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RADIO TEST REPORT
Test Report No. : 12429781S-K-R2

Applicant :  RICOH COMPANY, LTD.
Type of Equipment :  Digital Camera
Model No. ¢ R02020

* Bluetooth BDR/EDR part
FCCID :  BBP-R02020
Test regulation :  FCC Part 15 Subpart C: 2018
Test Result : Complied

This test report shall not be reproduced in full or partial, without the written approval of UL Japan, Inc.
The results in this report apply only to the sample tested.
This sample tested is in compliance with the limits of the above regulation.
The test results in this test report are traceable to the national or international standards.
This test report must not be used by the customer to claim product certification, approval, or endorsement by
any agency of the Federal Government.
6. This test report covers Radio technical requirements.
It does not cover administrative issues such as Manual or non-Radio test related Requirements. (if applicable)
7. The all test items in this test report are conducted by UL Japan, Inc. Shonan EMC Lab.
8. The opinions and the interpretations to the result of the description in this report are outside scopes where UL
Japan has been accredited.
9. This report is a revised version of 12429781S-K-R1. 12429781S-K-R1 is replaced with this report.
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Correction of comment
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Since the marker placed at the hopping
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Deletion of SSA-02.
Audio analyzer is not used for
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11

Correction of place ("in Semi-anechoic
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SECTION 1: Customer information
Company Name : RICOH COMPANY, LTD.
Address : 1-3-6 Nakamagome, Ohta-ku, Tokyo, 143-8555, Japan
Telephone Number : +81-50-3534-5214
Facsimile Number : +81-3-3775-8531
Contact Person : Kenji Daigo
SECTION 2: Equipment under test (E.U.T.)
2.1 Identification of E.U.T.
Type of Equipment : Digital Camera
Model No. : R02020
Serial No. : Refer to Section 4, Clause 4.2
Rating : DC 5.0 V (USB), DC 3.6 V (Battery)
Receipt Date of Sample : August 20, 2018
Country of Mass-production : China
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: R02020 (referred to as the EUT in this report) is a Digital Camera.

General Specification

Clock frequency (ies)
Clock Oscillation Source Frequency
Wireless IC (Main Clock) Crystal Unit 48 MHz
Wireless IC (Command Clock) ASIC 30 MHz/60 MHz

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
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Radio Specification

Equipment type
Frequency of operation

Bandwidth
Channel spacing
Type of modulation
Antenna type

Antenna connector type
Antenna gain

Transceiver

2.4 GHz: 2402 MHz -2480 MHz (Bluetooth BDR/EDR/Low Energy (LE))
2412 MHz -2462 MHz (IEEE 802.11b, 11g, 11n (HT20))

W52: 5180 MHz -5240 MHz (IEEE 802.11a, 11n (HT20), 11ac (VHT20))
5190 MHz -5230 MHz (IEEE 802.11n (HT40), 11ac (VHT40))
5210 MHz (IEEE 802.11ac (VHTS80))

20 MHz (IEEE 802.11a/b/g/n/ac), 40 MHz (IEEE 802.11n/ac),

80 MHz(IEEE 802.11ac) , 1 MHz (Bluetooth BDR/EDR/Low Energy (LE))

5 MHz (Wi-Fi 2.4 GHz), 20 MHz/40 MHz/80 MHz (Wi-Fi 5 GHz),

1 MHz (Bluetooth BDR/EDR), 2 MHz (Bluetooth LE)

DSSS (IEEE 802.11b), OFDM (IEEE 802.11a/g/n/ac),

FHSS (Bluetooth BDR/EDR/ Low Energy (LE))

Pattern antenna (\/2 dipole antenna)

+ Parasitic element (Cu sheet)

MM5829-2700 <manufactured by Murata>

[2.4 GHz] 3.52 dBi

[5 GHz] 2.87 dBi

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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SECTION 3:

Test specification, procedures & results

31

Test Specification

Test Specification

FCC Part 15 Subpart C

FCC Part 15 final revised on March 12, 2018 and effective April 11, 2018

Title 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
3.2 Procedures and results
Item Procedure tification Worst Margin Results Remarks
Conducted FCC: ANSI C63.10-2013  [FCC: Section 15.207 26.6 dB Complied |-
L 6. Standard test methods 1.64590 MHz,
Emission QP N Tx DH5 2441 MHz
IC: RSS-Gen 8.8 IC: RSS-Gen 8.8
Carrier f5C§7KDB 558074 D01 [FCC: Section15.247(a)(1) See data. Complied |Conducted
Frequency IMeas Guidance v0s |
Separation IC: - IC: RSS-247 5.1 (b)
20 dB ll?SCzC4:7KDB 558074 D01 |FCC: Section15.247(a)(1) Complied |Conducted
Bandwidth - Injeas Guidancevos |
IC: RSS-Gen 6.12 IC: RSS-247 5.1 (a)
Number of ]17‘5CZC4:7KDB 558074 D01 FCC: Section15.247(a)(1)(iii) Complied |Conducted
Hopping Meas Guidance vO5________| ...
Frequency IC: - IC: RSS-247 5.1 (d)
Dwell time fSCZCA‘;KDB 558074 D01 FCC: Secti0n15.247(a)(1)(iii) Cornplied Conducted
Meas Guidance vO5__ |
IC: RSS-Gen 6.13 IC: RSS-247 5.1 (d)
Maximum Peak 1F5c2c4:7KDB 558074D01  [FCC: Section15.247(a)(b)(1) Complied |Conducted
Quiput Power Iteas Guidanee v03._____.| ...
IC: - IC: RSS-247 5.4 (b)
Spurious FCC: KDB 558074 D01 |FCC: Section15.247(d) 7.5 dB Complied |Conducted/
L. 15.247 72.799 MHz, QP, Vert. di
Emission & Meas Guidancevos | Tx, Hopping Off, 3DHS5 R% 1ate;i 0 MH
Band Edge IC: RSS-247 5.5 2441 MHz with Tx 11ac-20 (above z)
Compliance IC: RSS-Gen 6.12 RSS-Gen 8.9 5180 MHz *1)
RSS-Gen 8.10
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.

FCC Part 15.31 (e)

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

FCC Part 15.203 Antenna requirement

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

UL Japan, Inc.
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33 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99% Occupied IC: RSS-Gen 6.6 IC: - N/A Complied Conducted
Bandwidth

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

3.4 Uncertainty

EMI

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

Item Frequency range Uncertainty (+/-)
No. 1 SAC/SR | No.2 SAC/SR | No.3 SAC/SR | No.4 SAC/SR | No.5,6,8 SR

Conducted emission (AC Mains) LISN 150 kHz-30 MHz 2.5dB 2.5dB 2.5dB 2.6 dB 2.6 dB
Radiated emission 9 kHz-30 MHz 3.2dB 3.2dB 3.3dB - -
(Measurement distance: 3 m) 30 MHz-200 MHz 4.9 dB 4.8 dB 4.9 dB - -
200 MHz-1 GHz 6.1 dB 6.1 dB 6.1 dB - -
1 GHz-6 GHz 4.7 dB 4.7 dB 4.7 dB - -
6 GHz-18 GHz 5.3 dB 5.3 dB 5.3 dB - -
18 GHz-40 GHz 5.6dB 5.6dB 5.6 dB - -
Radiated emission 1 GHz-18 GHz 5.6 dB 5.6 dB 5.6 dB - -
(Measurement distance: 1 m) 18 GHz-40 GHz 5.9 dB 5.9 dB 5.9 dB - -

SAC=Semi-Anechoic Chamber
SR= Shielded Room is applied besides radiated emission

Antenna terminal test Uncertainty (+/-)
Power Measurement above 1 GHz (Average Detector) SPM-06 0.48 dB
Power Measurement above 1 GHz (Peak Detector) SPM-06 0.66 dB
Power Measurement above 1 GHz (Average Detector) SPM-07 0.47 dB
Power Measurement above 1 GHz (Peak Detector) SPM-07 0.64 dB
Power Measurement above 1 GHz (Average Detector) SPM-13 0.90 dB
Power Measurement above 1 GHz (Peak Detector) SPM-13 1.04 dB
Spurious emission (Conducted) below 1GHz 1.8 dB
Spurious emission (Conducted) 1 GHz-3 GHz 1.7 dB
Spurious emission (Conducted) 3 GHz-18 GHz 2.5dB
Spurious emission (Conducted) 18 GHz-26.5 GHz 2.5dB
Spurious emission (Conducted) 26.5 GHz-40 GHz 2.7 dB
Bandwidth Measurement 1.01 %
Duty cycle and Time Measurement 0.012 %
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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35 Test Location

UL Japan, Inc. Shonan EMC Lab.

1-22-3, M egumigaoka, Hiratsuka-shi, Kanagawa-ken 259-1220 JAPAN

Telephone: +81 463 50 6400, Facsimile: +81 463 50 6401

JAB Accreditation No. RTL02610

FCC Test Firm Registration Number: 839876

. . . . Maxi
. IC Registration |Width x Depth x Size of reference ground plane (m) / aximum
Test site X . . measurement
Number Height (m) horizontal conducting plane .
distance

No.1 Semi-ancchoic 1, o/, | 206x113x7.65  [206x11.3 10m

chamber

No-2 Semi-anechoic 1,0/, 206x113x7.65  |20.6x11.3 10m

chamber

No.3 Semi-anechoic 1, -, 5 12.7x7.7x5.35 12.7x7.7 5m

chamber

No.4 Semi-anechoic | 8.1x5.1x3.55 8.1x5.1 -

chamber

No.1 Shielded room - 6.8 x4.1x2.7 6.8 x4.1 -

No.2 Shielded room - 6.8 x4.1x2.7 6.8 x4.1 -

No.3 Shielded room - 6.3x4.7x2.7 6.3x4.7 -

No.4 Shielded room - 44x4.7x2.7 4.4x4.7 -

No.5 Shielded room |- 7.8x6.4x%x2.7 7.8x6.4 -

No.6 Shielded room |- 7.8x6.4x2.7 7.8x6.4 -

No.8 shielded room - 345x55x24 345x5.5 -

No.1 M easurement ) 255 x4.1x2.5 i )

room

3.6 Test data, Test instruments, and Test set up

Refer to APPENDIX.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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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, 3DH5 2441 MHz
Spurious Emission
(Conducted/Radiated)
Spurious Emission Tx (Hopping Off) 3DH5 2441 MHz
(Radiated) with Tx 11ac-20 5180MHz
Band Edge Compliance Tx (Hopping Off) DHS, 3DH5 2402 MHz
(Radiated) 2480 MHz
Tx (Hopping Off) DHS, 3DH5 2402 MHz
with Tx 11ac-20 5180MHz 2480 MHz
Carrier Frequency Separation Tx (Hopping On) DHS5, 3DH5 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) DHS5, 3DHS -
Dwell time Tx (Hopping On), -
-DH1, DH3, DHS5
-3DH1, 3DH3, 3DHS
Maximum Peak Output Power Tx (Hopping Off) DHS, 2DHS, 3DHS5 2402 MHz
2441 MHz
2480 MHz
Band Edge Compliance Tx DHS, 3DHS 2402 MHz
(Conducted) -Hopping On 2480 MHz
-Hopping Off
99% Occupied Bandwidth Tx DHS, 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 the test items based on Bluetooth Core specification.
*EUT has the power settings by the software as follows;
Power settings: Fixed
Software: 07020018(0803)
*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.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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4.2 Configuration and peripherals
A
1
(DC5.0V)
B

T
AC 120V /60 Hz

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

Description of EUT and Support equipment
No. | Item Model number Serial number Manufacturer | Remark
A Digital Camera R02020 YN10001081 *1) RICOH EUT
YN10001066 *2)
B AC Adapter AC-U2 18011000084 RICOH -

*1) Used for Radiated emission test.
*2) Used for Antenna terminal conducted tests.

List of cables used

No. | Name Length (m) Shield Remark
Cable Connector
1 USB 0.4 Shielded Shielded -
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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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.

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

/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.

EUT
= .
Attenuator
Test. l
recerver ] LISN

Ground plane

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

The EUT via AC adapter 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

UL Japan, Inc.

Shonan EMC Lab.

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

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 PK
IF Bandwidth BW 120 kHz RBW: 1 MHz | Synchronous noise for RF RBW: 100 kHz
VBW:3 MHz | carrier duty cycle VBW: 300 kHz
RBW: 1 MHz
VBW: 10 Hz*1)

*1) Although DA 00-705 accepts VBW = 10 Hz for AV measurements, it was confirmed that superfluous smoothing was
not performed.

UL Japan, Inc.

Shonan EMC Lab.
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Below 1 GHz
Measuring Antenna
EUT (Loop / Biconical / Logperiodic)
Q __— Auenuator
“ .
Im
x : Center of turn table

Test Distance : 3 m

1 GHz - 13 GHz

e .. Measuring Antenna

EUT “\‘ (Horn)

Spectrum

Analyzer

Test Volume ‘ Im . Attenuator or Filter

1 : Radius of an outer periphery of EUT

*: Center of turn table

Distance Factor: 20 x log (3.93 m*/3.0 m) = 2.35 dB
*Test Distance : (3 + Test Volume /2) -r=3.93 m

Test Volume : 2 m (Test Volume has been calibrated based on CISPR16-1-4.)

r=0.07m

13 GHz - 26.5 GHz

Measuring Antenna

(Horn)

EUT

Spectrum

Analyzer

x : Center of turn table

Distance Factor: 20 x log (1.0 m* /3.0 m) = -9.54 dB
*Test Distance : 1 m

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401



Test report No. : 12429781S-K-R2
Page : 14 of 64

Issued date : February 13, 2019
FCCID : BBP-R02020

- 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.

Worst position:

Below 1 GHz 1 GHz - 2.8 GHz 2.8 GHz - 13 GHz 13 GHz - 18 GHz 18 GHz —26.5 GHz
Horizontal X X X X X
Vertical X Y X X X

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

: 30 MHz - 26.5 GHz
: APPENDIX
: Pass

Measurement range
Test data
Test result

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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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 | Detectoy] Trace Instrument used
20dB Bandwidth 3 MHz 30 kHz 100 kHz Auto Peak Max Hold Spectrum Analyzer
99% Occupied Enough width to displ{ 1to5 % Three Auto Peak Max Hold Spectrum Analyzer
Bandwidth *1) emission skirts of OBW times *1)
of RBW
Maximum Peak - - - Auto Peak - Power Meter
Output Power Average (Sensor: S0MHz BW)
*2)
Carrier Frequency 5 MHz 100 kHz 300 kHz Auto Peak Max Hold Spectrum Analyzer
Separation
Number of Hopping | 30 MHz 300 kHz 1 MHz 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 10 kHz 30 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) 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 = 10 kHz)

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

Test data : APPENDIX
Test result : Pass

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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APPENDIX 1: Test data
Conducted Emission
UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2018/08/31
Mode : Tx DH5 2441 MHz
Power : DC5V (USB)
Temp./Humi. 20 deg.C / 62 %RH
Remarks H
Limit1 : FCC 15C (15.207) QP
Limit2 : FCC 15C (15.207) AV Engineer : Kazutaka Takeyama
80 — Limit1 (QP)
70 —— Limit2 (AV)
60 N (PK)
= —_ N (QP/AV)
32 i
g %07 O N LK)
W\, L1(QP/AV)
S 40 —¥
S AN
= J
= 30 i ; ,
& o il \"/J'Ln | AT oy
20
10
0
2 3 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
No. Frea <0P§eadm <av>_| CFe <0P§es“"s<Av> <oP>LIm" <AV <QP>M . In<A\v> Phase | Comment
[MHz] [dBuV] [dBuV] [dB] [dBuV] [dBuV] [dBuV] [dBuV] [dB] [dB]
1 0.16200] 2419 5.45 12.38 65.36 55.36 28.7 375 N
2 0.32700 15.48 3.07 1239 59.53 49.53 316 34.0 N
3 1.64590) 16.87 0.56, 12.48 56.00 46.00 26.6 329 N
4 4.75680| 773 -1.95 12.66 56.00 46.00 356 35.2 N
5 6.45300 3.13 -3.12 12.73 60.00 50.00 44.1 403 N
6 9.02000] 2.84 -3.18 12.87 60.00 50.00 44.2 40.3 N
7 0.16200] 23.98 5.59 12.38 65.36 55.36 29.0 373 L
8 0.32700 13.98 2.84 12.39 59.53 49.53 33.1 343 L1
9 2.02660| 12.94/ -1.12 12.50 56.00 46.00 30.5 346 L
10 4.05690 10.17 -1.43 12.62 56.00 46.00 33.2, 348| L1
1 6.45300] 2.58 -3.48 1273 60.00 50.00 446 40.7 8]
12 9.02000] 237 -3.46 12.87 60.00 50.00 447 40.5 L

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

LISN (AMN) =SLS-02

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Conducted Emission

Report No. 12429781S-K-R2
Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date August 31,2018
Temperature / Humidity 20 deg. C/ 62 % RH
Engineer Kazutaka Takayama
Mode Tx, Hopping Off, DHS
2402 MHz
80 —— Limit1 (P)
70 —— Limit2 (AV)
sol— I — N
s —u
2 50 ) I B O R
§ 40 = N
: A T a———
Z 30 L i ey
e Vo el da i sl ek "
”0 ol
10
0
2 3 5 7 1 3 5 7 10 20
A5 [PEAK DATA] Freauency [MHz] 30
2441 MHz
80 —— Limit1 (QP)
70 —— Limit2 (AV)
sol— N
S — —u
3 50
= 4Va — T T T | | | —
§ 40 v
3 Y N4 I M“‘“f‘"ww'\“\m }
z 30 VT WRAT e 1 " "
o ’ B R VTR A il ol
20
10
0
2 3 5 T 1 2 3 5 7 10 20
A5 [pEAK DATA] Frequency [MHz] 30
2480 MHz
80 — Limit1 (QP)
70 —— Limit2 (AV)
oof—— N
s —u
3 s0
Ny et - | — ] —
§ 40 Ao
2 5 MUA At e ]
= N O T AP T e : “
20
10
)
2 3 5 7 1 2 3 5 7 10 20
15 [PEAK DATA] Frequency (MHz] 30
Y scale [dBuV] Chart — N — 1
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Conducted Emission

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room

Date : 2018/08/31

Mode : Tx 3DH5 2441 MHz
Power _ : DC5V (USB)
Temp./Humi. 20 deg.C / 62 %RH
Remarks -
Limit1 : FCC 15C (15.207) QP )
Limit2 : FCC 15C (15.207) AV Engineer : Kazutaka Takeyama
80 — Limit1 (QP)
70 —— Limit2 (AV)
60 N (PK)
= — N (QP/AV)
=3 ~
a 50 =
k=l . S [ T | — L1(PK)
Ap L1(QP/AV)
S 40 —-
< W
= N
> 30 vl
— \ ff N LA
. A i v
o ! ! Nt b et
20
10
0
2 3 S5 7 1 2 3 5 7 10 20
A5 Frequency [MHz] 30
F Readin CF: Results Limit Margin
No. fea QP> | <AV Fac |7<ap> | <AV> | <ap> | <AV> | <ap> | <AV> | Phase | Comment
MHz] 0BVl | (0BuV] | (0B | [dBuV] | [dBuVl | [dBuVi | (0Bu\l | [dBl | [dB]
1 0.16200] 2419 5.21 12.38 65.36 55.36 28.7 37.7 N
2 0.32600] 15.37 345 1239 59.55 49.55 317 337 N
3| 1es000] 1597| 057| 1248 5600 4600 275 320 N
4 4.74000 891 -1.88 12.66 56.00 46.00 344 35.2 N
5| so7100| 269 -330| 1281 6000 5000 445 404 N
6 9.21500] 249 -3.39 12.88 60.00 50.00 446 40.5 N
7 0.16200] 24.47 5.22 12.38 65.36 55.36 28.5 377 L
8|  o032600] 1165 156| 1230 5055 4955 355 356| L1
9 2.00400 14.68 -0.07 12.50 56.00 46.00 28.8 335 L
10| 402510 905| -156| 1262 5600 4600 343| 340| L1
1 8.07100 228 -3.67 12.81 60.00 50.00 449 40.8 8]
12 9.21500] 2.36 -3.55 12.88 60.00 50.00 447 40.6 L

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

LISN (AMN) =SLS-0

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile
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Conducted Emission

Report No. 12429781S-K-R2
Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date August 31, 2018
Temperature / Humidity 20 deg. C/ 62 % RH
Engineer Kazutaka Takeyama
Mode Tx, Hopping Off, 3DH5
2402 MHz
80 —— Limit1 (QP)
70 —— Limit2 (AV)
P N
B oo
g 0=
5 40\/ A% I I O ) B
s TV WA MWW’*‘TWM Mo )
z % ’ I I A
3 i i o il
20
10
[
2 K 5 7 1 3 5 7 10 20
15 [pEAK DATA] Frequency [MHz] 30
2441 MHz
80 —— Limit1 (QP)
70 —— Limit2 (AV)
60— N
—u
Z 50
2 MA T T
8 40 o
2 AN I L i
z % Ty T S
o« e Wb i . "™
20
10
0
2 3 5 7 1 2 3 5 7 10 20
15 [PEAK DATA] Frequency [MHz] 30
2480 MHz
80 — Limit1 (QP)
70 —— Limit2 (AV)
60 N
— 1
E 50—
=
& V BV T A v K 1w M) B ) .
20 e
10
)
2 3 5 T 1 2 3 5 7 10 20
15 [ PEAK DATA ] Frequency [MHz] 30
Y scale [dBuV] Chart — N — 1

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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20dB Bandwidth, 99% Occupied Bandwidth and Carrier Frequency Separation

Report No. 12429781S-K-R2

Test place Shonan EMC Lab. No.5 Shielded Room

Date September 5, 2018 February 8, 2019

Temperature / Humidity 27 deg. C /49 % RH 23 deg. C /30 % RH

Engineer Shiro Kobayashi Shiro Kobayashi

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 0.957 893.696 1.002 >=0.638
DH5 2441.0 0.958 895.256 1.000 >=0.639
DH5 2480.0 0.959 895.804 0.990 >=0.640
DHS5 Hopping On - 78247.700 - -
3DH5 2402.0 1.298 1176.000 1.005 >=0.866
3DHS 2441.0 1.305 1184.400 1.000 >=0.870
3DH5 2480.0 1.294 1181.170 1.000 >=0.863
3DHS Hopping On - 78365.300 - -

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

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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20dB Bandwidth and 99% Occupied Bandwidth

2402 MHz 2402 MHz
Agilent RL % Agilent RL
Ref 187 dBpY #Atten 10 dB Ref 167 dBpY #Atten 10 dB
#Peak #Peak
Log Log
18 16 WA
4B/ o a8/ o~ e
17 ki > <
IR e P,
- b, |
Lafw LgAw
ML 52 ML 52
Center 2,402 G0@ § GHz Span 3 MHz Center 2.462 988 B GHz Span 3 MHz
#Res BH 30 kHz #YBH 108 kHz Sweep 3.2 ms (1201 pts) #Res BH 3@ kHz #UBH 100 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BN % Pur 9900 7 Occupied Bandvidth Occ BH % Pur  99.00 7
893.6955 kHz x B -26.00 db 1.1760 MHz % dB  -20.00 dB
Transmit Freq Error  29.127 kHz Transmit Freq Error  26.656 kHz
% dB Bandwidth 957.267 kHz % dB Bandwidth 1.298 MHz
2441 MHz 2441 MHz
Agilent RL = Agilent RL
Ref 187 dBpY #Atten 10 dB Ref 167 dBpY #Atten 10 dB
#Peak #Peak
Log Log
18 19 L,
a8/ P a8/ o Y
7 ki > \(—
I —
Lafw LgAv
ML 52 ML 52
Center 2.441 908 § GHz Span 3 MHz Center 2.441 008 & GHz Span 3 MHz
#Res BH 30 kHz #UBH 100 kHz Sweep 3.2 m3 (1201 pts) #Res BH 38 kHz #UBH 100 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BH % PWr  99.00 7 Occupied Bandwidth Occ BH X Pur  99.00 ¥
895.2558 kHz x B -20.00 dB 1.1844 MHz % dB  -20.00 dB
Transmit Freq Error  25.078 kHz Transmit Freq Error  24.967 kHz
% dB Bandwidth §57.877 kHz % dB Bandwidth 1.305 MHz _
2480 MHz 2480 MHz
Agilent RL = Agilent RL
Ref 187 dBpY #Atten 10 dB Ref 167 dBpY #Atten 10 dB
#Peak #Peak
Log Log
18 [y 16
B/ o ds/ [
> € > =
L\ Frs e T ™ IR QE
i
Lafw LgAv
ML 52 ML 52
Center 2.480 908 § GHz Span 3 MHz Center 2.480 008 @ GHz Span 3 MHz
#Res BH 30 kHz #UBH 100 kHz Sweep 3.2 m3 (1201 pts) #Res BH 38 kHz #UBH 100 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BH % PWr  99.00 7 Occupied Bandwidth Occ BH X Pur  99.00 ¥
895.8041 kHz x B -20.00 dB 1.1817 MH=z % dB  -20.00 dB
Transmit Freq Error  23.796 kHz Transmit Freq Error  22.576 kHz
% dB Bandwidth $59.451 kHz % dB Bandwidth 1.294 MHz
UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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20dB Bandwidth and 99% Occupied Bandwidth

DHS, Hopping On 3DHS, Hopping On
3 Agilent RL ¥ Agilent RL
Ref 167 dBpV #ftten 16 dB Ref 107 dBpV #Aitten 10 dB
#Peak #Poak
Loa Log i
16 19
dB/ N ( <« dB/ N } \ <«
J | | |
| | / |
. | ) ]
LaRy LgAv
ML 82 M1 52
Center 2.441 @0 GHz Span 188 MHz Center 2.441 0@ GHz Span 1608 MHz

#Res BH 1 MHz +YBH 3 MHz

Sweep 1.84 ms (1281 pts)
Occ BH % Pur 99.00 %

#Res BH 1 MHz

#YBH 3 MHz

Occupied Bandwidth

Sweep 1.04 ms (1201 pts)
Occ BH ¥ Pur 99.08 1

Occupied Bandwidth

78.2477 MHz % dB -20.00 dB 78.3653 MHz % dB -20.00 dG
Transmit Freq Error  -99.481 kHz Transmit Freq Error  -94.333 kHz
% dB Banduidth 80.747 MHz ¥ dB Bandmidth 86.996 MHz

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Carrier Frequency Separation

2402 MHz 2402 MHz
o Agilent RL o Agilent RL
& Mkrl 1,802 5 MHz & Mkrl 1,805 @ MHz
Ref 187 dEpV #Htten 10 dB .07 dB Ref 167 dBpV #Atten 18 dB .11 dB
*Peak *Peak
Log Log
5 5
dB/ ® 1 dB/
= AR o 4
— ' R r A b, AT R P
J Y / i A ey MATH L LAFATY
/ L L h
."I' ."-. Il." ‘\‘ 7 I.-“,.-"'J"IL’* v > e ot
/ \ \ / ((‘ = e '
Vs 5 ’ d Vg
Lafv :‘/ \ r N /] Lafv [
7 7 1
S | s1 s/
V3 rCl / v3 FCl |
pAl ARl |
£: |7 e ]
50k i 50k |/
Swp |7 Swp |
/

Center 2,402 758 B GHz Span 3 MHz Center 2,482 758 @ GHz Span 3 MHz
*Res BH 188 kHz *VEH 308 kHz Sweep 1.04 ms (1201 pts) *Res EW 108 kHz *UBH 388 kHz Sweep 1.84 ms (1281 prs)
2441 MHz 2441 MHz

6 Agilent RL e Agilent RL
a Mkrl 1.008 8 MHz a Mkrl 1000 @ MHz
Ref 187 dEpV *Atten 18 dB -8.82 dB Ref 187 dEpV *ften 16 dB .84 dB
wPeak *Peak
Log Log
5 5
dB/ iR 1 dB/
o — \Jo‘ — Jo iR $
! \". / \ / "|‘ RV A \ Y. Vatut
] ] T t 7 Y T = 7 = W i ==
f \ / \ \ - ! A
//l s ’J ", ,/) N
Lafv |/ ’ N F ™ Lafv
Ry
31 52 31 82
V3 FC| V3 FC]
AR AR
£(): £0fn
250k 258k
Swp Sup
Center 2.441 @08 @ GHz Span 3 MHz Center 2,441 888 @ GHz Span 3 MHz
*Res BH 108 kHz *VEH 308 kHz Sweep 1.84 ms (1281 prs) *Res EW 108 kHz #UBH 3980 kHz Sweep 1.84 ms (1281 prs)
2480 MHz 2480 MHz
o Agilent RL  Agilent RL
& Mirl 9900 kHz a Mkrl 1.060 @ MHz
Ref 187 dEpV *Atten 10 dB -0.38 dB Ref 167 dBpv #Atten 18 dB -8.43 dB
sPeak sPeak
Log Log
5 5
dB/ dB/
pre b R o Y L
F \ ¥ il - R, s e o A, AR
S P - . b s |- 4 h Ay
I \ ! \ b, ~ e, | | W
\ / \ / e/ i T
\ 7 ) i ]r
\ r N \
LoRv N A / . LoRv \
A ) )
st s2 - - ‘~\. 5182 \
V3 FC V3 FC 4
AR hY AA| \
£(f): 5 £0(f): |
250k Y 50k
Swp 4 Swp
Center 2,479 250 B GHz Span 3 MHz Center 2,479 258 @ GHz Span 3 MHz
sRes BH 100 kHz VBN 388 kHz Sweep 1.84 ms (1201 prs) *Res BH 100 kHz *UBH 300 kHz Sweep 1.4 ms (1201 pts)
UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Number of Hopping Frequency

Report No. 12429781S-K-R2

Test place Shonan EMC Lab. No.5 Shielded Room

Date September 5, 2018

Temperature / Humidity 27 deg. C /49 % RH

Engineer Shiro Kobayashi

Mode Tx, Hopping On,
Mode Number of channel Limit

[channels] [channels]

DHS5 79 >=15
3DH5 79 >=15

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

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Number of Hopping Frequency

3DHS5

Hopping On (1/3)
RL

DHS5
Hopping On (1/3)
¥ Agilent RL
Ref 187 dBpY #Atten 10 dB
e

5
&/ PN, o e W O M I AL

Il

A ]

il

A RS

IEILERLER LA A
LgRAw

51 62

£0fx
FTun

Sup

|

/

Y3 FC {
|

|

|

Start 2,400 809 GHz

Stop 2.430 898 GHz

i Agilent

Ref 167 dBpV
#Peak

#Atten 10 dB

Log

5
dB/

VNV

LgRy

$1 82

Y3 FC

£0:
FTun

Swp

{WW’V
(
|
(
|
|

Start 2,460 008 GHz

Stop 2,438 000 GHz

#Res BH 308 kHz #YBH 1 MHz Sweep 1.04 ms (1261 pis) #Res BH 308 kHz #UBH 1 MHz Sweep 184 ms (1261 prs)
Hopping On (2/3) Hopping On (2/3)
% Agilent RL s Agilent RL
Ref 187 dBpY #Atten 10 dB Ref 167 dBpY #ftten 10 dB
#Peak #Peak
Log Log
5 5
A 2R PR AU N NN A Wl ol Nala a8/
A AN AR A AT A A T R S M A A K
NN RN
IR IR T T

Lafw Lafy
51 52 51 82
Y3 FC| Y3 FC

AA AR
£(f £(F):
FTun FTun
Sup Stip
Start 2.430 808 GHz Stop 2.460 06D GHz Start 2,430 008 GHz Stop 2.466 809 GHz
#Res BA 300 kHz #WEH 1 MHz Sweep 104 ms (1201 prs) #Res BI 300 kHz SUBH 1 MHz Sweep 1.04 ms (1281 pts)_

Hopping On (3/3)
RL

# Agilent

Ref 167 dBwY #ftten 18 dB

#Peak
Log
5

dB/

LaRw

5182 \

V3 FC \

£0x
FTun

Sup

Start 2.468 Q08 GHz

#Res BH 300 kHz #YBH 1 MHz

Stop 2.498 008 GHz

Sweep 1.84 ms (1261 pts)

% Agilent

Ref 167 dBpY

Hopping On (3/3)
RL

#Atten 18 dB

#Peak
Log

5
dB/

P Y e

LaAw

5182

Y3 FC

£0f):
FTun

Swp

Start 2.460 000 GHz
#Res BW 300 kHz

Stop 2.499 900 GHz

#UBH 1 MHz Sweep 1.04 ms (1201 pts)

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Dwell time
Report No. 12429781S-K-R2
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 5, 2018
Temperature / Humidity 27 deg. C /49 % RH
Engineer Shiro Kobayashi
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]
DHI 51.2times /  Ssec. x 31.6 sec. = 324 times 0.399 129 400
DH3 23.6times /  Ssec. x 31.6 sec. = 150 times 1.656 248 400
DH5 20.0 times /  Ssec. X 31.6 sec. = 127 times 2.905 369 400
3DH1 49.6times /  Ssec. x 31.6 sec. = 314 times 0.407 128 400
3DH3 25.0times /  Ssec. x 31.6 sec. = 158 times 1.657 262 400
3DH5 204 times /  Ssec. x 31.6 sec. = 129 times 2.909 375 400
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]
DHI1 51 52 52 53 48 51.2
DH3 22 25 23 24 24 23.6
DH5 21 23 19 17 20 20
3DHI 50 49 49 49 51 49.6
3DH3 25 27 25 24 24 25
3DH5 25 17 21 19 20 20.4

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 =179.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401



Test report No. : 12429781S-K-R2

Page : 27 of 64
Issued date : February 13, 2019
FCCID : BBP-R02020

Dwell time

DH1 (1/2)
(Representative chart)

DHI (2/2)

Agilent RL Agilent RL
a Mkrl 3994 ps
Ref @ dBm #Atten 18 dB Ref @ dBm #Atten 10 dB 1.89 dB
#Peak #Peak
Log Loa
16 18 |
dB/ dB/ |
LgAv
st sl | Al
Start 2.441 968 GHz

Stop 2.441 968 GHz

Start 2.441 989 GHz
Res BH 198 kHz

+WBH 380 kHz

Stop 2.441 800 GHz
Sweep 5 5 (8001 pts)

o5 BH 8 MHz #UBH 58 MHz Sweep 500 ps (8001 prs)
Marker  Trace Type W s finplitude
1R @ Tine 49.94 ps -74.87 dBn
ia &l Tine 399.4 ps 1.89 dB
Start 2.441 890 GHz - Stop 2.441 696 GHz
Res BH 186 kHz #WBH 388 kHz Swesp 5 5 (6001 pts)
(Representative chart)
# Agilent RL Agilent RL
a Mkrl  1.656 ms
Ref B dBm #Atten 10 dB Ref @ dBm #Atten 10 dB 8.03 dB
#Pel #Peak
Log Log
18 1@
dB/ dB/
aid
LaAy LgAv
51 52 51 52
H3 VS Start 2.441 968 GHz Stop 2.441 088 GHz
AR IR | [0 A T AT (R I o3 BH 8 MHz +UBH 50 MHz Sweep 2.5 ms (3081 pts)
£(f): Marker  Trace Type ¥ Bxis Anplitude
F5mk 1R @ Tine 384.7 ps -72.88 dBm
H ia el Tine 1.656 ms 6.83 dB
Start 2.441 890 GHz - Stop 2.441 000 GHz
Res BH 108 kHz #WBH 368 kHz Sweep 5 5 (8001 pts)
(Representative chart)
Agilent RL RL
a Mkrl 2,995 ms
Ref 8 dBm #Atten 10 dB Ref @ dBm #Atten 10 dB 1.84 dB
#Peak #Peak
Log Log
18 1@
dB/ dB/
: kb
LaAy LgAv
51 52 51 52
W3 Vs Start 2.441 069 GHz Stop 2.441 980 GHz
ARl P O AT L Ll s B 8 MHz #UBH 50 MHz Sweep 4 ms (8001 pts)
£(f): Marker  Trace Type X Bxis Anplitude
x50k 1R 5 Tine 385 pe -£8.18 dBn
" 1a 33 Tina 2.965 me 1.84 dB
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Dwell time
(Representative chart)
Agilent RL RL
A Merl 4873 ps
Ref & dBm #Atten 10 dB Ref @ dBm #Atten 16 dB 8.64 dB
#Peak #Peak
Log Log
18 1@
dB/ dB/
LaAy | 1 LgAv
152 |H il s1 52 rr i
W3 WS Center 2.441 668 GHz Span 6 Hz
AA i | il ] o5 BH 8 MHz #YBH 58 MHz Sneep 680 ps (3001 prs)
£ Marker  Trace Type ¥ Auis finplitude
50k 1R @ Tine 116.9 pe -72.32 dBn
1a @ Tine 187.3 p 8.64 dB
Center 2.441 636 GHz B Span © Hz
Res BH 108 kHz #WBH 308 kHz Sweep 5 5 (6001 pts)
(Representative chart)
% Agilent RL # Agilent RL
a Mkrl  1.657 ms
Ref 6 dBm Atten 18 dB Ref B dBm Atten 16 dB 1.67 dB
#Peak #Peak
Log Log —
16 19
dB/ dB/
— i
LagAv LgAv T T
51 52 51 s2
H3 FS Center 2.441 008 GHz Span @ Hz
AR \ A ] M es BH 8 MHz +UBH 50 MHz Sweep 2.5 ms (5001 pts)
£ Markar  Trace Type ¥ Axis Anplitude
50k 1R @ Tine 384.7 ps -78.56 dBn
ia ) Tine 1.657 ms 1.87 dB
Center 2.441 808 GHz - Span @ Hz
Res BH 186 kHz #WBH 360 kHz Sweep 5 5 (8001 pts)_
(Representative chart)
% Agilent RL RL
a Mkrl 2,989 ms
Ref @ dBm Atten 18 dB Ref @ dBm Atten 10 dB 0.02 dB
#Peak #Peak
Log Log o
18 1@
dB/ dB/
LoAv LgAv
51 52 51 82
H3 VS Center 2.441 680 GHz Span @ Hz
AA ] i ' ) P s BU 8 MHz +YBH 56 MHz Sweep 4 ms (8061 pis)
£(F): Marker  Trace Type X Bxis Amplitude
50k 1R @ Tine 383.5 us -71.96 dBn
1a @ Tine 2.989 ne .82 db
Center 2.441 GGG GHz - Span @ Hz
Res BH 166 kHz #UBH 308 kHz Sweep 5 5 (8001 pts)
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Maximum Peak Output Power

Report No. 12429781S-K-R2

Test place Shonan EMC Lab. No.5 Shielded Room

Date September 7, 2018

Temperature / Humidity 25 deg. C/55 % RH

Engineer Shiro Kobayashi

Mode Tx, Hopping Off,

Conducted Power e.ir.p. for RSS-247
Mode Freq. Reading Cable Atten. Result Limit Margin |Antennal Result Limit Margin
Loss Loss Gain
[MHz] [dBm] [dB] [dB] | [dBm] | [mW] | [dBm] | mw] | [dB] | [dBi] [ [dBm]] [mW] | [dBm]] [mW] ]| [dB]

DH5 2402.0 -7.80 1.94 9.68 3.82 | 241 [2096 | 125 1714 [ 352 [ 7.34 | 5.42 [36.02 | 4000 [ 28.68
DH5 2441.0 -7.04 1.95 9.67 458 | 287 [2096 | 125 | 1638 | 3.52 [ 8.10 | 6.46 |36.02 | 4000 [27.92
DH5 2480.0 -9.69 1.96 9.67 1.94 1.56 20.96 125 19.02 3.52 5.46 3.52 | 36.02 | 4000 | 30.56
2DH5 2402.0 -6.02 1.94 9.68 5.60 3.63 20.96 125 1536 | 3.52 9.12 8.17 | 36.02 | 4000 | 26.90
2DH5 | 2441.0 529 1.95 9.67 633 | 430 [ 2096 | 125 | 1463 | 3.52 | 985 | 9.66 |36.02 | 4000 | 26.17
2DH5 | 2480.0 -8.02 1.96 9.67 361 | 230 [ 2096 | 125 1735 [ 352 | 7.13 | 5.16 [36.02 | 4000 | 28.89
3DH5 | 2402.0 5.52 1.94 9.68 6.10 | 407 [2096 | 125 1486 [ 3.52 1 9.62 [ 9.16 [36.02 | 4000 [ 26.40
3DH5 | 2441.0 -4.76 1.95 9.67 6.86 | 485 [2096 | 125 [ 1410 | 3.52 [ 10.38 | 10.91 [ 36.02 | 4000 [ 25.64
3DH5 | 2480.0 -7.47 1.96 9.67 416 | 261 [2096 | 125 [ 1680 | 3.52 | 7.68 | 5.86 |36.02 | 4000 [28.34

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
e.L.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.
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Average Output Power
(Reference data for RF Exposure / SAR testing)

Report No. 12429781S-K-R2

Test place Shonan EMC Lab. No.5 Shielded Room

Date September 5, 2018

Temperature / Humidity 27 deg. C /49 % RH

Engineer Shiro Kobayashi

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 -9.48 1.94 9.68 2.14 1.64 1.11 3.25 2.11
DHS5 2441.0 -8.75 1.95 9.67 2.87 1.94 1.11 3.98 2.50
DHS5 2480.0 -11.59 1.96 9.67 0.04 1.01 1.11 1.15 1.30
2DHS5 2402.0 -9.97 1.94 9.68 1.65 1.46 1.10 2.75 1.88
2DHS5 2441.0 -9.21 1.95 9.67 241 1.74 1.10 3.51 2.24
2DH5 2480.0 -12.01 1.96 9.67 -0.38 0.92 1.10 0.72 1.18
3DH5 2402.0 -9.90 1.94 9.68 1.72 1.49 1.10 2.82 1.91
3DHS5 2441.0 -9.15 1.95 9.67 247 1.77 1.10 3.57 2.28
3DH5 2480.0 -11.91 1.96 9.67 -0.28 0.94 1.10 0.82 1.21

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.
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Burst Rate Confirmation

Report No. 12429781S-K-R2
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 5, 2018
Temperature / Humidity 27 deg. C /49 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping Off,
DHS5
Tx on / (Tx on + Tx off) = 0.775
Tx on / (Tx on + Tx off) * 100 = 77.5 %
Duty factor = 10 * log (3.75/2.907) = 1.11 dB
3 Agilent R T
a Mkr2  3.75 ms
Ref 8 dBn Atten 19 dB 1.83 dB
#Peak
Log
10
d8/
|
LaRy
51 s2
Center 2.441 800 GHz Span @ Hz
Res BH & MHz #VBH 50 MHz Sweep 5 ms (8001 pts)
Marker Trace Type X Axis Amplitude
1R (3) Time 483.1 pe -71.83 dBm
1a [&)] Time 2.987 ws 3.38 dB
2R 3 Time 4831 ps -71.83 dBm
28 @) Tine 3.75 me 1.83 di
2DHS 3DHS
Tx on /(Tx on + Tx off) = 0.777 Tx on / (Tx on + Tx off) = 0.777
Tx on / (Tx on + Tx off) * 100 = 77.7 % Tx on / (Tx on + Tx off) * 100 = 77.7 %
Duty factor = 10 * log (3.748 /2.911) = 1.10 dB Duty factor = 10 * log (3.745/2.909) = 1.10 dB
¥ Agilent R T ¥ t R T
s Mkr2 3,748 ms Aghen a Mkr2 3745 ms
Ref @ dBm Arten 16 dB -2.69 dB Ref @ dBm fitten 10 dB .83 dB
#Peak sPeak
L , = et L L .
1%9 &%9 - T " it s s i I
dB/ dB/
W N R q' N 2'
Lafy Lafv : | I I b |
5182 Sl s2
Center 2.441 806 GHz Span 8 Hz Center 2.441 8@ GHz Span @ Hz
Res BH 8 MHz #UBH 50 MHz Sweep 5 ms (8001 pts) Res BH 8 MHz WUEH 58 MHz Sweep 5.04 ms (3091 pts)
Marker  Trace Type X Axis Amplitude Marker  Trace Trpe N Fxig Anplitude
1R @ Time 524.4 ps -67.62 dBm 1R 3 Timg 384.7 ps -59.83 dém
1a 3 Time 2.911 ms -8.51 dB 1a (&3] Timg 2,909 us 8.26 d8
2R @ Time 524.4 ps -67.62 dBm R (3 Timg 384.7 ps -69.83 dés
2a [€H] Time 3.748 ms -2.69 dB 2a ()] Tima 3,745 ms 8.83 d&
UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401




Test report No. : 12429781S-K-R2
Page : 32 of 64
Issued date : February 13, 2019
FCCID : BBP-R02020
Radiated Spurious Emission
Report No. 12429781S-K-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 29, 2018 August 27, 2018 August 31, 2018
Temperature / Humidity 21 deg. C/50 % RH 24 deg. C/ 56 % RH 20 deg. C/ 62 % RH
Engineer Kazutaka Takeyama Makoto Hosaka Kazutaka Takeyama
(30 MHz -1 GHz) (30 MHz -1 GHz) (18 GHz -26.5 GHz)
(13 GHz-18 GHz)
Mode Tx, Hopping Off, DH5 2402 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuv] | [dB/m] [dB] [dB] |Factor [dB]| [dBuV/m] | [dBuv/m] | [dB] [em] [deg]
Hori. 74.280(QP 29.01 6.36 7.14 32.18 0.00 10.33 40.00 29.6 257 242
Hori. 359.997(QP 29.10 15.19 9.07 31.95 0.00 21.41 46.00 24.5 100 83
Hori. 2390.000{PK 48.74 27.86 14.17 4413 2.35 48.99 73.90 24.9 150 0
Hori. 4804.000{PK 48.81 3143 6.49 44.45 2.35 44.63 73.90 29.2 150 0
Hori. 7206.000(PK 48.23 36.79 8.31 43.99 2.35 51.69 73.90 222 150 0
Hori. 9608.000(PK 49.37 38.51 9.20 43.83 2.35 55.60 73.90 18.3 150 0
Hori. 2390.000{AV 36.19 27.86 14.17 44.13 2.35 36.44 53.90 17.4 150 0
Hori. 4804.000{AV 36.42 31.43 6.49 44.45 2.35 32.24 53.90 21.6 150 0
Hori. 7206.000{AV 36.13 36.79 8.31 43.99 2.35 39.59 53.90 14.3 150 0
Hori. 9608.000{AV 37.15 38.51 9.20 43.83 2.35 43.38 53.90 10.5 150 0
Vert. 46.141|1QP 33.06 12.61 6.75 32.19 0.00 20.23 40.00 19.7 100 202
Vert. 50.824(QP 32.62 10.90 6.78 32.19 0.00 18.11 40.00 21.8 100 251
Vert. 71.582(QP 40.36 6.47 6.90 32.18 0.00 21.55 40.00 18.4 100 202
Vert. 113.118(QP 41.28 12.33 7.23 32.15 0.00 28.69 43.50 14.8 100 138
Vert. 123.096(QP 37.05 13.40 7.30 32.14 0.00 25.61 43.50 17.8 100 164
Vert. 284.959(QP 27.16 13.44 8.61 32.01 0.00 17.20 46.00 28.8 100 123
Vert. 2390.000{PK 49.08 27.86 14.17 44.13 2.35 49.33 73.90 24.5 150 0
Vert. 4804.000(PK 48.42 31.43 6.49 44.45 2.35 44.24 73.90 29.6 150 0
Vert. 7206.000|PK 47.26 36.79 8.31 43.99 2.35 50.72 73.90 23.1 150 0
Vert. 9608.000|PK 4891 38.51 9.20 43.83 2.35 55.14 73.90 18.7 150 0
Vert. 2390.000(AV 36.28 27.86 14.17 44.13 2.35 36.53 53.90 17.3 150 0
Vert. 4804.000{AV 36.46 3143 6.49 44.45 2.35 32.28 53.90 21.6 150 0
Vert. 7206.000|AV 35.66 36.79 8.31 43.99 2.35 39.12 53.90 14.7 150 0
Vert. 9608.000| AV 37.10 38.51 9.20 43.83 2.35 43.33 53.90 10.5 150 0
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m /3.0 m) = 2.35dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.54 dB
* These results have sufficient margin without taking account Dwell time factor.
20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] |Factor [dB]| [dBuV/m] | [dBuV/m] | [dB]
Hori. 2402.000{PK 95.83 27.86 14.18 44.14 2.35 96.08 - -|Carrier
Hori. 2400.000{PK 40.18 27.86 14.18 44.14 2.35 40.43 76.08 35.7
Vert. 2402.000{PK 97.89 27.86 14.18 44.14 2.35 98.14 - -|Carrier
Vert. 2400.000|PK 43.94 27.86 14.18 44.14 2.35 44.19 78.14 34.0

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m/3.0 m) = 2.35dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.54 dB

UL Japan, Inc.

Shonan EMC Lab.
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Radiated Spurious Emission

(Reference Plot for band-edge)

Report No. 12429781S-K-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 27, 2018
Temperature / Humidity 24 deg. C/ 56 % RH
Engineer Makoto Hosaka

(1 GHz -13 GHz)
Mode

Tx, Hopping Off, DHS 2402 MHz

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
. R T o Agilent R T
Agilent Mkrl 2.482 94 GHz
Ref 100.5 dBpY FAtten 18 dB Ref 100.3 dBpY FAtten 18 dB 95,87 dBpV
sEmiPk wPeak
Log * Log 2
10 4 10
d&/ i | d&/ i
I )
| |
| l'_ o] |
I 759 l
I| ! dBpV i
sLgRy " Lafv | |.
L s LR S [t N f '.I
V1 52 | 51 52 B ]
vz FCl I A | YR L T et TR PR AR N T e e ST T
£0f) £0f)
FTun FTun
Swp Swp
Center 2,398 88 GHz Span 58 MHz Center 2,390 88 GHz Span 58 MHz
#Res BH (CISPR) 1 MHz WWEH 3 MHz Sweep 1.4 ms (1201 pts) #Res EH 108 kHz sUEH 380 kHz Sweep 4.8 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
i Agilent R T i Agilent R T
Mkrl 2.402 17 GHz
Ref 183 dBpV FAtten 18 dl Ref 183 dBpV FAtten 18 dl 97.97 dBpY
sEmiPk wPeak
Log A ¥ Log ?
10 A 10
dB/ { dB/ |
T H
' [t
III i ol | .|
| 780 i
I| | dB |I y
slafv | ] A Lgfiv [
TTRPPIPTRS ST [ WSPRY P AP PN P P w—zu-'Jl | II o o
V1 s2 . 51 52 Y
N 1 B - I L5 PSP R RS S DTSN [ o L S A
£0f): £(fx:
FTun FTun
Swp Swp
Center 2,399 8@ GHz Span 58 MHz Center 2,399 8@ GHz Span 58 MHz
sRes BH (CISPR) 1 MHz WWEH 3 MHz Sweep 1.04 ms (1201 pts) *Res BH 100 kHz *UBH 300 kHz Sweep 4.8 ms (1201 prs)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.
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Radiated Spurious Emission
Report No. 12429781S-K-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 29, 2018 August 27, 2018 August 31, 2018
Temperature / Humidity 21 deg. C/50 % RH 24 deg. C/ 56 % RH 20 deg. C/ 62 % RH
Engineer Kazutaka Takeyama Makoto Hosaka Kazutaka Takeyama
(30 MHz -1 GHz) (30 MHz -1 GHz) (18 GHz -26.5 GHz)
(13 GHz-18 GHz)
Mode Tx, Hopping Off, DH5 2441 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 72.490(QP 29.36 6.41 6.98 32.18 0.00 10.57 40.00 29.4 271 247
Hori. 147.000(QP 21.10 14.72 7.74 32.12 0.00 11.44 43.50 32.0 200 111
Hori. 360.017(QP 28.97 15.19 9.07 31.95 0.00 21.28 46.00 24.7 100 93
Hori. 4882.000|PK 48.35 31.37 6.53 44.48 235 44.12 73.90 29.7 150 0
Hori. 7323.000(PK 47.72 37.01 8.40 44.03 235 51.45 73.90 22.4 150 0
Hori. 9764.000(PK. 47.48 38.92 9.22 43.85 235 54.12 73.90 19.7 150 0
Hori. 4882.000|AV 36.11 31.37 6.53 44.48 235 31.88 53.90 22.0 150 0
Hori. 7323.000({AV 35.14 37.01 8.40 44.03 235 38.87 53.90 15.0 150 0
Hori. 9764.000(AV 35.34 38.92 9.22 43.85 235 41.98 53.90 11.9 150 0
Vert. 46.124|QP 33.20 12.62 6.75 32.19 0.00 20.38 40.00 19.6 100 222
Vert. 50.885(QP 32.52 10.88 6.78 32.19 0.00 17.99 40.00 22.0 100 225
Vert. 71.578(QP 40.25 6.47 6.90 32.18 0.00 21.44 40.00 18.5 100 225
Vert. 109.363(QP 40.27 11.84 7.25 32.15 0.00 27.21 43.50 16.2 100 164
Vert. 121.341|QP 38.10 13.21 7.27 32.14 0.00 26.44 43.50 17.0 100 152
Vert. 290.553(QP 27.45 13.57 8.65 32.01 0.00 17.66 46.00 28.3 100 131
Vert. 4882.000|PK 48.94 31.37 6.53 44.48 235 44.71 73.90 29.1 150 0
Vert. 7323.000(PK 47.89 37.01 8.40 44.03 235 51.62 73.90 222 150 0
Vert. 9764.000(PK 47.86 38.92 9.22 43.85 235 54.50 73.90 19.4 150 0
Vert. 4882.000|AV 36.18 31.37 6.53 44.48 235 31.95 53.90 21.9 150 0
Vert. 7323.000({AV 35.28 37.01 8.40 44.03 235 39.01 53.90 14.8 150 0
Vert. 9764.000( AV 35.40 38.92 9.22 43.85 2.35 42.04 53.90 11.8 150 0

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m/3.0 m) = 2.35dB

13 GHz - 40 GHz : 20log (1.0 m/3.0 m)= -9.54 dB
* These results have sufficient margin without taking account Dwell time factor.
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Radiated Spurious Emission
Report No. 12429781S-K-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 29, 2018 August 27, 2018 August 31, 2018
Temperature / Humidity 21 deg. C/50 % RH 24 deg. C/ 56 % RH 20 deg. C/ 62 % RH
Engineer Kazutaka Takeyama Makoto Hosaka Kazutaka Takeyama

Mode

(30 MHz -1 GHz)
(13 GHz-18 GHz)
Tx, Hopping Off, DH5 2480 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)

(1 GHz -13 GHz)

(18 GHz -26.5 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 71.253(QP 2891 6.50 6.88 32.18 0.00 10.11 40.00 29.8 270 254
Hori. 147.953(QP 26.01 14.72 7.75 32.12 0.00 16.36 43.50 27.1 232 105
Hori. 359.956(QP 27.22 15.19 9.07 31.95 0.00 19.53 46.00 26.4 100 89
Hori. 2483.500|PK 48.89 27.65 14.26 44.16 235 48.99 73.90 24.9 141 317
Hori. 4960.000|PK 49.12 31.54 6.56 4451 235 45.06 73.90 28.8 150 0
Hori. 7440.000(PK 47.72 37.10 8.50 44.08 235 51.59 73.90 22.3 150 0
Hori. 9920.000(PK. 46.80 38.97 9.25 43.87 235 53.50 73.90 20.4 150 0
Hori. 2483.500|AV 36.27 27.65 14.26 44.16 235 36.37 53.90 17.5 141 317
Hori. 4960.000|AV 36.58 31.54 6.56 4451 235 32.52 53.90 21.3 150 0
Hori. 7440.000(AV 35.35 37.10 8.50 44.08 235 39.22 53.90 14.6 150 0
Hori. 9920.000({AV 34.52 38.97 9.25 43.87 235 41.22 53.90 12.6 150 0
Vert. 46.236|QP 38.00 12.58 6.75 32.19 0.00 25.14 40.00 14.8 100 248
Vert. 50.265(QP 33.48 11.10 6.78 32.19 0.00 19.17 40.00 20.8 100 244
Vert. 71.626(QP 40.19 6.47 6.91 32.18 0.00 21.39 40.00 18.6 100 117
Vert. 109.023(QP 40.21 11.81 7.26 32.15 0.00 27.13 43.50 16.3 100 154
Vert. 129.295(QP 37.62 13.96 7.38 32.14 0.00 26.82 43.50 16.6 100 148
Vert. 290.554(QP 27.12 13.57 8.65 32.01 0.00 17.33 46.00 28.6 100 126
Vert. 2483.500|PK 48.46 27.65 14.26 44.16 235 48.56 73.90 253 152 80
Vert. 4960.000|PK 48.72 31.54 6.56 4451 235 44.66 73.90 29.2 150 0
Vert. 7440.000(PK 47.52 37.10 8.50 44.08 235 51.39 73.90 22.5 150 0
Vert. 9920.000(PK. 46.76 38.97 9.25 43.87 235 53.46 73.90 20.4 150 0
Vert. 2483.500|AV 36.29 27.65 14.26 44.16 2.35 36.39 53.90 17.5 152 80
Vert. 4960.000|AV 36.52 31.54 6.56 4451 235 32.46 53.90 21.4 150 0
Vert. 7440.000(AV 35.23 37.10 8.50 44.08 235 39.10 53.90 14.8 150 0
Vert. 9920.000{AV 34.44 38.97 9.25 43.87 2.35 41.14 53.90 12.7 150 0

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m/3.0 m) = 2.35dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.54 dB
* These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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Test place

Radiated Spurious Emission
(Reference Plot for band-edge)

12429781S-K-R2
Shonan EMC Lab.

Semi Anechoic Chamber No.3

Date

August 27, 2018

Temperature / Humidity 24 deg. C/ 56 % RH

Engineer

Mode

Makoto Hosaka
(1 GHz -13 GHz)
Tx, Hopping Off, DHS 2480 MHz

Horizontal
Restricted-band band-edge Plot

= Agilent R T
Ref 95,82 dBpV Atten 10 dB
sEmiPk
Log ; *
Lo | | | lp | [ | |
dB/

.I.
*Lgfv L 1 i |

|
v os2 J
V3 FC
£0F):
FTun
Sup
Center 2.433 58 GHz Span 58 MHz
#Res BH (CISPR) 1 MHz #VBH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
= Agllent R T

Ref 98.35 dBEpV Atten 10 dB
sEmiPk
Log *
¥ | | I - W [ | |
dB/ |

|
sLgAv I !

|
vl 52 | | 1 | | | 1 1
s | | AN NS W SN SN S—
£0F):
FTun
Sup
Center 2,483 58 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz #UBH 3 MHz Sweep 104 ms (12681 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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Radiated Spurious Emission
Report No. 12429781S-K-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 29, 2018 August 27, 2018 August 31, 2018
Temperature / Humidity 21 deg. C/50 % RH 24 deg. C/ 56 % RH 20 deg. C/ 62 % RH
Engineer Kazutaka Takeyama Makoto Hosaka Kazutaka Takeyama
(30 MHz -1 GHz) (1 GHz -13 GHz) (18 GHz -26.5 GHz)
(13 GHz-18 GHz)
Mode Tx, Hopping Off, 3DHS5 2402 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)

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

[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 75.130(QP 27.00 6.33 7.22 32.17 0.00 8.38 40.00 31.6 260 250
Hori. 359.970(QP 28.36 15.19 9.07 31.95 0.00 20.67 46.00 253 100 78
Hori. 2390.000|PK 49.46 27.86 14.17 44.13 235 49.71 73.90 24.1 150 326
Hori. 4804.000|PK 48.87 31.43 6.49 44.45 235 44.69 73.90 29.2 150 0
Hori. 7206.000(PK 47.96 36.79 8.31 43.99 235 51.42 73.90 22.4 150 0
Hori. 9608.000(PK 49.97 38.51 9.20 43.83 2.35 56.20 73.90 17.7 150 0
Hori. 2390.000|AV 36.27 27.86 14.17 44.13 235 36.52 53.90 17.3 150 326
Hori. 4804.000|AV 36.44 31.43 6.49 44.45 235 32.26 53.90 21.6 150 0
Hori. 7206.000(AV 3592 36.79 8.31 43.99 235 39.38 53.90 14.5 150 0
Hori. 9608.000(AV 37.01 38.51 9.20 43.83 235 43.24 53.90 10.6 150 0
Vert. 46.354|QP 32.18 12.53 6.76 32.19 0.00 19.28 40.00 20.7 100 215
Vert. 51.283(QP 30.26 10.76 6.77 32.19 0.00 15.60 40.00 24.4 100 217
Vert. 70.675(QP 39.61 6.56 6.82 32.18 0.00 20.81 40.00 19.1 100 216
Vert. 110.475(QP 40.67 11.95 7.24 32.15 0.00 27.71 43.50 15.7 100 136
Vert. 129.433(QP 37.60 13.95 7.39 32.14 0.00 26.80 43.50 16.7 100 163
Vert. 290.403(QP 26.55 13.57 8.65 32.01 0.00 16.76 46.00 29.2 100 122
Vert. 2390.000|PK 48.58 27.86 14.17 44.13 235 48.83 73.90 25.0 218 68
Vert. 4804.000|PK 48.79 31.43 6.49 44.45 235 44.61 73.90 29.2 150 0
Vert. 7206.000(PK 48.37 36.79 8.31 43.99 235 51.83 73.90 22.0 150 0
Vert. 9608.000(PK. 49.17 38.51 9.20 43.83 235 55.40 73.90 18.5 150 0
Vert. 2390.000|AV 36.26 27.86 14.17 44.13 235 36.51 53.90 17.3 218 68
Vert. 4804.000|AV 36.38 31.43 6.49 44.45 235 32.20 53.90 21.7 150 0
Vert. 7206.000(AV 3592 36.79 8.31 43.99 235 39.38 53.90 14.5 150 0
Vert. 9608.000(AV 37.11 38.51 9.20 43.83 235 43.34 53.90 10.5 150 0
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m /3.0 m) = 2.35dB

13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.54 dB

* These results have sufficient margin without taking account Dwell time factor.
20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin |Remark

[MHz] [dBuV] [dB/m] [dB] [dB] |Factor [dB]| [dBuV/m] | [dBuV/m] | [dB]
Hori. 2402.000|PK 93.86 27.86 14.18 44.14 235 94.11 - -| Carrier
Hori. 2400.000|PK 41.27 27.86 14.18 44.14 235 41.52 74.11 32.6
Vert. 2402.000|PK 95.64 27.86 14.18 44.14 2.35 95.89 - -|Carrier
Vert. 2400.000|PK 42.79 27.86 14.18 44.14 2.35 43.04 75.89 329

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m/3.0 m) = 2.35dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400
1481463 50 6401

Facsimile
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Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12429781S-K-R2

Shonan EMC Lab.

No.3

August 27,2018

24 deg. C /56 % RH

Makoto Hosaka

(1 GHz -13 GHz)

Tx, Hopping Off, 3DHS5 2402 MHz

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T % Agilent R T
Mirl 2.402 04 GHz
Ref 100.7 dBpY Atten 18 dB Ref 100.7 dBpV Atten 16 dB 94.18 dBpY
sEmiPk wPeak 1
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£(fx: £(fx:
FTun FTun
Swp Swp
Center 2,398 88 GHz Span 58 MHz Center 2,390 88 GHz Span 58 MHz
oRes BH (CISPR 1 Mz WEH 3 MHz Sweep 184 ms (1201 pts) | eRes BH 100 kHz +UEH 300 kHz Sweep 4.8 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
“ Agilent R T = Agilent R T
Mirl 2.402 84 GHz
Ref 102.3 dBpV FAtten 18 dl Ref 102.3 dBpV Arten 19 dl 96.23 dBpV
sEmiPk wPeak 1
Log r * || Log i
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dB/ i\ dB/
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- 762 |
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sLgfv : —I- - .‘J. I[ II', . LgAv |"‘ 1
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E(f: £06): T 1
FTun FTun
Swp Swp
Center 2,399 8@ GHz Span 58 MHz Center 2.399 89 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz WWEH 3 MHz Sweep 1.04 ms (1201 pts) *Res BH 100 kHz *UBH 300 kHz Sweep 4.8 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

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

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
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Radiated Spurious Emission
Report No. 12429781S-K-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 29, 2018 August 27, 2018 August 31, 2018
Temperature / Humidity 21 deg. C/50 % RH 24 deg. C/ 56 % RH 20 deg. C/ 62 % RH
Engineer Kazutaka Takeyama Makoto Hosaka Kazutaka Takeyama
(30 MHz -1 GHz) (1 GHz -13 GHz) (18 GHz -26.5 GHz)
(13 GHz-18 GHz)
Mode Tx, Hopping Off, 3DHS5 2441 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 73.085(QP 29.68 6.38 7.04 32.18 0.00 10.92 40.00 29.0 252 266
Hori. 359.934(QP 26.06 15.19 9.07 31.95 0.00 18.37 46.00 27.6 100 71
Hori. 4882.000|PK 48.05 31.37 6.53 44.48 235 43.82 73.90 30.0 100 0
Hori. 7323.000(PK 47.29 37.01 8.40 44.03 235 51.02 73.90 22.8 100 0
Hori. 9764.000(PK. 47.79 38.92 9.22 43.85 235 54.43 73.90 19.4 100 0
Hori. 4882.000|AV 36.16 31.37 6.53 44.48 235 31.93 53.90 21.9 100 0
Hori. 7323.000(AV 35.16 37.01 8.40 44.03 235 38.89 53.90 15.0 100 0
Hori. 9764.000(AV 35.31 38.92 9.22 43.85 235 41.95 53.90 11.9 100 0
Vert. 46.530|QP 32.79 12.47 6.76 32.19 0.00 19.83 40.00 20.1 100 228
Vert. 51.000(QP 33.80 10.84 6.78 32.19 0.00 19.23 40.00 20.7 100 206
Vert. 71.415(QP 40.28 6.49 6.89 32.18 0.00 21.48 40.00 18.5 100 208
Vert. 113.024(QP 41.25 12.32 7.23 32.15 0.00 28.65 43.50 14.8 100 159
Vert. 129.343(QP 38.06 13.96 7.38 32.14 0.00 27.26 43.50 16.2 100 144
Vert. 288.183(QP 26.85 13.52 8.63 32.01 0.00 16.99 46.00 29.0 100 134
Vert. 4882.000|PK 48.37 31.37 6.53 44.48 235 44.14 73.90 29.7 150 0
Vert. 7323.000{PK 47.51 37.01 8.40 44.03 235 51.24 73.90 22.6 150 0
Vert. 9764.000(PK 47.76 38.92 9.22 43.85 235 54.40 73.90 19.5 150 0
Vert. 4882.000|AV 36.14 31.37 6.53 44.48 235 31.91 53.90 21.9 150 0
Vert. 7323.000(AV 35.02 37.01 8.40 44.03 235 38.75 53.90 15.1 150 0
Vert. 9764.000(AV 35.27 38.92 9.22 43.85 235 4191 53.90 11.9 150 0

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m/3.0 m) = 2.35dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.54 dB
* These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400
1481463 50 6401
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Radiated Spurious Emission

Report No. 12429781S-K-R2

Test place Shonan EMC Lab.

Semi Anechoic Chamber No.3

Date August 29, 2018 August 27, 2018 August 31, 2018

Temperature / Humidity
Engineer

Mode

21 deg. C/50 % RH
Kazutaka Takeyama
(30 MHz -1 GHz)
(13 GHz-18 GHz)
Tx, Hopping Off, 3DHS5 2480 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)

24 deg. C/56 % RH
Makoto Hosaka

(1 GHz -13 GHz)

20 deg. C/ 62 % RH
Kazutaka Takeyama
(18 GHz -26.5 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [cm] [deg]
Hori. 71.168(QP 29.07 6.51 6.87 32.18 0.00 10.27 40.00 29.7 261 263
Hori. 360.050(QP 26.52 15.19 9.07 31.95 0.00 18.83 46.00 27.1 100 80
Hori. 2483.500|PK 48.71 27.65 14.26 44.16 235 48.81 73.90 25.0 100 0
Hori. 4960.000|PK 48.89 31.54 6.56 4451 235 44.83 73.90 29.0 100 0
Hori. 7440.000(PK 47.95 37.10 8.50 44.08 235 51.82 73.90 22.0 100 0
Hori. 9920.000(PK. 47.37 38.97 9.25 43.87 235 54.07 73.90 19.8 100 0
Hori. 2483.500|AV 36.26 27.65 14.26 44.16 235 36.36 53.90 17.5 100 0
Hori. 4960.000|AV 36.39 31.54 6.56 4451 235 32.33 53.90 21.5 100 0
Hori. 7440.000(AV 35.12 37.10 8.50 44.08 235 38.99 53.90 14.9 100 0
Hori. 9920.000(AV 34.36 38.97 9.25 43.87 235 41.06 53.90 12.8 100 0
Vert. 46.415|QP 32.55 12.51 6.76 32.19 0.00 19.63 40.00 20.3 100 222
Vert. 50.795(QP 33.71 1091 6.78 32.19 0.00 19.21 40.00 20.7 100 203
Vert. 70.486(QP 39.90 6.58 6.81 32.18 0.00 21.11 40.00 18.8 100 206
Vert. 113.152(QP 41.39 12.33 7.23 32.15 0.00 28.80 43.50 14.7 100 140
Vert. 129.337(QP 38.03 13.96 7.38 32.14 0.00 27.23 43.50 16.2 100 165
Vert. 290.325(QP 26.86 13.57 8.65 32.01 0.00 17.07 46.00 28.9 100 131
Vert. 2483.500|PK 48.71 27.65 14.26 44.16 235 48.81 73.90 25.0 100 0
Vert. 4960.000|PK 49.38 31.54 6.56 4451 235 4532 73.90 28.5 100 0
Vert. 7440.000(PK. 47.64 37.10 8.50 44.08 235 51.51 73.90 22.3 100 0
Vert. 9920.000(PK 47.27 38.97 9.25 43.87 235 53.97 73.90 19.9 100 0
Vert. 2483.500|AV 36.29 27.65 14.26 44.16 235 36.39 53.90 17.5 100 0
Vert. 4960.000|AV 36.52 31.54 6.56 4451 235 32.46 53.90 21.4 100 0
Vert. 7440.000(AV 35.18 37.10 8.50 44.08 235 39.05 53.90 14.8 100 0
Vert. 9920.000(AV 34.40 38.97 9.25 43.87 235 41.10 53.90 12.8 100 0

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m/3.0 m)= 2.35dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.54 dB
* These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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Date
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Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12429781S-K-R2

Shonan EMC Lab.

No.3

August 27,2018

24 deg. C /56 % RH

Makoto Hosaka

(1 GHz -13 GHz)

Tx, Hopping Off, 3DHS5 2480 MHz

Horizontal

Restricted-band band-edge Plot
R T

= Agilent

Ref 95,87 dEpY

Atten 18 dB&

sEmiPk
Log
18
dB/

sLafv

V1 52
V3 FC

£(f):
FTun
Sup

Center 2.483 58 GHz
*Res BH (CISPR) 1 MHz

Span 5@ MHz
*YBH 3 MHz Sreep 1.84 ms (1281 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

5 Agilent

Restricted-band band-edge Plot
R T

Atten 18 dB

*Emit'
Log
10
dB/

V1 52
V3 FC

£(F)
FTun
Svp

Ref 97.99 dBpY
EmiPt

L1517 I I S ——

Center 2.483 58 GHz
*Res BH (CISPR) 1 MHz

Span 50 MHz
#VBH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
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(* PK: Peak, AV: Average, QP: Quasi-Peak)

Radiated Spurious Emission

12429781S-K-R2
Shonan EMC Lab.

No.3

September 12, 2018
23 deg. C/52 % RH
Yosuke Ishikawa

(1 GHz -2.8 GHz)
Tx, Hopping Off, DH5 2402 MHz with Tx 11ac-20 5180 MHz

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

[MHz] [dBuV] [dB/m] [dB] [dB]  |Factor [dB]| [dBuV/m] | [dBuV/m] [ [dB] [em] [deg]
Hori. 2390.000|PK 48.32 27.86 14.13 44.13 235 48.53 73.90 253 100 8
Hori. 2390.000|AV 36.29 27.86 14.13 44.13 235 36.50 53.90 174 100 8
Vert. 2390.000|PK 48.99 27.86 14.13 44.13 235 49.20 73.90 24.7 162 286
Vert. 2390.000|AV 36.29 27.86 14.13 44.13 2.35 36.50 53.90 17.4 162 286
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m /3.0 m)= 2.35dB

13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 dB

* These results have sufficient margin without taking account Dwell time factor.
20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin |[Remark

[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB]
Hori. 2402.000|PK 96.28 27.86 14.14 44.14 2.35 96.49 - -|Carrier
Hori. 2400.000|PK 41.59 27.86 14.14 44.14 235 41.80 76.49 34.7
Vert. 2402.000|PK 97.56 27.86 14.14 44.14 235 97.77 - -|Carrier
Vert. 2400.000|PK. 40.85 27.86 14.14 44.14 2.35 41.06 71.77 36.7

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m /3.0 m)= 2.35dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 dB

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400
1481463 50 6401

Facsimile
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Radiated Spurious Emission

(Reference Plot for band-edge)

Report No. 12429781S-K-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date September 12,2018
Temperature / Humidity 23 deg. C/52 % RH
Engineer Yosuke Ishikawa

(1 GHz -2.8 GHz)
Mode

Tx, Hopping Off, DHS 2402 MHz with Tx 11ac-20 5180 MHz

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
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sEmiPk| wPeak o
Log A * Log 1
10 A 19 il
dB/ { dB/ |
| T
1 1
| L %s | |
I l_ dBpy I
sLgAv I' | ; | LgAv |‘
v sl e d I s e 51 52 | | AN |
V3 FC B Al {130\ WP ISR Y Y AW PR X T R g N A R
£0F): £(F)
FTun FTun
Swp Swp
Center 2.399 B8 GHz Span 58 MHz Center 2,399 88 GHz Span 58 MHz
*Res BH (CISPR) 1 MHz WUBH 3 MHz Sweep 184 ms (1201 pts) | *Res BH 100 kHz SUBH 300 kHz Sweep 4.8 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T % Agilent R T
Mkrl 2.402 98 GHz
Ref 102.9 dBpV FAtten 18 di Ref 102.9 dBpV Fitten 10 dl 97.88 dBpY
*EmiPk *Peak
Log A * Log 3
10 I 18 I
dB/ | | dB/ !
IR [
| L1
1 ol [
4l 7739 !
| ] dBpv [
sLofiv . _J,| ".l'l | LaRv : \
Y1 S2fmhamistiebrionlvirdrboabet A A ittt | e 51 52 | | / |
3 FC - | - A V3 FEWli‘u-n:-w-wv’u..-nw.d"\'-w\-l'-'\hw‘.-“mv- TRy ST i el e Mt e
£(F: £(F): | | |
FTun FTun
Swp Sup
Center 2,399 8@ GHz Span 58 MHz Center 2.390 88 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz WWEH 3 MHz Sweep 1.04 ms (1201 prs) #Res BH 108 kHz sUEBH 300 kHz Sweep 4.8 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

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

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission

12429781S-K-R2

Shonan EMC Lab.

No.3

September 12, 2018

23 deg. C/52 % RH

Yosuke Ishikawa

(1 GHz -2.8 GHz)

Tx, Hopping Off, DHS 2480 MHz with Tx 11ac-20 5180 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2483.500|PK 48.47 27.65 14.22 44.16 2.35 48.53 73.90 253 100 328

Hori. 2483.500|AV 36.31 27.65 14.22 44.16 235 36.37 53.90 17.5 100 328

Vert. 2483.500|PK. 49.02 27.65 14.22 44.16 2.35 49.08 73.90 24.8 200 285

Vert. 2483.500|AV 36.34 27.65 14.22 44.16 235 36.40 53.90 17.5 200 285

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m/3.0 m) = 2.35dB

13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 dB

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

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400
1481463 50 6401

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)

12429781S-K-R2
Shonan EMC Lab.
No.3

September 12,2018
23 deg. C/52 % RH
Yosuke Ishikawa

(1 GHz -2.8 GHz)

Tx, Hopping Off, DHS 2480 MHz with Tx 11ac-20 5180 MHz

Horizontal

2 Agilent

Ref 96.89 dBpV

Restricted-band band-edge Plot
R T

Atten 16 dB

sEmiPk
Log

18
dB/

sLgAv

v os2
V3 FC

£(f).
FTun
Swp

Center 2.483 58 GHz
sRes EBH (CISPR) 1 MHz

Span 5@ MHz
WEH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

5 Agilent

Ref 97,68 dBpV

Restricted-band band-edge Plot
R T

Atten 16 dB

sEmiPk
Log

18
dB/

sLgkRy

Vi o2
V3 FC

£(ix
FTun
Svp

Center 2.483 50 GHz
*Res BH (CISPR) 1 MHz

Span 58 MHz
WWEH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission

Report No. 12429781S-K-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date September 12, 2018
Temperature / Humidity 23 deg. C/52 % RH
Engineer Yosuke Ishikawa
(1 GHz -2.8 GHz)
Mode Tx, Hopping Off, 3DHS5 2402 MHz with Tx 11ac-20 5180 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2390.000|PK 49.45 27.86 14.13 44.13 2.35 49.66 73.90 242 355 8
Hori. 2390.000|]AV 36.29 27.86 14.13 44.13 2.35 36.50 53.90 17.4 355 8
Vert. 2390.000|PK 47.87 27.86 14.13 44.13 2.35 48.08 73.90 25.8 185 275
Vert. 2390.000|AV 36.27 27.86 14.13 44.13 2.35 36.48 53.90 17.4 185 275

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m /3.0 m) = 2.35dB

13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
* These results have sufficient margin without taking account Dwell time factor.

20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)

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

Hori. 2402.000|PK 94.99 27.86 14.14 44.14 235 95.20 - -| Carrier

Hori. 2400.000|PK 41.80 27.86 14.14 44.14 235 42.01 75.20 332

Vert. 2402.000|PK 95.80 27.86 14.14 44.14 235 96.01 - -| Carrier

Vert. 2400.000|PK 41.14 27.86 14.14 44.14 235 41.35 76.01 34.7

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m/3.0 m)= 2.35dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12429781S-K-R2

Shonan EMC Lab.

No.3

September 12,2018

23 deg. C/52%RH

Yosuke Ishikawa

(1 GHz -2.8 GHz)

Tx, Hopping Off, 3DHS5 2402 MHz with Tx 11ac-20 5180 MHz

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
o Agient RT % Aglent ROT
Mkrl 2.481 88 GHz
Ref 181.9 dBpY FAtten 19 di Ref 181.9 dBpV Atten 18 dB 95.14 dBp
sEmiP wPeak 1
Log x Log ¢
19 10 &
dB/ dB/ [
[
! I' | ]
I| o] |
il 1 | 75.1
| dEpV k
sLafy II LgRv |4 "
B s i ot YOO FORTPIPY PN WTPR TR RO -'!' II"« bl [ o o | . | L |
U3 FC J| L L A 3 L AR Ay
£(fx £if)
FTun FTun
Svp Svp
Center 2.399 B8 GHz Span 58 MHz Center 2,398 88 GHz Span 58 MHz
#Res BH (CISPR) 1 MHz sUBH 3 MHz Sweep 184 ms (12081 pts) *Res BH 108 kHz sVEH 388 kHz Sweep 4.8 ms (1281 prs)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
A Agilent R T K Aglent RT
Mirl 2.462 17 GHz
Ref 102.7 dBpV FAtten 18 di Ref 102.7 dBpV Fitten 10 dl 96.15 dEpV
*EmiPk| *Peak $
L -- ] L
0 1 'ﬂ'l
dB/ dB/ [
T/ -1 + |
! I' ' ]
I| Dl |
| 76.2
| dBpY 1
slafy 0 | Lafv A}
whamlngaie L R Tt TR PUE R s || h ol ol i [ |
U1 Salrhamdadusitn ooy oA i oo ¥ | b . 51 §2 | | | |
vs Fcl ~ F| U LERSo [FPTIRN PR T NP I R TP NI
£atx £ i i
FTun FTun
Swp Sup
Center 2.399 B8 GHz Span 58 MHz Center 2.390 B8 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz WWEH 3 MHz Sweep 1.04 ms (1201 prs) #Res BH 108 kHz sUEBH 300 kHz Sweep 4.8 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.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity
Engineer

Mode

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Radiated Spurious Emission

12429781S-K-R2
Shonan EMC Lab.

No.3

September 13, 2018
25deg. C/51 % RH
Yosuke Ishikawa
(30 MHz -26.5 GHz)
Tx, Hopping Off, 3DHS5 2441 MHz with Tx 11ac-20 5180 MHz

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 71.659|1QP 38.10 6.46 6.91 32.18 0.00 19.29 40.00 20.7 289 227
Hori. 138.103(QP 28.90 14.39 7.57 32.13 0.00 18.73 43.50 24.7 239 85
Hori. 146.771{QP 30.40 14.72 7.74 32.12 0.00 20.74 43.50 22.7 245 78
Hori. 161.752{QP 26.10 15.21 7.87 32.11 0.00 17.07 43.50 26.4 247 251
Hori. 342.027|QP 27.20 14.98 8.98 31.96 0.00 19.20 46.00 26.8 100 127
Hori. 4882.000|PK. 49.21 31.37 16.50 44.48 235 54.95 73.90 18.9 100 0
Hori. 7323.000{PK 47.10 37.01 8.86 44.03 235 51.29 73.90 22.6 100 0
Hori. 9764.000(PK 48.34 38.92 9.52 43.85 2.35 55.28 73.90 18.6 100 0
Hori. 12205.000{PK 47.57 39.22 11.29 43.36 2.35 57.07 73.90 16.8 100 0
Hori. 4882.000|AV 37.17 31.37 16.50 44.48 235 4291 53.90 10.9 100 0
Hori. 7323.000({AV 3591 37.01 8.86 44.03 235 40.10 53.90 13.8 100 0
Hori. 9764.000({AV 36.71 38.92 9.52 43.85 235 43.65 53.90 10.2 100 0
Hori. 12205.000{AV 36.43 39.22 11.29 43.36 235 45.93 53.90 7.9 100 0
Vert. 55.489|1QP 44.40 9.40 6.72 32.19 0.00 28.33 40.00 11.6 100 297
Vert. 72.799|1QP 51.20 6.39 7.01 32.18 0.00 3242 40.00 7.5 100 170
Vert. 142.689(QP 27.10 14.60 7.66 32.13 0.00 17.23 43.50 26.2 100 81
Vert. 269.788|QP 25.00 12.82 8.51 32.01 0.00 14.32 46.00 31.6 100 171
Vert. 324.000{QP 25.20 14.43 8.86 31.98 0.00 16.51 46.00 29.4 100 206
Vert. 4882.000|PK 49.11 31.37 16.50 44.48 235 54.85 73.90 19.0 100 0
Vert. 7323.000{PK 47.46 37.01 8.86 44.03 235 51.65 73.90 222 100 0
Vert. 9764.000(PK 47.97 38.92 9.52 43.85 2.35 54.91 73.90 18.9 100 0
Vert. 12205.000{PK 47.33 39.22 11.29 43.36 2.35 56.83 73.90 17.0 100 0
Vert. 4882.000|AV 37.21 31.37 16.50 44.48 2.35 42.95 53.90 10.9 100 0
Vert. 7323.000({AV 36.10 37.01 8.86 44.03 235 40.29 53.90 13.6 100 0
Vert. 9764.000({AV 36.72 38.92 9.52 43.85 235 43.66 53.90 10.2 100 0
Vert. 12205.000|AV 36.40 39.22 11.29 43.36 2.35 45.90 53.90 8.0 100 0

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m/3.0 m) = 2.35dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
* These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400
1481463 50 6401

Facsimile
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity
Engineer

Mode

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Radiated Spurious Emission

12429781S-K-R2
Shonan EMC Lab.

No.3

September 12, 2018
23 deg. C/52 % RH
Yosuke Ishikawa

(1 GHz -2.8 GHz)
Tx, Hopping Off, 3DHS5 2480 MHz with Tx 11ac-20 5180 MHz

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2483.500|PK 49.32 27.65 14.22 44.16 235 49.38 73.90 24.5 100 333

Hori. 2483.500|AV 36.39 27.65 14.22 44.16 235 36.45 53.90 17.4 100 333

Vert. 2483.500|PK. 48.40 27.65 14.22 44.16 2.35 48.46 73.90 25.4 135 82

Vert. 2483.500|AV 34.98 27.65 14.22 44.16 235 35.04 53.90 18.8 135 82

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m/3.0 m) = 2.35dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
* These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400
1481463 50 6401

Facsimile
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Radiated Spurious Emission
(Reference Plot for band-edge)

12429781S-K-R2
Shonan EMC Lab.
No.3

September 12,2018
23 deg. C/52 % RH
Yosuke Ishikawa

(1 GHz -2.8 GHz)

Mode Tx, Hopping Off, 3DHS5 2480 MHz with Tx 11ac-20 5180 MHz
Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Ref 96,38 dBpV Atten 10 dB
sEmiPk
Log *
18
dB/
Ii
|
1
sLgRy s ol v 1
V1 52
V3 FC
£(fx
FTun
Swp
Center 2.483 50 GHz Span 58 MHz
sRes BM (CISPR) 1 MHz WEH 3 MHz Sweep 1.04 ms (1201 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
o Agilent R T
Ref 98.27 dBpY Atten 18 dB
sEmiP
Log x
18
dB/
Il
|
1
sLaFiv | |
V1 52
V3 FC
£(F)
FTun
Swp
Center 2.483 58 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz sVEW 3 MHz Sweep 104 ms (1281 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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Report No.
Test place

Radiated Spurious Emission

(Plot data, Worst case)

12429781S-K-R2
Shonan EMC Lab.

Semi Anechoic Chamber No.3

Date

Temperature / Humidity

August 29, 2018
21 deg. C/50 % RH

August 27, 2018
24 deg. C /56 % RH

August 31,2018
20 deg. C/62 % RH

Engineer Kazutaka Takeyama Makoto Hosaka Kazutaka Takeyama
(30 MHz -1 GHz) (30 MHz -1 GHz) (18 GHz -26.5 GHz)
(13 GHz-18 GHz)
Mode Tx, Hopping Off, 3DHS5 2441 MHz
80
70
60 —— QP Limit
L} a}
£ s = ——PK Limit
%_ | ® AV Limit
a2 [l ¢ .
S, 40 450 O Hori./QP
= O Hori/PK
g 30 X 2 O Hori./AV
Qﬁ orl1.
X X Vert./QP
20 Vo) Q
X Vert./PK
10 Q X Vi
ert./AV
0
10 100 1000 10000 100000
Frequency [MHZz]

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

UL Japan, Inc.

Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

(Plot data, Worst case)

12429781S-K-R2
Shonan EMC Lab.
No.3

September 13,2018
25deg. C/51 % RH

Engineer Yosuke Ishikawa
(30 MHz -26.5 GHz)
Mode Tx, Hopping Off, 3DHS5 2441 MHz with Tx 11ac-20 5180 MHz
80
70
60 I ——— QP Limit
'g‘ o
§ 50 X = PK Limit
= | T X AV Limit
2w J > ©  Hori/QP
= °  Hori/PK
©n 30 .
QQZ ©  Hori/AV
Q X Vert./QP
20 ST o er
XX X Vert./PK
10 X Vert/AV
0
10 100 1000 10000 100000
Frequency [MHz]

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

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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Conducted Spurious Emission

Report No. 12429781S-K-R2

Test place Shonan EMC Lab. No.5 Shielded Room

Date September 5, 2018

Temperature / Humidity 27 deg. C /49 % RH

Engineer Shiro Kobayashi

Mode Tx, Hopping Off, DHS,

2402 MHz

9 kHz - 150 kHz 150 kHz - 30 MHz

¥ Agilent RL ¥ Agilent RL
Mkrl .35 kHz Mkrl 250 kiz
Ref 57 dBp #hitten 20 dB 16.48 dBpil | Ref 97 dBpl sfitren 20 dB 26.71 dBp
#Peak #Peak
Log Log
10 19
4B/ dB/
ol ol
76.5 76.5
By By
LgAv Lafv
51 52 51 52
V3 FC V3 FC
fi i

féé)ﬁk ﬁf): " h“; “.M ! T ”';‘1".: TSP PP TN el " AL

Start 9.08 kHz

#Res BH 208 Hz #W/Bl 620 Hz

Sweep 2.279 5 (1201 pts)_

Stop 15000 kHz | Start 158 kHz

#Res BH 10 kHz #YBH 30 kHz

Stop 30.008 HHz

Sweep 285.3 ms (1261 pts)

30 MHz - 25 GHz

¥ Agilent RL

#Atten 20 dB

Mkrl 2.402 GHz
96.58 dBpV

Ref 187 dBpY
#Peak |

Log 1

18
dB/

DI
768.5

Bl
LgAw

$1 82

Y3 FC

£01): Ay
FTun -

Swp

Start 30 MHz
#Res BH 100 kHz

#VBH 308 kHz

Sweep 2.336 s (1201 pts)

Stop 25.000 GHz

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Conducted Spurious Emission

Report No. 12429781S-K-R2
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 5, 2018
Temperature / Humidity 27 deg. C /49 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping Off, DHS,
2441 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
# Agilent RL - Agilent RL
Mirl 1841 kHz Mkrl 150 kHz
Ref 87 dBpl wiiten 20 dB 16.70 dBul | Ref 57 dBuY #hitten 26 dB 27.28 dBpY
#Peak #Peak
Log Log
19 10
B/ 4B/
ol ol
75.9 75.9
By dBuy
LgAv LgAw
s s 152
V3 FC V3 FC
AAL, Fifg
£ 00 (TYTTEYIRY bl bl mm ot b e
f<5@kﬁlwmw FTun L st i i 1
FFT WWMWW Sup
Start 9.08 kHz Stop 150,00 kHz Start 159 kHz Stop 36.608 MHz

#Res BH 200 Hz #WBH 620 Hz

Sweep 2.279 s (1201 pts)_

#Res BH 18 kHz

#YBH 30 kHz Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

¥ Agilent RL

Ref 107 dBpV #Atten 20 dB

Mkrl 2.444 GHz
95.96 dBpV

#Peak |
Log

19
dB/

DI
75.9

dBpY
LgAv

5182

Y3 FC]

£00: [P T
FTun

Svp

Start 38 MHz
#Res BH 108 kHz

+VBH 308 kHz

Sweep 2.386 5 (1201 pts)

Stop 25,000 GHz

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Conducted Spurious Emission

Report No. 12429781S-K-R2
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 5, 2018
Temperature / Humidity 27 deg. C /49 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping Off, DHS,
2480 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
# Agilent RL - Agilent RL
Mkrl 11.82 kHz Mkrl 1.046 MHz
Ref 87 dBpl #fitten 20 dB 1582 dBul | Ref 57 dBuY #hitten 26 dB 26.67 dBpY
#Peak #Peak
Log Log
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B/ B/
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Bl dBmY
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FFT Swp
Start 9.08 kHz Stop 150.00 kHz Start 159 kHz Stop 36.608 MHz
+#Res BH 200 Hz #WBH 620 Hz Sweep 2.279 5 (1281 pts) | #Res BM 10 kHz #YBH 38 kHz Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

¥ Agilent

Ref 107 dBpV

RL

#Atten 20 dB

Mkrl 2.485 GHz
94.50 dBpV

#Peak
Log
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dB/

DI
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Start 38 MHz
#Res BH 108 kHz

+VBH 308 kHz

Sweep 2.386 5 (1201 pts)

Stop 25,000 GHz

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463
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Conducted Spurious Emission

Report No.

Test place

Date

Temperature / Humidity
Engineer

Mode

12429781S-K-R2

Shonan EMC Lab. No.5 Shielded Room
September 5, 2018

27 deg. C /49 % RH

Shiro Kobayashi

Tx, Hopping Off, 3DHS,

2402 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
# Agilent RL - Agilent RL
Mkrl 9.88 kHz Mkrl 156 kHz
Ref 87 dBpl #Atten 20 dB 16.74 dBpd Ref 97 dBpY #Atten 20 dB 28.82 dBpY
#Peak #Peak
Log Log
14 18
4B/ dB/
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dBpY dBpY
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Start 9.08 kHz Stop 150.00 kHz Start 159 kHz Stop 36.608 MHz
+#Res BH 200 Hz #WBH 620 Hz Sweep 2.279 5 (1281 pts) | #Res BM 10 kHz #YBH 38 kHz Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

¥ Agilent

Ref 107 dBpV

#Atten 20 dB

RL
Mkrl 2.402 GHz
92.63 dbpV

#Peak
Log |
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Start 38 MHz
#Res BH 108 kHz

+VBH 308 kHz

Stop 25.009 GHz
Sweep 2.386 5 (1201 pts)

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Conducted Spurious Emission

Report No.

Test place

Date

Temperature / Humidity
Engineer

Mode

12429781S-K-R2

Shonan EMC Lab. No.5 Shielded Room
September 5, 2018

27 deg. C /49 % RH

Shiro Kobayashi

Tx, Hopping Off, 3DHS,

2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL - Agilent RL
Mkrl 8.82 kHz Mkrl 772 kHz
Ref 87 dBpY #Atten 20 dB 15.64 dBpY Ref 97 dBpY #Atten 28 dB 26.76 dBpY
#Peak #Peak
Log Log
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dB/ dB/
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Start 9.08 kHz Stop 150.00 kHz Start 159 kHz Stop 36.608 MHz
+#Res BH 200 Hz #WBH 620 Hz Sweep 2.279 5 (1281 pts) | #Res BM 10 kHz #YBH 38 kHz Sweep 285.3 ms (1201 pts)
30 MHz - 25 GHz
¥ Agilent RL
Mkrl 2.444 GHz
Ref 167 dBpV #Atten 20 dB 91.64 dBpY
#Peak
Log
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Start 3@ MHz Stop 25.860 GHz
#Res BH 108 kHz #YBH 388 kHz Sweep 2.386 5 (1201 pts)

UL Japan, Inc.
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Conducted Spurious Emission

Report No. 12429781S-K-R2
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 5, 2018
Temperature / Humidity 27 deg. C /49 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping Off, 3DHS,
2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
¥ Agilent RL ¥ Agilent RL
Mirl 16.40 kHz Ml 175 kiz
Ref 87 dBpV #fitten 20 dB 14.87 dBu | Ref 7 dBul sfitten 20 dB 26,37 dBwl
#Peak #Peak
Log Log
18 18
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Start 9.00 kHz Stop 150.80 kHz Start 158 kHz Stop 30.608 MHz
#Res BH 208 Hz #W/Bl 620 Hz Sweep 2.279 s (1201 pts)_ #Res BH 10 kHz #UBH 30 kHz Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

# Agilent

#Atten 20 dB

RL
Mkrl 2.483 GHz
90.14 dBpv

Ref 187 dBpY
#Peak
Log |
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Start 30 MHz
#Res BH 100 kHz

#VBH 308 kHz

Stop 25.000 GHz
Sweep 2.336 s (1201 pts)

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Conducted Emission Band Edge compliance

Report No.
Test place
Date

Temperature / Humidity

12429781S-K-R2

Shonan EMC Lab. No.5 Shiclded Room
September 5, 2018

27 deg. C /49 % RH

Engineer Shiro Kobayashi
Mode Tx, Hopping Off, DHS, Tx, Hopping On, DH5
Hopping On
Low High
3 Agilent RL 3 Agilent RL
Mkr2 2.469 068 GHz Mkr2 2.483 500 GHz
Ref 107 dBpy #fitren 20 dB 35.74 dBV | Ref 107 dBud #fitten 20 dB 35.94 Bl
MPeak #Peak
tog Log
10 / 10 7
B/ s @/ | S
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Start 2.393 809 GHz
#Res BH 100 kHz

#WBK 368 kHz

Stop 2.4683 B89 GHz
Sweep 1.84 ms (1261 pts)

Start 2.479 080 GHz
#Res BH 160 kHz

Stop 2.489 989 GHz

#BH 306 kHz Sveep 1.84 ms (1201 pts)

Marker Trace Type A Axig Amplitude Marker Trace Type X Axig fAmplitude
1 3 Freq 2.483 888 GHz 97.83 dBpl 1 3 Freg 2.479 825 GHz 95.82 dBpl)
2 3 Freq 2.4R08 BBA GHz 3574 dBpl 2 @ Freg 2.483 580 GHz 35.94 dBul
Hopping Off
Low High
Agilent RL Agilent RL
Mkr2 2.400 060 GHz Mkr2 2.483 500 GHz
Ref 167 dBpl #Atten 20 dB 40.35 dBpV | Ref 107 dBpY #Atten 20 dB 35.07 BV
#Pealk #Peak
Log Log
16 JARN 18 /]
4B/ dB/
/ | / \\
9‘72 M'ﬁ/ o \\\‘\m\
: 756 2
dBpY e dBRY =
LaAv LgAv
1 s2 5162
Start 2,393 000 GHz Stop 2.003 000 GHz | Start 2.479 009 GHz Stop 2.459 068 GHz
#Res BH 108 kHz #UBH 308 kHz Sweep 1.84 ms (1201 pts) #Res BH 196 kHz #UBH 300 kHz Sween 1.84 ms (1281 pts)
Markar Trace Typa X Axiz Amplituda Markar Trace Typa ¥ Hxis Anplitude
1 (&3] Freq 2.482 B33 GHz 97.28 dBpl 1 30 Freg 2,486 833 GHz 95.65 dBpy
2 <3 Freq 2.4808 888 GHz 48,35 dBpl 2 3 Freg 2,483 5088 GHz 35.87 dBpl)
UL Japan, Inc.
Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Conducted Emission Band Edge compliance

Report No. 12429781S-K-R2
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 5, 2018
Temperature / Humidity 27 deg. C /49 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping Off, 3DHS, Tx, Hopping On, 3DHS5
Hopping On
Low High
4 Agilent RL i Agilent RL
Mkr2 2.469 068 GHz Mkr2 2.483 500 GHz
Ref 107 dBpy #fitren 20 dB 35.74 dBV | Ref 107 dBud #fitten 20 dB 36.18 Bl
#Peak T #Peak
Log Lag
10 10 ]
dB/ / B/ \
] |
ol ol ol R
731 ] 73.0 1 2
By dBY e S e
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51§52 515
Start 2.393 08D GHz Ston 2.3 080 GRz | Start 2.479 00 Gz Stop 2,489 000 Oz
#Res BH 180 kHz #WBH 308 kHz Sweep 1.84 ms (1261 pts) #Res BH 100 kHz #BH 300 kHz Sweep 1.04 ms (1281 pts)
Marker Trace Type A Axig Amplitude Marker Trace Type H fxis Amplituce
1 ()] Freq 2.482 B42 GHz 93.15 dBpl 1 €3y Freg 2,479 833 GHz 93.86 dBpll
2 3 Freq 2.408 BRA GHz 3574 dBpl 2 @ Freg 2.483 580 GHz 36.18 dBul
Hopping Off
Low High
Agilent RL Agilent RL
Mkr2 2.480 000 Gz Mir2 2.483 500 GHz
Ref 167 dBpV #fitren 20 dB 40.99 dBUY | Ref 107 dBud sfitren 20 dB 37.12 dBpi
#Peak T #Peak T
Log Log
10 19 e
B/ / @ | [ Y
fjf | // \L
ol ol | 2
758 4.1
dBpl frmrey = P dBpY 2 Ty
LaAy LgAv
s1 52 51 52
Start 2.393 080 GHz Stop 2.8€3 600 GRz | Start 2479 00 Gz Stop 2,459 000 GHz
#Res BH 100 kHz #UBH 308 kHz Sweep 1.04 ms (1261 pts) #Res BH 108 kHz #UBH 300 kHz Sweep 1.94 ms (1201 pts)
Markar Trace Typa X Axiz Anplituda Markar Trace Typa H Axie Amplitude
1 @ Freq 2.482 183 GHz 95.64 dBull 1 (3 Freq 2,480 833 GHz 94.14 dBuy
2 (&3] Freq 2.4A8 BAA GHz 4898 dBpU 2 €3y Freg 2,483 508 GHz 37.12 dBpll
UL Japan, Inc.
Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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APPENDIX 2: Test instruments
Test Instruments
Control No. Instrument Manufacturer Model No Serial No Test Item Calibration Date *
Interval(month)
SAEC-03(SVS Semi-Anechoic TDK SAEC-03(SVSW | 3 RE 2018/07/17 * 12
WR) Chamber R)
SAJ-01 Antenna Tilt Jig Intelligent System Antenna Tilt Jig | T-S001 RE Pre Check
Engineering Co., Ltd
SSA-02 Spectrum Analyzer | Agilent E4448A MY48250106 RE 2018/03/05 * 12
SAT10-06 Attenuator Agilent 8493C-010 74865 RE 2017/11/22 * 12
SFL-02 Highpass Filter MICRO-TRONICS HPM50111 051 RE 2017/11/16 * 12
SAEC-03(NSA) | Semi-Anechoic TDK SAEC-03(NSA) |3 RE 2018/06/02 * 12
Chamber
SBA-03 Biconical Antenna | Schwarzbeck BBA9106 91032666 RE 2018/06/17 * 12
SLA-07 Logperiodic Schwarzbeck VUSLP9111B 196 RE 2018/06/17 * 12
Antenna
SAT6-13 Attenuator JFW S0HF-006N - RE 2018/02/09 * 12
SCC-C1/C2/C3/ | Coaxial Cable&RF | Fujikura/Fujikura/Suhn | 8D2W/12DSFA/ | -/0901-271(RF RE 2018/04/09 * 12
C4/C5/C10/SRS | Selector er/Suhner/Suhner/Suhn | 141PE/141PE/14 | Selector)
E-03 er/TOYO 1PE/141PE/NS4
906
SAF-03 Pre Amplifier SONOMA 310N 290213 RE 2018/02/16 * 12
STR-08 Test Receiver Rohde & Schwarz ESW44 101581 RE,CE 2017/11/24 * 12
COTS-SEMI-1 EMI Software TSJ TEPTO-DV(RE, | - RE,CE -
CE,RFI,MF)
SOS-05 Humidity Indicator | A&D AD-5681 4062518 RE 2017/10/30 * 12
SIM-02 Measure KOMELON KMC-36 - RE -
STS-03 Digital Hitester Hioki 3805-50 080997823 RE,CE 2017/10/16 * 12
SHA-03 Horn Antenna Schwarzbeck BBHA9120D 9120D-739 RE 2018/07/23 * 12
SAF-06 Pre Amplifier TOYO Corporation TPAO118-36 2046104 RE 2017/09/22 * 12
SCC-G06 Coaxial Cable Junkosha J12J102207-00 MAY-23-16-091 | RE 2018/06/01 * 12
SCC-G23 Coaxial Cable Suhner SUCOFLEX 104 | 297342/4 RE 2018/05/11 * 12
SCC-G41 Coaxial Cable Junkosha MWX221-01000 | 1612S006 RE 2018/01/29 * 12
NFSNMS/B
SOS-05 Humidity Indicator | A&D AD-5681 4062518 RE 2017/10/30 * 12
SHA-04 Horn Antenna ETS LINDGREN 3160-09 LM9861 RE 2018/07/23 * 12
SAF-08 Pre Amplifier TOYO Corporation HAP18-26W 00000019 RE 2018/03/27 * 12
SCC-G19 Coaxial Cable Suhner SUCOFLEX 1188/2A RE 2018/03/19 * 12
102A
SCC-G33 Coaxial Cable Junkosha MWX241-01000 | - RE 2018/04/20 * 12
KMSKMS
SPM-07 Power Meter Agilent 8990B MY5100272 AT 2018/07/13 * 12
SPSS-04 Power sensor Agilent N1923A MY53260009 AT 2018/07/13 * 12
SAT10-09 Attenuator Weinschel Corp. 54A-10 W5692 AT 2017/11/22 * 12
SATI10-14 Attenuator Weinschel Corp. 54A-10 81595 AT 2019/04/30 * 12
SCC-G13 Coaxial Cable Suhner SUCOFLEX 102 | 31599/2 AT 2018/03/19 * 12
SCC-G14 Coaxial Cable Suhner SUCOFLEX 102 | 31600/2 AT 2019/12/31 * 12
KSA-08 Spectrum Analyzer | Agilent E4446A MY46180525 AT 2017/10/10 * 12
SOS-09 Humidity Indicator | A&D AD-5681 4061484 AT 2017/12/21 * 12
SCC-CY/C10/SR | Coaxial Cable&RF | Suhner/Suhner/TOYO | RG223U/141PE/ | -/0901-271(RF CE 2018/04/09 * 12
SE-03 Selector NS4906 Selector)
SLS-02 LISN Rohde & Schwarz ENV216 100512 CE 2018/02/26 * 12
SAT3-07 Attenuator JFW SOHF-003N - CE 2018/09/14 * 12
SOS-06 Humidity Indicator | A&D AD-5681 4062118 CE 2017/12/21 * 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.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401






