (3/3) Hopping On (3/3)
¥ Agilent R T ¥ Agilent R T
Rsf i@? dBp #Atten 10 dB RSF i@? dBpY #Atten 10 dB
#Ped #HFea
o AR AN AR AT £ DT D W B
& I \
LgAv LaAw
51 §2 \}\ S1 82 \
V3 kO M U3 FC \'”L
i e | 8 T
Swp Swp
Start 2.460 90 GHz Stop 2.490 888 GHz Start 2,460 Q60 GHz Stop 2.496 609 GHz
#Res BH 200 kHz #UBH 620 kHz Sweep 104 ms (1201 pts) #Res BH 200 kHz #\BH 620 kHz Sweep 1.04 ms (1261 prs)
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Dwell time
Report No. 12475916H
Test place Ise EMC Lab. No.6 Measurement Room
Date March 14, 2019
Temperature / Humidity 24 deg. C/50 % RH
Engineer Takafumi Noguchi
Mode Tx, Hopping On
Mode Number of transmission Length of Result Limit
in a 31.6(79 Hopping x 0.4) transmission
/12.8 (32 Hopping x 0.4) second period [msec] [msec] [msec]
DH1 49.6times /  Ssec. x 31.6 sec. = 314 times 0.423 133 400
DH3 264times /  Ssec. x 31.6 sec. = 167 times 1.682 281 400
DH5 174times /  Ssec. x 31.6 sec. = 110 times 2.937 323 400
3DH1 50.2times /  Ssec. x 31.6 sec. = 318 times 0.430 137 400
3DH3 24.6times / Ssec. X 31.6 sec. = 156 times 1.697 265 400
3DHS5 17.6times /  Ssec. x 31.6 sec. = 112 times 2.937 329 400
Sample Calculation
Result = Number of transmission x Length of transmission
*Average data of 5 tests.(except Inquiry)
Mode Sampling [times] Average
1 2 3 4 5 [times]
DH1 49 49 51 49 50 49.6
DH3 30 26 25 26 25 26.4
DHS 18 13 19 16 21 17.4
3DH1 50 50 50 51 50 50.2
3DH3 25 30 23 26 19 24.6
3DH5 20 16 15 21 16 17.6

Sample Calculation
Average = Summation (Sampling 1 to 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 0.4s, where N is the number of channels being used in the hopping
sequence (20 <N <79), is always less than 0.4s regardless of packet size. This is confirmed in the test report for N = 79.

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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Dwell time

(Representative chart)
Agilent R T 4 Agilent R T
A Mkrl 4229 ps
Ref 167 dBpY #Atten 10 dB Ref 107 dBpV #Atten 10 dB 6.24 dB
#Peak #Peak
Log Log
16 16
dB/ dB/
LgRv o H LgAv
Ml $2 Hl 52
H3 F$ H3 BS
£(f): £(F:
250k FTun
R
‘ :
Center 2.441 808 GHz Span @ Hz Center 2.441 060 GHz Span @ Hz
Res BH 180 kHz #UBH 380 kHz Sweep 5 s (1201 pts) Res BH 1 MHz #JBH 3 MHz Sweep 700 ps (1201 prs)
(Representative chart)
¥ Agilent R T 4 Agilent R T
& Mkrl  1.682 ms
Ref 167 dBpY #Atten 10 dB Ref 107 dBpV #Atten 10 dB -3.68 dB
#Peak #Peak
Log Log
16 16
dB/ dB/
LgAy Lgfv
Ml $2 || 1 Wl 52
H3 F$ K3 BS
£ I £(F: N
Center 2.441 808 GHz Span @ Hz Center 2.441 6080 GHz Span @ Hz
Res BH 180 kHz #YBH 300 kHz Sweep 55 (1201 pts) | Res BH 1 MHz #BH 3 MHz Sweep 3.04 ms (1201 pts)
(Representative chart)
¥ Agilent R T 4 Agilent R T
& Mkrl 2937 ms
Ref 167 dBpY #Atten 10 dB Ref 107 dBpV #Atten 10 dB -1.96 dB
#Peak #Peak
Log Log
16 16
dB/ dB/
!
LgAy Lgfv
H1 s2)l || Wl 52
H3 F$ K3 BS
£(f): £(F:
350k FTun w W
Ty
Center 2.441 008 GHz - Span @ Hz Center 2.441 800 GHz Span @ Hz
Res BH 108 kHz #UBH 380 kHz Sweep 55 (1201 pts) | Res BH 1 MHz #UBH 3 MHz Sweep 4 ms (1281 pts)_
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Dwell time
(Representative chart)
Agilent T Agilent T
a Mkrl 4299 ps
Ref 187 dBpY Atten 16 dB Ref 107 dBpY Atten 18 dB -3.24 dB
#Peak #Peak
L L e -~
16 18 i
dB/ dB/
LgRv LaAw
51 Ss2 HL 52
H3 FS H3 BS
£0 £(F)x
250k FTun q
‘ t T
Center 2.441 800 GHz Span @ Hz Center 2.441 908 GHz Span B Hz
Res BH 186 kHz #UBH 380 kHz Sweep 5 5 (1201 pts) Res BH 1 MHz #BH 3 MHz Sweep 700 ps (1201 pts)
(Representative chart)
3 Agilent T # Agilent T
a Mkrl  1.697 ms
Ref 187 dBpY Atten 16 dB Ref 107 dBpY Atten 18 dB 0.41 dB
#Peak #Peak
Log Log ' b ey i
16 18
dB/ dB/
LgRv LaAw
H1 S2 HL 52
H3 FS H3 BS
Ly It | | Il }
£0 £(F)x
Center 2.441 800 GHz Span @ Hz Center 2.441 908 GHz Span B Hz
Res BH 186 kHz #UBH 380 kHz Sweep 5 5 (1201 pts) Res BH 1 MHz #BH 3 MHz Sweep 3.04 ms (1201 pts)
(Representative chart)
Agilent T Agilent T
a Mkrl  2.937 ms
Ref 187 dBpY Atten 18 dB Ref 107 dBpV Atten 10 dB -0.42 dB
#Peak #Peak
Log Log puiry TR o 4 " "
18 18
dB/ dB/
LgRy LaAw
Hl 2 Ml 52
H3 F$ H3 BS
L I It M 1l il | |
£(1): £(F) R
350k ]1 FTun MWW W’M‘M
Center 2.441 800 GHz B Span @ Hz | Center 2.441 89@ GHz Span © Hz
Res BH 180 kHz #UBH 3080 kHz Sweep 5 5 (1201 pts)_ Res BH 1 MH=z #WBH 3 MHz Sweep 4 ms (1201 pts)
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Maximum Peak Output Power

Report No. 12475916H

Test place Ise EMC Lab. No.6 Measurement Room

Date March 14, 2019

Temperature / Humidity 24 deg. C/50 % RH

Engineer Takafumi Noguchi

Mode Tx, Hopping Off

Conducted Power e.i.r.p. for RSS-247
Mode Freq. Reading Cable Atten. Result Limit Margin |Antenna Result Limit Margin
Loss Loss Gain
[MHz] [dBm] [dB] [dB] | [dBm] | [mW] | [dBm] | [mW] | [aB] | [dBi] [ [dBm]] [mW] | [dBm]] [mW] | [dB]

DH5 2402.0 2.54 0.40 10.10 796 | 625 [ 2096 | 125 [ 1300 [ 0.60 | 856 | 7.18 [36.02 | 4000 [ 27.46
DH5 2441.0 271 0.40 10.10 779 | 601 [ 2096 | 125 | 1317 | 0.60 | 839 | 6.90 |36.02 | 4000 | 27.63
DH5 2480.0 -3.19 0.40 10.10 731 | 538 [ 2096 | 125 | 1365 | 0.60 | 7.91 | 6.18 [36.02 | 4000 | 28.11
2DH5 2402.0 -5.28 0.40 10.10 522 333 20.96 125 15.74 0.60 5.82 3.82 | 36.02 | 4000 | 30.20
2DH5 | 24410 -5.50 0.40 10.10 500 | 316 | 2096 | 125 | 1596 | 0.60 | 5.60 | 3.63 | 36.02 | 4000 | 30.42
2DH5 | 2480.0 -6.08 0.40 10.10 442 | 277 2096 | 125 | 1654 | 0.60 | 5.02 | 3.18 | 36.02 | 4000 | 31.00
3DH5 2402.0 -5.13 0.40 10.10 537 3.44 20.96 125 15.59 0.60 5.97 395 | 36.02 | 4000 [ 30.05
3DH5 | 2441.0 5.30 0.40 10.10 520 | 331 | 2096 | 125 | 1576 | 0.60 | 580 | 3.80 | 36.02 | 4000 [ 30.22
3DHS5 | 2480.0 -5.85 0.40 10.10 465 | 292 [ 2096 | 125 | 1631 | 0.60 | 525 | 335 |36.02 | 4000 | 30.77

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
e.i.r.p. Result = Conducted Power Result + Antenna Gain

Test was not performed at AFH mode, because the decrease of number of channel (min: 20ch) at AFH mode does not influence on the output power
and bandwidth of the EUT.

As this device had AFH mode and frequency separation could not meet the requirement of over 20dB BW without 2/3 relaxation, 125mW power limit
was applied to it.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Average Output Power
(Reference data for RF Exposure / SAR testing)

Report No. 12475916H
Test place Ise EMC Lab. No.6 Measurement Room
Date March 14, 2019 June 13, 2019
Temperature / Humidity 24 deg. C/50 % RH 23 deg. C/48 % RH
Engineer Takafumi Noguchi Hiroyuki Furutaka
DH5 2DHS, 3DHS5
Mode Tx, Hopping Off
Mode Freq. Reading Cable Atten. Result Duty Result
Loss Loss (Time average) factor | (Burst power average)
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dB] [dBm] [mW]
DHS5 2402.0 -3.75 0.40 10.10 6.75 4.73 1.07 7.82 6.05
DH5 2441.0 -3.91 0.40 10.10 6.59 4.56 1.07 7.66 5.83
DHS5 2480.0 -4.45 0.40 10.10 6.05 4.03 1.07 7.12 5.15
2DHS 2402.0 -9.69 0.40 10.10 0.81 1.21 1.07 1.88 1.54
2DHS 2441.0 -10.02 0.40 10.10 0.48 1.12 1.07 1.55 1.43
2DH5 2480.0 -10.52 0.40 10.10 -0.02 1.00 1.07 1.05 1.27
3DHS 2402.0 -9.65 0.40 10.10 0.85 1.22 1.07 1.92 1.56
3DHS 2441.0 -9.96 0.40 10.10 0.54 1.13 1.07 1.61 1.45
3DHS 2480.0 -10.47 0.40 10.10 0.03 1.01 1.07 1.10 1.29

Sample Calculation:
Result (Time average) = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
Result (Burst power average) = Time average + Duty factor

*The equipment and cables were not used for factor 0 dB of the data sheets.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
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Burst Rate Confirmation

Ise EMC Lab. No.6 Measurement Room

Report No. 12475916H
Test place
Date March 14, 2019
Temperature / Humidity 24 deg. C/50 % RH
Engineer Takafumi Noguchi
Mode Tx, Hopping Off
DHS

Tx on/ (Tx on + Tx off) = 0.781

Tx on/ (Tx on + Tx off) * 100 = 78.1 %

Duty factor =10 * log (3.75/2.93) = 1.07 dB

F Agilent R T

a Mkr2 375 ms

Ref @ dBm *Arten 18 dB 1.78 dB

*Peak F— —]

Log

19

dB/

LgAv |
Wt o$2) |
Center 2,441 989 GHz Span @ Hz
Res BH & MHz #VEH 58 MHz Sweep 5 ms (8001 pts)
Marker Trace Type X Axie Amplitude
1R 1) Time 1.837 me -72.43 dBm
1a (&b ] Time 2.93 ms 8.78 dB
R A Tine 1.837 ue -72.43 dBn
2a A Tine 3.75 me 1.78 dB
Tx on/ (Tx on + Tx off) = 0.781 Tx on/ (Tx on + Tx off) = 0.781
Tx on/ (Tx on + Tx off) * 100 = 78.1 % Tx on/ (Tx on + Tx off) * 100 = 78.1 %
Duty factor =10 * log (3.75/2.93) = 1.07 dB Duty factor = 10 * log (3.75/2.93) = 1.07 dB
3 Agilent R T W Agilent R T
a Mkr2 375 ms aMkr2 375 ms
Ref @ dBm Atten 18 dB 0.48 dB Ref @ dBm #Atten 18 dB .24 dB
#Peak #Paak T
Lag et —1 Log - 1 m- s ﬂ-—m —A
18 18
dB/ dB/
i
||
; 2R 4 lia q
L Loy [—— : - -
51 $2] HL $2
Center 2.441 800 GHz Span @ Hz Center 2.441 009 GHz Span B Hz
Res BH § MHz SUBW 50 MHz Sweep 5 ms (8081 pts) Res BH & MHz sUBH 58 MHz Sweep 5 ms (8081 pts)
I i Marker Traca Type X Axig Anplitude
T e 0 W @ e 137 e
1o @& Tine 5.03 ne 519 B 1s ) Ting 293 us .29 d8
2R @ Tine 1.841 ns -70.85 dEm R ax Tiea 1.037 ws -72.03 dBa
20 @ Tine 3.75 ne 9.48 dB 2 3] Tina 375w 8.24 d8
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Radiated Spurious Emission

Report No. 12475916H

Test place Ise EMC Lab.

Semi Anechoic Chamber No.3

Date March 14, 2019 March 15, 2019

Temperature / Humidity 22deg.C/34%RH  21deg.C/35%RH

Engineer Hiroyuki Furutaka Hiroyuki Furutaka

(1 GHz - 26.5 GHz) (Below 1 GHz)

Mode Tx, Hopping Off, DHS 2402 MHz

Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain | Duty Factor| Result Limit | Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] | [dB] [dB]  [[dBuV/m]|[dBuv/m]| [dB]

Hori. 37.283 |QP 250 160 73| 322 - 16.1 400| 239
Hori. 148.362 |QP 342 150 88| 321 - 25.8 4350 177
Hori. 296.036 |QP 29 136l 10| 319 - 34.6 460 114
Hori. 296.800 |QP 430 136l 10| 319 - 347 460 113
Hori. 370.884 |QP 487 151 106 319 - 425 46.0 35
Hori. 445.000 |QP 395 1e7] 11| 320 - 35.4 460 106
Hori. 2390.000 |PK. 418 278 550 328 - 424 7139 315
Hori. 4804.000 |PK. 405 317 77| 318 - 48.0 739 25.9 [Floor noise
Hori. 7206.000 [PK 20| 357 89| 327 - 53.9 739 20.0 [Floor noise
Hori. 9608.000 [PK 26| 386 94| 333 - 57.4 73.9|  16.6 [Floor noise
Hori. 2390.000 [AV 335 278 550 328 11 352 539 1871
Hori. 4804.000 |AV 40| 317 77 318 - 415 539  12.4 [Floor noise
Hori. 7206.000 [AV 35| 357 89| 327 - 46.4 53.9 7.5 |Floor noise
Hori. 9608.000 [AV 29| 386 94| 333 - 417 53.9 6.3 |Floor noise
Vert. 37.382 |QP 40.1 159 73| 322 - 311 40.0 8.9
Vert. 148.362 |QP 383 150 88| 321 - 29.9 4350 136
Vert. 296.036 |QP 367 136 10| 319 - 28.4 460 176
Vert. 296.800 |QP 383 136 10| 319 - 30.0 460| 160
Vert. 370.884 |QP 358 151 06| 319 - 29.6 460| 164
Vert. 445.000 |QP 345 167 11| 320 - 30.4 460 156
Vert. 2390.000 [PK 424 278 550 328 - 43.0 7139 309
Vert. 4804.000 |PK 24| 317 77| 318 - 49.9 73.9|  24.0 [Floor noise
Vert. 7206.000 [PK 20| 357 89| 327 - 53.9 73.9|  20.0 [Floor noise
Vert. 9608.000 [PK 48| 386 94| 333 - 57.6 739|  16.4 [Floor noise
Vert. 2390.000 |AV 336 278 550 328 1.1 353 539 186D
Vert. 4804.000 |AV 36| 317 77| 318 - 41.1 539  12.8 [Floor noise
Vert. 7206.000 [AV 343 357 89| 327 - 46.2 53.9 7.7 |Floor noise
Vert. 9608.000 [AV 32.8] 386 94| 333 - 47.6 53.9 6.4 |Floor noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier) + Duty factor
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor: 1GHz-10GHz  20log (4.0 m/3.0m)=2.5dB

10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) = -9.5 dB
*1) Not Out of Band emission(Leakage Power)

20dBc Data Sheet

Polarity | Frequency | Detector| Reading| Ant Loss Gain Result | Limit | Margin Remark
Factor
[MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]J[dBuV/m| [dB]
Hori. 2402.000 |PK. 89.7 27.8 5.6 327 90.3 - -|Carrier
Hori. 2400.000 |PK. 34.6 27.8 5.6 32.7 35.2 70.3 35.1
Vert. 2402.000 |PK. 89.7 27.8 5.6 327 90.3 - -|Carrier
Vert. 2400.000 |PK. 34.6 27.8 5.6 32.7 35.2 70.3 35.1

*These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12475916H

Ise EMC Lab.

No.3

March 14, 2019

22 deg. C/34 % RH

Hiroyuki Furutaka

Tx, Hopping Off, DHS 2402 MHz

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agient R T % Agient R T
Mkrl 2.482 125 GHz
Ref 94.73 dBpV Atten 18 dB Ref 94.73 dBpV Atten 18 dB 89.72 dBpV
sEmiPk| wPeak o
Log L Log 1
18 18 IR
dB/ dB/ :
I
DI \
69.7 et
dBpY ]
sLgRv LgRv y
PRV E U 1 A ARy Lt { orin A e A |
v §2 l l I I 51 $2 1 | l - 1 |
{1 300 = I A A AN DU — e | [1x3 FE-r'-Iq,\vol.n‘,"j'-f.'-'-\’ﬂ"‘-".AA',,,'(.VWM-:‘*"* RN BV NI, W SN S FRT
£(f) £(f)
FTun FTun
Swp Swp
Start 2,310 00 GHz Stop 2.390 8@ GHz | Center 2.402 508 GHz Span 25 MHz
*Res BH (CISPR) 1 MHz sUBH 3 MHz Sweep 1.84 ms (1201 prs) *Res BH 108 kHz "UBH 300 kHz Sweep 2.4 ms (1261 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agient R T % Agient R T
Mirl 2.402 125 GHz
Ref 94.67 dEpY Atten 18 dB Ref 94.67 dBpV Atten 16 dB 49.69 dopV
*EmiPk wPeak o
Log % Log 1
1 | ! | . | 1 Al
dB/ dB/ ,
1
o]
69.7 J
dBpv f \
sLgfv Lafv 1 1 | LA Y
v osol T 5152 / y
(13 — " | 3 FCl Tl ittt T L%.F CYITS W YY) § TN ———.
£ £(fx
FTun FTun
Swp Swp
Start 2,318 80 GHz Stop 2.390 00 GHz | Center 2.482 508 GHz Span 25 MHz
*Res BH (CISPR) 1 MHz sUBH 3 MHz Sweep 1.84 ms (1201 prs) sRes BH 108 kHz WUBH 300 kHz Sweep 2.4 ms (1201 prs)
Trace Green : Peak Plot 20dBc¢ Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
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Radiated Spurious Emission

Report No. 12475916H

Test place Ise EMC Lab.

Semi Anechoic Chamber No.3

Date March 14, 2019 March 15, 2019

Temperature / Humidity 22deg.C/34%RH  21deg.C/35%RH

Engineer Hiroyuki Furutaka Hiroyuki Furutaka

(1 GHz - 26.5 GHz) (Below 1 GHz)

Mode Tx, Hopping Off, DHS 2441 MHz

Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain | Duty Factor| Result Limit | Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] | [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB]

Hori. 37.284 |QP 248 16.0 73| 322 - 159 400 241
Hori. 148.362 |QP 34.1 15.0 88| 321 - 257 435 17.8
Hori. 296.034 [QP 42.8 136 101] 319 - 345 460 115
Hori. 296.800 |QP 430 136|101 319 - 347 460 113
Hori. 370.880 [QP 486 151 106 319 - 424 46.0 3.6
Hori. 445.000 |QP 39.5 167 111 320 - 354 460 106
Hori. 4882.000 |PK 400 317 77| 318 - 476 739  26.3 [Floor noise
Hori. 7323.000 [PK 412 363 89| 327 - 537 739|  20.2 [Floor noise
Hori. 9764.000 [PK 47| 391 94| 334 - 57.8 739|  16.1 [Floor noise
Hori. 4882.000 |AV 25| 317 77| 318 - 40.1 539  13.8 [Floor noise
Hori. 7323.000 [AV 355 363 89| 327 - 48.0 53.9 5.9 |Floor noise
Hori. 9764.000 |AV 327| 391 94| 334 - 478 53.9 6.1 |Floor noise
Vert. 37.280 |QP 400|160 73| 322 - 311 40.0 8.9
Vert. 148.363 |QP 382 15.0 88| 321 - 298 435 13.7
Vert. 296.034 [QP 66| 136 100 319 - 283 460| 177
Vert. 296.800 |QP 82| 136 101 31.9 - 299 460| 161
Vert. 370.880 [QP 35.8 15.1 106 319 - 296 460| 164
Vert. 445.000 |QP 34.5 167 111 320 - 304 460 156
Vert. 4882.000 |PK 20| 317 77| 318 - 49.6 739 243 [Floor noise
Vert. 7323.000 [PK 412 363 89| 327 - 537 739|  20.2 [Floor noise
Vert. 9764.000 [PK 40| 391 94| 334 - 57.1 73.9|  16.8 [Floor noise
Vert. 4882.000 |AV 45| 317 77| 318 - 42.1 539  11.8 [Floor noise
Vert. 7323.000 [AV 341|363 89| 327 - 46.6 53.9 7.3 |Floor noise
Vert. 9764.000 |AV 328 391 94| 334 - 47.9 53.9 6.0 |Floor noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier)
*Qther frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor: 1GHz-10GHz  20log (4.0 m/3.0m)=2.5dB
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) = -9.5 dB

*These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.

Ise EMC Lab.
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Report No.
Test place
Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

12475916H

Ise EMC Lab.

No.3

March 14, 2019

22 deg. C /34 % RH

March 15, 2019

21 deg.C/35%RH

Engineer Hiroyuki Furutaka Hiroyuki Furutaka
(1 GHz-26.5GHz)  (Below 1 GHz)
Mode Tx, Hopping Off, DHS 2480 MHz
Polarity | Frequency | Detector| Reading | Ant.Fac.] Loss Gain | Duty Factor| Result Limit | Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] [dB] [dBuV/m]| [dBuV/m]| [dB]
Hori. 37.284 |QP 25.0 16.0 73 322 E 16.1 40.0 239
Hori. 148.362 |QP 343 15.0 8.8 32.1 - 259 435 17.6
Hori. 296.033 |QP 4238 13.6 10.1 31.9 E 345 46.0 115
Hori. 296.801 |QP 43.1 13.6 10.1 319 - 34.8 46.0 11.2
Hori. 370.890 |QP 487 15.1 10.6 31.9 E 42.5 46.0 3.5
Hori. 445.000 |QP 394 16.7 11.1 32.0 - 353 46.0 10.7
Hori. 2483.500 |PK 41.6 275 5.6 327 E 42.0 739 319
Hori. 4960.000 |PK 40.6 31.8 7.7 31.8 - 483 73.9 25.6 |Floor noise
Hori. 7440.000 |PK 41.8 36.6 8.9 327 E 54.6 739 19.3 |Floor noise
Hori. 9920.000 |PK 42.6 39.1 9.4 334 - 57.7 73.9 16.3 |Floor noise
Hori. 2483.500 [AV 335 275 5.6 327 1.1 35.0 539 18.9 1*1)
Hori. 4960.000 |JAV 34.0 31.8 7.7 31.8 - 41.7 53.9 12.2 |Floor noise
Hori. 7440.000 [AV 344 36.6 8.9 327 E 472 539 6.7 |Floor noise
Hori. 9920.000 JAV 32.7 39.1 9.4 334 - 47.8 53.9 6.2 |Floor noise
Vert. 37.280 |QP 39.9 16.0 73 322 E 31.0 40.0 9.0
Vert. 148.363 |QP 38.3 15.0 8.8 32.1 - 29.9 435 13.6
Vert. 296.034 |QP 36.5 13.6 10.1 319 E 282 46.0 17.8
Vert. 296.800 |QP 382 13.6 10.1 319 - 29.9 46.0 16.1
Vert. 370.890 |QP 35.7 15.1 10.6 319 E 29.5 46.0 16.5
Vert. 445.000 |QP 34.6 16.7 11.1 32.0 - 30.5 46.0 15.5
Vert. 2483.500 |PK 417 275 5.6 327 E 42.1 739 318
Vert. 4960.000 |PK 413 31.8 7.7 318 - 49.0 739 24.9 |Floor noise
Vert. 7440.000 |PK 425 36.6 8.9 327 E 553 739 18.6 |Floor noise
Vert. 9920.000 |PK 319 39.1 94 334 - 47.0 73.9 27.0 |Floor noise
Vert. 2483.500 [AV 339 275 5.6 327 1.1 354 539 18.5 1*1)
Vert. 4960.000 [AV 332 31.8 7.7 31.8 - 40.9 539 13.0 |Floor noise
Vert. 7440.000 |AV 338 36.6 8.9 327 E 46.6 539 7.3 |Floor noise
Vert. 9920.000 JAV 32.8 39.1 9.4 33.4 - 47.9 53.9 6.1 |Floor noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier) + Duty factor
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor:

1 GHz - 10 GHz
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) = -9.5 dB
*1) Not Out of Band emission(Leakage Power)

20log (4.0m/3.0m)=2.5dB

*These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12475916H

Ise EMC Lab.

No.3

March 14, 2019

22 deg. C/34 % RH

Hiroyuki Furutaka

Tx, Hopping Off, DHS 2480 MHz

Horizontal

= Agilent
Ref 8?.83 dBpV

Restricted-band band-edge Plot
R T

Atten 16 dB

sEmiPk
Log
10
dB/

sLafv

n s2
U3 FC

£0f):
FTun
Swp

Start 2.483 500 GHz
*Res BH (CISPR) 1 MHz

Stop 2,500 009 GHz
sVBH 3 MHz Sweep 1.84 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

Restricted-band band-edge Plot
R T

o Agilent
Ref £7.78 dEpV

Atten 18 dB

sEmiPk
Log
18
dB/

oLgfv

V1 52
V3 FC

£
FTun
Sup

Start 2.483 500 GHz
sRes BH (CISPR) 1 MHz

Stop 2.500 008 GHz
*UBH 3 MHz Sweep 1.4 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Radiated Spurious Emission

12475916H
Ise EMC Lab.

No.3

March 14, 2019

22 deg. C/34 % RH
Hiroyuki Furutaka
(1 GHz - 26.5 GHz)

March 15, 2019

21 deg.C/35%RH
Hiroyuki Furutaka
(Below 1 GHz)

Mode Tx, Hopping Off, 3DHS5 2402 MHz

Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain | Duty Factor| Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] [ [dB] | [dB] [dB] |[dBuV/m]|[dBuv/m]| [dB]

Hori. 37.300 |QP 25.6 16.0 7.3 322 - 16.7 40.0 234

Hori. 148.376 |QP 34.1 15.0 8.8 32.1 - 25.8 435 17.8

Hori. 296.000 |QP 40.6 13.6 10.1 31.9 - 323 46.0 13.7

Hori. 296.720 |QP 45.6 13.6 10.1 319 - 373 46.0 8.7

Hori. 370.882 |QP 48.8 15.1 10.6 31.9 - 42.6 46.0 34

Hori. 445.000 |QP 40.2 16.7 11.1 32.0 - 36.1 46.0 9.9

Hori. 2390.000 |PK 42.8 27.8 5.5 32.8 - 434 73.9 30.5

Hori. 4804.000 |PK 40.8 31.7 7.7 31.8 - 483 73.9 25.6 |Floor noise

Hori. 7206.000 |PK 42.7 35.7 8.9 32.7 - 54.6 73.9 19.3 |Floor noise

Hori. 9608.000 |PK 42.1 38.6 9.4 333 - 56.9 73.9 17.1 |Floor noise

Hori. 2390.000 |AV 34.1 27.8 5.5 32.8 1.1 35.8 53.9 18.1 |*1)

Hori. 4804.000 |AV 33.0 31.7 7.7 31.8 - 40.5 53.9 13.4 |Floor noise

Hori. 7206.000 |AV 34.6 35.7 8.9 32.7 - 46.5 53.9 7.4 |Floor noise

Hori. 9608.000 |AV 328 38.6 9.4 333 - 47.6 53.9 6.4 [Floor noise

Vert. 36.114 |QP 41.0 16.4 7.3 322 - 325 40.0 7.5

Vert. 148.376 |QP 38.7 15.0 8.8 32.1 - 30.4 435 132

Vert. 296.000 |QP 359 13.6 10.1 31.9 - 27.6 46.0 18.4

Vert. 296.720 |QP 414 13.6 10.1 319 - 33.1 46.0 12.9

Vert. 370.882 |QP 36.0 15.1 10.6 31.9 - 29.8 46.0 16.2

Vert. 445.000 |QP 32,6 16.7 11.1 32.0 - 28.5 46.0 17.5

Vert. 2390.000 |PK 42.7 27.8 5.5 32.8 - 433 73.9 30.6

Vert. 4804.000 |PK 41.0 31.7 7.7 31.8 - 48.5 73.9 25.4 |Floor noise

Vert. 7206.000 |PK 42.0 35.7 8.9 32.7 - 53.9 73.9 20.0 |Floor noise

Vert. 9608.000 [PK 428 38.6 94 333 - 57.6 73.9 16.4 |Floor noise

Vert. 2390.000 |AV 33.7 27.8 55 32.8 1.1 354 53.9 18.5 |*1)

Vert. 4804.000 |[AV 332 31.7 7.7 31.8 - 40.7 53.9 13.2 |Floor noise

Vert. 7206.000 |AV 34.8 35.7 8.9 32.7 - 46.7 53.9 7.2 |Floor noise

Vert. 9608.000 [AV 329 38.6 9.4 333 - 47.7 53.9 6.3 [Floor noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier) + Duty factor
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor:

1 GHz - 10 GHz

20dBc Data Sheet

20log (4.0 m/3.0m)=2.5dB
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) = -9.5 dB
*1) Not Out of Band emission(Leakage Power)

Polarity | Frequency | Detector| Reading| Ant Loss Gain Result | Limit | Margin Remark
Factor
[MHz] [dBuV] | [dB/m] | [dB] [dB] [[dBuV/m][dBuv/m| [dB]

Hori. 2402.000 |PK 82.6 27.8 5.6 32.7 83.2 - -|Carrier

Hori. 2400.000 |PK 343 27.8 5.6 32.7 34.9 63.2 28.3

Vert. 2402.000 |PK 83.1 27.8 5.6 32.7 83.7 - -|Carrier

Vert. 2400.000 |PK 32.8 27.8 5.6 32.7 33.4 63.7 30.3

*These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.
Ise EMC Lab.

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

Facsimile
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12475916H

Ise EMC Lab.

No.3

March 14, 2019

22 deg. C/34 % RH

Hiroyuki Furutaka

Tx, Hopping Off, 3DHS5 2402 MHz

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
5 Agient R T o Agient R T
Mkrl 2.402 125 GHz
Ref 90 dBpY Atten 10 dB Ref 90 dBpY Atten 10 dB 82.67 dBpV
sEmiPk| wPeak 1
Log L Log °
19 i T T T 1 19 1 T T 7
dB/ dB/ [
l \
D
62.7 |
dEpY "
sLgRv il b i B b ey | LoRv
177 NN PSSR AR NSO NN NDUR U R ORI RSO B B Q-7 ) W I0F o YL AT ER e "'\v\-‘ O T i
3 FC 3 FC
£(F: [ [ [ [ | £(F:
FTun FTun
Swp T T T T T Sup
Start 2.310 89 GHz Stop 2.399 08 GHz | Center 2.402 500 GHz Span 25 MHz
*Res BH (CISPR) 1 MHz sUBH 3 MHz Sweep 1.84 ms (1201 prs) *Res BH 108 kHz "UBH 300 kHz Sweep 2.4 ms (1261 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
= Agient R T = Agient R T
Mirl 2.462 125 GHz
Ref 98.44 dBpV Atten 18 dB Ref 98.44 dBpV Atten 18 dB 43.01 depV
sEmiPk "Peak 1
Log * Log £
K | | | | | " | [ | A
dB/ dB/ l
|
-l

D

638 |

dBpv | L
slgfv 1 L L B R L L LaFtv ful
wseleo o L L L L L] S S2 ettt pringtend ittt et e
U3 FC U3 FC
£(f) £(fx
FTun FTun
i | | | | | i
Srare 2.310 08 GHz Stop 2.399 90 GHz | Center 2.482 500 GHz Span 25 MHz
*Res BH (CISPR) 1 MHz sUBH 3 MHz Sweep 1.84 ms (1201 prs) *Res BH 100 kHz WUEH 308 kHz Sweep 2.4 ms (1201 prs)

Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

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

UL Japan, Inc.

Ise EMC Lab.

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

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

Date

Temperature / Humidity

Radiated Spurious Emission

12475916H

Ise EMC Lab.

No.3

March 14, 2019
22 deg. C/34 % RH

March 15, 2019
21 deg. C/35%RH

Engineer Hiroyuki Furutaka Hiroyuki Furutaka
(1 GHz-26.5GHz)  (Below 1 GHz)
Mode Tx, Hopping Off, 3DHS5 2441 MHz
Polarity | Frequency | Detector| Reading | Ant.Fac.] Loss Gain | Duty Factor| Result Limit | Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] [dB] [dBuV/m]| [dBuV/m]| [dB]

Hori. 37.280 |QP 255 16.0 73 322 E 16.6 40.0 234

Hori. 148.547 |QP 34.0 15.0 8.8 32.1 - 25.7 435 17.8

Hori. 296.000 |QP 40.5 13.6 10.1 319 E 322 46.0 13.8

Hori. 296.032 |QP 42.8 13.6 10.1 319 - 345 46.0 11.5

Hori. 370.900 |QP 48.6 15.1 10.6 319 E 42.4 46.0 3.6

Hori. 445.010 |QP 393 16.7 11.1 32.0 - 352 46.0 10.8

Hori. 4882.000 |PK 40.8 317 7.7 31.8 - 484 73.9 25.5 |Floor noise
Hori. 7323.000 |PK 41.8 363 8.9 327 E 543 73.9 19.6 |Floor noise
Hori. 9764.000 |PK 42.0 39.1 94 334 - 57.1 73.9 16.8 |Floor noise
Hori. 4882.000 [AV 323 317 1.7 318 E 39.9 539 14.0 |Floor noise
Hori. 7323.000 |AV 345 363 8.9 327 - 47.0 53.9 6.9 |Floor noise
Hori. 9764.000 [AV 327 39.1 9.4 334 E 47.8 53.9 6.1 |Floor noise
Vert. 37.280 |QP 40.5 16.0 7.3 322 - 31.6 40.0 8.4

Vert. 148.547 |QP 385 15.0 8.8 321 E 30.2 435 133

Vert. 296.000 |QP 35.8 13.6 10.1 319 - 27.5 46.0 18.5

Vert. 296.034 |QP 36.9 13.6 10.1 319 E 28.6 46.0 17.4

Vert. 370.900 |QP 36.0 15.1 10.6 319 E 29.8 46.0 16.2

Vert. 445.010 |QP 345 16.7 11.1 32.0 - 30.4 46.0 15.6

Vert. 4882.000 |PK 40.2 317 7.7 31.8 E 47.8 739 26.1 |Floor noise
Vert. 7323.000 |PK 41.8 363 8.9 327 - 54.3 739 19.6 |Floor noise
Vert. 9764.000 |PK 42.6 39.1 9.4 334 B 577 739 16.2 [Floor noise
Vert. 4882.000 |AV 32.3 317 7.7 31.8 - 39.9 539 14.0 |Floor noise
Vert. 7323.000 |AV 334 363 8.9 327 E 459 53.9 8.0 |Floor noise
Vert. 9764.000 JAV 32.6 39.1 9.4 33.4 - 47.7 53.9 6.2 |Floor noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor:

1 GHz - 10 GHz
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) = -9.5 dB

20log (4.0 m /3.0 m) = 2.5 dB

*These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile
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Radiated Spurious Emission
Report No. 12475916H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3
Date March 14, 2019 March 15, 2019
Temperature / Humidity 22deg.C/34%RH  21deg.C/35%RH
Engineer Hiroyuki Furutaka Hiroyuki Furutaka
(1 GHz - 26.5 GHz) (Below 1 GHz)
Mode Tx, Hopping Off, 3DHS5 2480 MHz
Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain | Duty Factor | Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] [ [dB] | [dB] [dB]  |[dBuV/m]|[dBuv/m]| [dB]
Hori. 37.285 |QP 253 16.0 73| 322 - 16.4 400| 236
Hori. 148.363 |QP 342|150 88| 321 - 25.8 435 17.7
Hori. 296.033 |QP 428 136| 101] 319 - 345 460 115
Hori. 296.720 |QP 458 136 10| 319 - 375 46.0 8.5
Hori. 370.890 |QP 486 151 106 319 - 424 46.0 36
Hori. 445.000 |QP 39.3 167 11| 320 - 35.2 460 108
Hori. 2483.500 [PK 417 275 56| 327 - 42.1 739 318
Hori. 4960.000 |PK 410 318 77| 318 - 48.7 739 252 |Floor noise
Hori. 7440.000 |PK 419 366 89| 327 - 547 73.9|  19.2 [Floor noise
Hori. 9920.000 |PK 26| 391 94| 334 - 577 739|  16.3 |Floor noise
Hori. 2483.500 [AV 331 275 56| 327 1.1 34.6 539 193]+
Hori. 4960.000 |AV 324 318 77| 318 - 40.1 539  13.8 |Floor noise
Hori. 7440.000 AV 340 366 89| 327 - 46.8 53.9 7.1 |Floor noise
Hori. 9920.000 |AV 328 391 94| 334 - 479 53.9 6.1 |Floor noise
Vert. 37.280 |QP 400 16.0 73| 322 - 31.1 40.0 8.9
Vert. 148.364 |QP 384 150 88| 321 - 30.0 435 13.5
Vert. 296.034 |QP 366 136 101] 319 - 283 460 177
Vert. 296.720 |QP 415 136] 101 31.9 - 332 460| 128
Vert. 370.890 |QP 358 151 106 319 - 29.6 460 164
Vert. 445.000 |QP 347 167 111|320 - 30.6 46.0| 154
Vert. 2483.500 |PK 418 275 56| 327 - 422 739 317
Vert. 4960.000 |PK 408 318 77| 318 - 485 73.9|  25.4 |Floor noise
Vert. 7440.000 |PK 413 366 89| 327 - 54.1 739  19.8 |Floor noise
Vert. 9920.000 |PK 427 391 94| 334 - 57.8 739| 162 |Floor noise
Vert. 2483.500 [AV 335 275 56| 327 1.1 35.0 539  189]*1)
Vert. 4960.000 |AV 325 318 77| 318 - 40.2 539  13.7 |Floor noise
Vert. 7440.000 |AV 34.1 36.6 89| 327 - 46.9 53.9 7.0 |Floor noise
Vert. 9920.000 [AV 327 391 94| 334 - 47.8 53.9 6.2 |Floor noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier) + Duty factor
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor:

1 GHz - 10 GHz
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) = -9.5 dB
*1) Not Out of Band emission(Leakage Power)

20log (4.0m/3.0m)=2.5dB

*These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.

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

Telephone : +81 596 24 8999
1481596 24 8124

Facsimile
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12475916H

Ise EMC Lab.

No.3

March 14, 2019

22 deg. C/34 % RH

Hiroyuki Furutaka

Tx, Hopping Off, 3DHS5 2480 MHz

Horizontal

I Agilent

Ref 84,65 dBpV

Restricted-band band-edge Plot
R T

Atten 18 dB

*EmiPk
Log

18
dB/

sLgfv

V3 FC

£(f)
FTun
Swp

" 32 N

Start 2.483 500 GHz
sRes BH (CISPR) 1 MHz

Stop 2,560 800 GHz
sVEH 3 MUz Sweep 1.04 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

Restricted-band band-edge Plot

i Agient

Ref 83.9 dBpV

R T

Atten 16 dB

sEmiPk
Log

10
dB/

V1 §2
V3 FC

£(f)x
FTun
Swp

sLgAv |

Start 2.483 500 GHz
sRes BH (CISPR) 1 MHz

Stop 2,500 900 GHz
sYBH 3 MHz Sweep 1.04 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Radiated Spurious Emission

(Plot data, Worst case)
Report No. 12475916H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3
Date March 14, 2019 March 15, 2019
Temperature / Humidity 22 deg. C/34 % RH 21 deg. C/35%RH
Engineer Hiroyuki Furutaka Hiroyuki Furutaka
(1 GHz - 26.5 GHz) (Below 1 GHz)
Mode Tx, Hopping Off, DH5 2402 MHz
Horizontal
80
F0 % M S S S A i i i
)
= 60
2 i i i 8 —.—. ——————
=50
= _'—I L] A A
£ I L = A
E ¢ ¢ A
< 30
= *
20
*
10
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Frequency [MHz]

¢ QP B Peak A Average QP Limit ====Peak Limit = = -Average Limit

Vertical

®
(=}

~
(=)

o)
(=}

N
(=}

W
(=]
*

4
»
L 3
»

Field strength [dBuV/m]
3
>
»

353
(=}

S

10 100 1000 10000
Frequency [MHz|

¢ QP B Peak A Average QP Limit ====Peak Limit = = - Average Limit

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

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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Conducted Spurious Emission

Report No. 12475916H
Test place Ise EMC Lab. No.6 Measurement Room
Date March 14, 2019
Temperature / Humidity 24 deg. C/50 % RH
Engineer Takafumi Noguchi
Mode Tx, Hopping Off, DHS
2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
3 Agilent R T 3 Agilent R T
Mkrl 18.88 kHz Mkrl 697 kHz
Ref 87 dBpY #itten 10 dB 1030 dBpY | Ref 97 dBwl #Atten 10 dB 17.43 dBpl)
#Peak | #Peak ‘
Log | Log
10 | 18 |
ey DC Coupled| | dB/ OC Coupled
(} T
LgAv Lafv (2
At gt oo b TIPS W PP IR A A i e Atk rh i 4 . s
sl 52 ¥ AR P A r.w.vrﬁ% R iR a1 82
Start 9.00 kHz Stop 150.88 kHZ Start 150 kHz Stop 30,800 MHz
#Res BH 200 Hz #UBH 628 Hz Sweep 2.279 s (1281 pts) #Res BH 9.1 kHz #BH 27 kHz Swesp 344.8 ms (1201 pts)
Markar Trace Type K Axis Amplitude Marker Trace Type ¥ Axis Amplitude
1 3 Freq 18.68 kHz 18.38 dBpl 1 {3 Fregq 697 kHz 17.43 dBpl
30 MHz - 25 GHz
3 Agilent R T
Mkrl 2.482 GHz
Ref 107 dBpl #itten 10 dB 103.99 dBpY
#Peak
Log
10
dB/
ool &
833
dBul
Lafw L m N " . y
51 52
Start 36 MHz Stop 25.608 GHz
#Res BW 106 kHz #UBK 306 kHz Sweep 2.387 s (8192 pts)
Marker  Trace Type % Anis Anplitude
1 (&3] Freg 2.482 GHz 183.98 dBpl)
2 (3 Frag 1.441 GHz 42.68 dBpU
3 &3] Freg 4.884 GHz 46.88 dBpl
4 [&D) Freg 4.8684 GHz 46.88 dbpl
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Spurious Emission

Report No. 12475916H
Test place Ise EMC Lab. No.6 Measurement Room
Date March 14, 2019
Temperature / Humidity 24 deg. C/50 % RH
Engineer Takafumi Noguchi
Mode Tx, Hopping Off, DHS
2441 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
3 Agilent R T 3 Agilent R T
Mkrl 9.59 kHz Mkrl 349 kHz
Ref 87 dBpY #itten 10 dB 9.11 dBpY | Ref 97 dBpY #Atten 10 dB 16.37 dBpl/
#Peak | #Peak ‘
Log | Log
10 | 18 |
ey DC Coupled| | dB/ OC Coupled
1
Lof LaR
o L0 R LT CRSPR O FPITTPTOR! 1Y SOV Ol NPT IO NV QVI%MHJ e bl s i s btk o s i
5 5 ¥ YO e b B A M AT il Tl Lt 4 SZl
Start 9.00 kHz Stop 150.88 kHZ Start 150 kHz Stop 30,800 MHz
#Res BH 200 Hz #UBH 628 Hz Sweep 2.279 s (1281 pts) #Res BH 9.1 kHz #BH 27 kHz Swesp 344.8 ms (1201 pts)
Markar Trace Type K Axis Amplitude Marker Trace Type ¥ Axis Amplitude
1 3 Freq 9.58 kHz 9.11 dBpl 1 {3 Fregq 349 kHz 16.67 dBpl
30 MHz - 25 GHz
3 Agilent R T
Mkrl 2.441 GHz
Ref 107 dBpl #itten 10 dB 103.24 dBpY
#Peak
Log
10
dB/
]
83.2
dBul |
LgRv |- 1 K s o
51 52
Start 36 MHz Stop 25.608 GHz
#Res BW 106 kHz #UBK 306 kHz Sweep 2.387 s (8192 pts)
Marker  Trace Type % Anis Anplitude
1 (&3] Freg 2.441 GHz 183.24 dBpl)
2 (3 Frag 1.466 GHz 42.42 dBpl
3 &3] Freg 4.883 GHz 39.24 dBpl
4 [&D) Freg 4.883 GHz 39.24 dbpl
UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 59
Facsimile :+8159

6 24 8999
624 8124
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Conducted Spurious Emission

Report No. 12475916H
Test place Ise EMC Lab. No.6 Measurement Room
Date March 14, 2019
Temperature / Humidity 24 deg. C/50 % RH
Engineer Takafumi Noguchi
Mode Tx, Hopping Off, DHS
2480 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
3 Agilent R T 3 Agilent R T
Mkrl 18.29 kHz Mirl 156 khz
Ref 87 dBpY #fitten 10 dB 7.44 dBWY | Ref 97 dBpV Whitten 10 dB 16.99 dBpy
#Peak [ #Peak ‘
Log | Log
1o | 10 ‘
dB/ OC Coupled| | 4B/ DC Coupled
i1
LAY By e T T Sl e —Y SRS YVRY TV PRI Y YO SN SO AR T
5 5 L LA A M LA VA R | wv-rvnrwfm 5 52
Start 9.00 kHz Stop 150.88 kHZ Start 150 kHz Stop 30,800 MHz
#Res BH 200 Hz #UBH 628 Hz Sweep 2.279 s (1281 pts) #Res BH 9.1 kHz #BH 27 kHz Swesp 344.8 ms (1201 pts)
Markar Trace Type ¥ Ais Amplituds Marker Trace Type ¥ Axis Amplituds
1 (3 Freq 16.29 kHz 7.44 dBpl 1 (&3] Freg 158 kHz 16.98 dBul
30 MHz - 25 GHz
3 Agilent R T

Mkrl 2.488 GHz

Ref 107 dBpV #Atten 10 dB 162.61 dBpY
#Peak &
Log
16
dB/
DI
826
dBpY
LgAv h ..‘...._“ A S =
51 52
Start 36 MHz Stop 25.608 GHz
#Res BW 106 kHz #UBK 306 kHz Sweep 2.387 s (8192 pts)
Marker  Trace Type ¥ Axis Anplitude
1 @ Freq 2,488 BHz 182.51 dBuU
2 &3 Frag 1.487 BHz 41.85 dBul
3 &)} Freq 4,959 BHz 41,64 dBuy
4 @ Fraq 4,959 BHz 4164 dBuY
UL Japan, Inc.
b
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Spurious Emission

Report No. 12475916H
Test place Ise EMC Lab. No.6 Measurement Room
Date March 14, 2019
Temperature / Humidity 24 deg. C/50 % RH
Engineer Takafumi Noguchi
Mode Tx, Hopping Off, 3DHS5
2402 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
4 Agilent R 3 Agilent R T
Mkrl 1485 kHz Mrl 239 khz
Ref 87 dBpY #fitten 10 dB 7.66 dBWY | Ref 97 dBpy Whitten 10 dB 16.66 dBpy
#Peak [ #Peak ‘
Log | Log
1o | 16 |
ey OC Coupled| | 4B/ DC Coupled
<1> 1
LgRv LaA F —
Ww “‘u'vl ‘\I‘ Iuh“"‘“ ‘vémlnl M"A N Ay dt it T | o - i Wabgh r i tu i 4 by chiae b
— L L G L G (Ll 1Ll g 51 SZl
Start 9,00 KAz Ston 150.00 kHZ | Start 156 KAz Stop 30809 MHz
#Res BH 200 Hz #UBH 628 Hz Sweep 2.279 s (1281 pts) #Res BH 9.1 kHz #BH 27 kHz Swesp 344.8 ms (1201 pts)
Markar Trace Type K Axis Amplituds Marker Trace Type * Auis Amplituds
1 (3 Freq 14.85 kHz 7.66 dBpl 1 (&3] Freg 299 kHz 16.66 dBul
30 MHz - 25 GHz
3 Agilent R T

Mkrl 2.482 GHz

Ref 107 dBpV #Atten 10 dB 96.85 dBpY
#Peak
Log
16
dB/
DI
76.8 2
dBp ‘Zf ‘ 3
LgAv — —— v — -
51 52
Start 36 MHz Stop 25.608 GHz
#Res BW 106 kHz #UBK 306 kHz Sweep 2.387 s (8192 pts)
Marker  Trace Type ¥ Axis Anplitude
1 @ Freq 2,482 BHz 96.85 dBuU
2 &3 Frag 1.441 BHz 32.56 dBul
3 &)} Freq 3.844 BHz 36,59 dBuU
4 @ Fraq 24,814 BHz 32.22 By
UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Spurious Emission

Report No. 12475916H
Test place Ise EMC Lab. No.6 Measurement Room
Date March 14, 2019
Temperature / Humidity 24 deg. C/50 % RH
Engineer Takafumi Noguchi
Mode Tx, Hopping Off, 3DHS5
2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
3 Agilent R T 3 Agilent R T
Mkrl 9.94 kHz Mkrl 598 kHz
Ref 87 dBpY #itten 10 dB 8.83 dBpY | Ref 97 dBpy #Atten 10 dB 15.92 dBpl)
#Peak | #Peak ‘
Log | Log
10 | 18 |
ey DC Coupled| | dB/ OC Coupled
L 1
Lof -
o ’““i"w’l“‘m 'l,‘ﬁfu.‘ A T P VLY FLRTR A WO TP TR Y ol Kty F R I LQRV "W s "H h b LJ! Hp v B s A e i s o
a5 4 Ve L L A K R R ) 51 52
Start 9.00 kHz Stop 150.88 kHZ Start 150 kHz Stop 30,800 MHz
#Res BH 200 Hz #UBH 628 Hz Sweep 2.279 s (1281 pts) #Res BH 9.1 kHz #BH 27 kHz Swesp 344.8 ms (1201 pts)
Markar Trace Type K Axis Amplitude Marker Trace Type ¥ Axis Amplitude
1 3 Freq 9.94 kHz 8.83 dBpl 1 {3 Fregq 598 kHz 15.92 dapl
30 MHz - 25 GHz
3 Agilent R T
Mkrl 2.441 GHz
Ref 107 dBpl #itten 10 dB 6.84 dBpY
#Peak
Log
10
dB/
i]
763
dBY % fr 5
LgAv — A iy
51 52
Start 36 MHz Stop 25.608 GHz
#Res BW 106 kHz #UBK 306 kHz Sweep 2.387 s (8192 pts)
Marker  Trace Type % Anis Anplitude
1 (&3] Freg 2.441 GHz 96.64 dBpl
2 (3 Frag 1.466 GHz 33.35 dBpU
3 &3] Freg 3.965 GHz 33.23 dBpl
4 [&D) Freg 24.811 GHz 32.37 dbpl
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Spurious Emission

Report No. 12475916H
Test place Ise EMC Lab. No.6 Measurement Room
Date March 14, 2019
Temperature / Humidity 24 deg. C/50 % RH
Engineer Takafumi Noguchi
Mode Tx, Hopping Off, 3DHS5
2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
3 Agilent R T 3 Agilent R T
Mkrl 12,52 kHz Mirl 274 kHz
Ref 87 dBpY #itten 10 dB 7.70 dBpY | Ref 97 dBpY #Atten 10 dB 15.95 dBpl
#Peak | #Peak
Log | Log
10 | 18 |
ey DC Coupled| | dB/ OC Coupled
1
Lofv fof Lafy —
bt b bt A b el s . i bl W e ke o e
3§ 52 (I B TR QLA L L L L Ll [ (K 5 52
Start 9.00 kHz Stop 150.88 kHZ Start 150 kHz Stop 30,800 MHz
#Res BH 200 Hz #UBH 628 Hz Sweep 2.279 s (1281 pts) #Res BH 9.1 kHz #BH 27 kHz Swesp 344.8 ms (1201 pts)
Markar Trace Type K Axis Amplitude Marker Trace Type ¥ Axis Amplitude
Freq 12.52 kHz 7.78 dBpl 1 {3 Fregq 274 kHz 15.95 dapl
30 MHz - 25 GHz
3 Agilent R T
Mkrl 2.480 GHz
Ref 107 dBpl #itten 10 dB 55.80 dBpY
#Peak y
Log
10
dB/
i
753 .
dBul
LgAy g ‘? L . he 5
51 52
Start 36 MHz Stop 25.608 GHz
#Res BW 106 kHz #UBK 306 kHz Sweep 2.387 s (8192 pts)
Marker  Trace Type % Anis Anplitude
1 (&3] Freg 2,488 GHz 95.68 dBpl
2 (3 Frag 1.487 GHz 35.54 dBpl
3 &3] Freg 3.969 GHz 31.69 dBpl
4 [&D) Freg 24,415 GHz 32.97 dbpl
UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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Conducted Emission Band Edge compliance

Report No. 12475916H
Test place Ise EMC Lab. No.6 Measurement Room
Date March 14, 2019
Temperature / Humidity 24 deg. C/50 % RH
Engineer Takafumi Noguchi
Mode Tx DHS5
Hopping On
Low High
Agilent R T Agilent R T
Mkr2  2.480 806 GHz Mkr2 2.483 509 GHz
Ref 167 dBpY #Atten 10 dB 41.69 dBpV Ref 107 dBpY #Atten 10 dB 36.75 dBpY
¥Peak #Peak
P R
Log Log
19 N e [
dB/ / dB/ b
1] /J"J ol N
84.2 MM’S | 83.8 b 2
dEw e dEp foles =
el WEEN SN AN T P LAy e A e
S1 s2 51 52
Center 2,398 @00 GHz Span 19 MHz Center 2.484 808 GHz Span 19 MHz
#Res BH 1600 kHz #VBH 300 kHz Sweep 1.04 ms (1261 prs) #Res BH 100 kHz #UBH 388 kHz Sweep 1.04 ms (1201 pts)
Marker  Trace Type W s Anplitude Marker  Trace Type ¥ fixis finplituda
[ Freg 2.462 983 GHz 184,16 dBl 1 @ Freg 2.479 158 GHz 183.81 dBpU
2 &3] Frea 2.468 BAG GHz 41.59 dBull H @ Freq 2.483 588 GHz 36.75 dBpll
Hopping Off
Low High
% Agilent R T “ Agilent R T
Mkr2 2.480 806 GHz Mkre 2.483 508 GHz
Ref 1687 dBpY #ftten 10 dB 44.85 dBpV Ref 187 dBpY #Atten 10 dB 39.36 dBpY
#Peak i #Peak Pk
Log Log
18 18
dB/ \H dB/
1] o] M\‘W‘\
843 — £3.8 "
dEpl o B S
Lefiy T il st il Loy i e Y P NP
51 %2 51 52
Center 2,398 800 GHz Span 18 MHz Center 2.484 808 GHz Span 10 MHz
#Res BH 100 kHz #UBH 380 kHz Sweep 1.04 ms (1281 pts) #Res BH 160 kHz +UBH 388 kHz Sweep 1.04 ms (1201 pts)
Marker  Trace Trps ¥ s Anplituds Marker  Trace Type ¥ fixis Anplitude
1 & Freq 2.462 142 GHz 104.78 dBpU 1 @ Freq 2.488 142 GHz 183.79 dBpl
2 & Freq 2.468 B8 GHz 44.85 dBull z @ Freg 2,483 506 GHz 29.36 dBpll
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Emission Band Edge compliance

Report No. 12475916H
Test place Ise EMC Lab. No.6 Measurement Room
Date March 14, 2019
Temperature / Humidity 24 deg. C/50 % RH
Engineer Takafumi Noguchi
Mode Tx 3DH5
Hopping On
Low High
Agilent R T Agilent R T
Mkr2 2.460 836 GHz Mkr2 2.483 508 GHz
Ref 167 dBpY #fAtten 10 dB 39.70 dBpY Ref 187 dBpY #Rtten 10 dB 30.73 dBpl
#Peak #Peak
Log gt Log
10 ST g
a8/ {v’ dB/ 3
gy A
ul} JM ol \
Z%% g 77.9 W
o [ dBpl i
N
LRy = el LaAv Pt e, I o
51 82 51 s52)
Center 2,398 @00 GHz Span 19 MHz Center 2.484 808 GHz Span 19 MHz
#Res BH 1600 kHz #VBH 300 kHz Sweep 1.04 ms (1261 prs) #Res BH 100 kHz #UBH 388 kHz Sweep 1.04 ms (1201 pts)
Marker  Trace Type ¥ fixis Anplitude Marker  Trace Type ¥ fixis fnplitude
[ Freg 2.462 142 GHz 89.16 dBul) 1 @ Freg 2,458 BBA GHz 57.95 dByll
2 &3] Frea 2.468 BAG GHz 39.78 dBull H @ Freq 2.483 588 GHz 38.73 dBpll
Hopping Off
Low High
% Agilent R T “ Agilent R T
Mkr2 2.460 888 GHz Mkr2 2.483 588 GHz
Ref 167 dBpY #ftten 10 dB 39.61 dBpY Ref 187 dBpY #Atten 10 dB 34.16 dBpY
#Peak #Peak
Log T Log b
10 it ™
B/ f[ \\ B/ ,’f \\
tare,
o ,/ Dl B
. 78.1
v z
dBpY R—— Y P dBpY ol
Loy M—JM Lafs e VN "
51 82 51§52
Center 2,398 800 GHz Span 18 MHz Center 2.484 808 GHz Span 10 MHz
#Res BH 100 kHz #UBH 380 kHz Sweep 1.04 ms (1281 pts) #Res BH 160 kHz +UBH 388 kHz Sweep 1.04 ms (1201 pts)
Marker  Trace Trps ¥ Fis Finplituds Marker  Trace Type ¥ fixis Anplitude
1 & Freq 2.462 133 BHz 58.87 dBul) 1 @ Freq 2.490 150 GHz 58.12 dByll
2 & Freq 2.468 B8 GHz 39.51 dBull z @ Freg 2,483 506 GHz 24.18 dByll
UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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APPENDIX 2: Test instruments
Test Instruments
Test Item [LIMS ID [Description IManufacturer Model Serial ILast Calibration [Cal Int
Calibration [Due Date
IDate
RE 142182  [Measure IKOMELON KMC-36 - - - -
RE 142004 |AC2_Semi Anechoic TDK Semi Anechoic IDA-06902 06/29/2018 06/30/2020 [24
IChamber(NSA) Chamber 3m
RE 141556  [Thermo-Hygrometer CUSTOM (CTH-201 0003 12/05/2018 |12/30/2019 (12
RE/AT  |141885  |Spectrum Analyzer AGILENT [E4448A [US44300523 11/07/2018 |11/30/2019 |12
RE 141542  |Digital Tester Fluke Corporation  [FLUKE 26-3 78030611 08/21/2018 [08/31/2019 |12
RE 141392  [Microwave Cable Junkosha MWX221 1604S253(1 m) / 08/08/2018 08/31/2019 |12
1608S087(5 m)
RE 141579  |Pre Amplifier AGILENT 8449B 3008A02142 01/21/2019 01/31/2020 (12
RE 141296  [High Pass Filter UL Japan HPF SELECTOR 02 09/19/2018 {09/30/2019 |12
3.5-18.0GHz
RE 141512  |[Horn Antenna 1-18GHz Schwarzbeck BBHA9120D 254 06/06/2018 [06/30/2019 |12
RE/AT  |141899  |Spectrum Analyzer IAGILENT [E4448A MY46180655 08/10/2018 [08/31/2019 |12
RE 142011 |AC4_Semi Anechoic TDK Semi Anechoic IDA-10005 06/28/2018 06/30/2020 [24
IChamber(NSA) Chamber 3m
RE/AT  |141545 |DIGITAL HiTESTER HIOKI 3805 51201148 01/29/2019 {01/31/2020 |12
RE/AT  |142227 |Measure KOMELON KMC-36 - - - -
RE 141152  |[EMI measurement program [TSJ TEPTO-DV - - - -
RE/AT  |141900 |Spectrum Analyzer IAGILENT [E4440A MY46185823 11/15/2018 |11/30/2019 |12
RE 142008 |AC3_Semi Anechoic TDK Semi Anechoic IDA-10005 06/26/2018 06/30/2020 [24
IChamber(NSA) Chamber 3m
RE/CE  |141554  [Thermo-Hygrometer CUSTOM (CTH-180 1301 01/11/2019 {01/31/2020 |12
RE 141949  [Test Receiver Rohde & Schwarz  |ESCI 100767 08/06/2018 [08/31/2019 |12
RE 141424  |Biconical Antenna Schwarzbeck BBA9106 1915 06/04/2018 [06/30/2019 (12
RE 142183  [Measure IKOMELON KMC-36 - - - -
RE 141323  [Coaxial cable UL Japan - - 07/03/2018 07/31/2019 |12
RE 148897  |Attenuator KEYSIGHT 8491A MY 52462349 12/20/2018 |12/31/2019 |12
RE 141582  |Pre Amplifier SONOMA 310 260834 02/08/2019 {02/29/2020 |12
INSTRUMENT
RE 141532  [DIGITAL HiTESTER HIOKI 3805 51201197 01/29/2019 [01/31/2020 |12
RE 141266 |Logperiodic Antenna Schwarzbeck [VUSLPI9111B 911B-191 06/04/2018 06/30/2019 (12
(200-1000MHz)
RE 141507  |[Horn Antenna 1-18GHz Schwarzbeck BBHA9120D 258 06/07/2018 [06/30/2019 |12
RE 141513 [Horn Antenna 15-40GHz  [Schwarzbeck BBHA9170 BBHA9170306 06/07/2018 [06/30/2019 |12
RE 141232  [High Pass Filter UL Japan HPF SELECTOR  |001 09/19/2018 {09/30/2019 |12
3.5-18.0GHz
RE 141580 [MicroWave System IAGILENT 83017A IMY39500779 03/05/2019 03/31/2020 (12
IAmplifier
CE 141358  [LISN(AMN) Schwarzbeck INSLK8127 8127-730 07/25/2018 {07/31/2019 |12
RE 177964  [Microwave Cable Junkosha INC. MMX221 1901S329(1m)/ 03/05/2019 {03/31/2020 |12
1902S579(5m)
RE 142013  |AC3_Semi Anechoic TDK Semi Anechoic IDA-10005 04/06/2018 04/30/2019 (12
IChamber(SVSWR) Chamber 3m
CE 141927  [Terminator TME CT-01 - 10/26/2018 (10/31/2019 |12
CE 141247  |Attenuator(13dB) UFW Industries, Inc. [SOFP-013H2 N - 12/06/2018 |12/31/2019 |12
CE 141216  [Coaxial cable [Fujikura/Suhner/TSJ [SD-2W/SFM14/ -/00640 07/03/2018 [07/31/2019 |12
sucoform141-PE/
421-010
CE 141357  [LISN(AMN) Schwarzbeck INSLK8127 8127-729 07/24/2018 [07/31/2019 |12
AT 141835  [Power sensor IAGILENT IN1923A IMY 54070004 08/21/2018 08/31/2019 |12
AT 141812  |[Power Meter IAGILENT 8990B MY51000271 08/21/2018 [08/31/2019 |12
AT 141269  |Attenuator(10dB) 1-18GHz |Orient Microwave  [BX10-0476-00 - 03/26/2019 {03/31/2020 |12
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
:+81 596 24 8124
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*Hyphens for Last Calibration Date, Calibration Due Date and Cal Int are instruments that Calibration is not
required (e.g. software), or instruments checked in advance before use.

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
Telephone : +81 596 24 8999

Facsimile :+81 596 24 8124





