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Type of Equipment :  Wireless Noise Canceling Stereo Headset
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Test regulation :  FCC Part 15 Subpart C: 2018
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Test Result :  Complied (Refer to Section 3.2)

1. This test report shall not be reproduced in full or partial, without the written approval of UL Japan, Inc.

2. The results in this report apply only to the sample tested.

3. This sample tested is in compliance with the limits of the above regulation.

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

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

10.  This report is a revised version of 12710034S-B. 12710034S-B is replaced with this report.
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SECTION 1: Customer information
Company Name : Sony Corporation
Address : 1-7-1 Konan Minato-ku Tokyo, 108-0075 Japan
Telephone Number : +604-3835075
Contact Person : Maizatul Akmal, Mat Zan

The information provided from the customer is as follows;

- Applicant, Type of Equipment, Model No. on the cover and other relevant pages

- SECTION 1: Customer information

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

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

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

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

2.1 Identification of E.U.T.

Type of Equipment : Wireless Noise Canceling Stereo Headset

Model No. : WH-XB900N

Serial No. : Refer to Section 4, Clause 4.2

Rating : DC 3.7 V: Built-in lithium-ion rechargeable battery
DC 5 V: When charged using USB

Receipt Date of Sample : January 17, 2019

(Information from test lab.)

Country of Mass-production : China

Condition of EUT : Engineering 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: WH-XB90ON (referred to as the EUT in this report) is a Wireless Noise Canceling Stereo Headset.

Radio Specification

Bluetooth Low Energy

Radio Type :  Transceiver

Frequency of Operation : 2402 MHz - 2480 MHz
Modulation : GFSK

Power Supply (radio partinput) : DC 135V

Antenna type : Chip Antenna

Antenna Gain : 2.66 dBi

Clock frequency . crystal (X201: 26 MHz)
Bluetooth

Radio Type :  Transceiver

Frequency of Operation : 2402 MHz - 2480 MHz
Modulation . GFSK, n/4-DQPSK , 8DPSK”
Power Supply (radio part input) : DC1.35V

Antenna type :  Chip Antenna

Antenna Gain : 2.66 dBi

Clock frequency : crystal (X201: 26 MHz)
UL Japan, Inc.

Shonan EMC Lab.

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

Test specification, procedures & results

3.1

Test Specification

Test Specification

FCC Part 15 Subpart C

FCC Part 15 final revised on 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 N/A N/A _
Emissi 6. Standard testmethods | __________________________ )
fussion IC: RSS-Gen 8.8 IC: RSS-Gen 8.8 )
Carrier FCC: KDB 558(?74 D01 FCC: Secti0n15.247(a)(1) See data. Complied Conducted
15.247 Meas Guidance v05
Frequency *1) a)
Separation ic:- ] IC:RSS-2475.1(b)
20dB FCC: KDB 558(.)74 D01 FCC: Secti0n15.247(a)(1) Complied Conducted
. 15.247 Meas Guidance v05
Bandwidth *1) a)
ic:- ] IC:RSS-2475.1()
Number of FCC: FCC Public Notice FCC: Section15.247(a)(1)(iii) Complied |Conducted
Hoopi DA00-705*1) . b)
opping IC: - IC: RSS-247 5.1 (d)
Frequency
Dwell time  |FCC: KDB 558074 D01 [FCC: Section]5.247(a)(1)(iii) Complied |Conducted
15.247 Meas Guidance v05
*1) )
IC: - IC: RSS-247 5.1 (d)
Maximum Peak |FCC: KDB 558074 D01 FCC: Section15.247(a)(b)(1) Complied |Conducted
15.247 Meas Guidance v05
Output Power 4] ) d)
IC:RSS-Gen 6.12 | IC:RSS-24754(b)
Spurious FCC: FCC Public Notice FCC: Section15.247(d) 6.1 dB ) Complied |Conducted/
Emissi DA 00-705 * 1) 4960.00 MHz, AV, Hori. / Radiated
mission & 11 RSS-Gen 6.13 IC: RSS-247 5.5 Tx, Hopping Off, DH5 2480 MHz |©)/ D) adiate
Band Edge RSS-Gen 8.9 (above 30 MHz)
Compliance RSS-Gen 8.10 *3)

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.
*1) Since measurement was performed before issue of KDB 558074 v05r01, we referred to DA 00-705 and KDB 558074 v05 which had been
accepted provisionally.
*2) The EUT operates with a battery. AC Line can be connected to the EUT via other device’s USB port; however, the EUT stops transmission
during recharging. Therefore, the test is not applicable to the EUT.

*3) Radiated test was selected over 30 MHz based on section 15.247(d).
a) Refer to APPENDIX 1 (data of 20dB Bandwidth, 99%Occupied Bandwidth and Carrier Frequency Separation)
b) Refer to APPENDIX 1 (data of Number of Hopping Frequency)
c) Refer to APPENDIX 1 (data of Dwell time)
d) Refer to APPENDIX 1 (data of Maximum Peak Output Power)
e) Refer to APPENDIX 1 (data of Conducted Spurious Emission)
f) Refer to APPENDIX 1 (data of Radiated Spurious Emission)

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)

The EUT is a battery-operated device and test was performed with the full-charged battery. Therefore, this EUT
complies with the requirement.

FCC Part 15.203 Antenna requirement

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

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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33 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99% Occupied |RSS-Gen 6.7 IC: - N/A Complied Conducted
Bandwidth a)

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.
a) Refer to APPENDIX 1 (data of 20dB Bandwidth, 99%Occupied Bandwidth and Carrier Frequency Separation)

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

34 Uncertainty

EMI

There is no applicable rule of uncertainty in this applied standard. Therefore, the following results are derived depending on whether or

not laboratory uncertainty is applied.

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

Shonan EMC Lab.

Item Frequency range Uncertainty (+/-)

No. 1 SAC/SR | No.2 SAC/SR | No.3 SAC/SR
Radiated emission 9 kHz-30 MHz 3.0dB 3.0dB 3.1dB
(Measurement distance: 3 m) 30 MHz-200 MHz 4.6 dB 4.6 dB 4.7 dB
200 MHz-1 GHz 6.0 dB 6.0 dB 6.1 dB
1 GHz-6 GHz 4.8 dB 4.8 dB 4.8 dB
6 GHz-18 GHz 5.4 dB 5.4 dB 5.4 dB
Radiated emission 1 GHz-18 GHz 5.7 dB 5.7 dB 5.7 dB
(Measurement distance: 1 m) 18 GHz-40 GHz 5.9dB 5.9dB 5.9dB

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 0.81 dB
Power Measurement above 1 GHz (Peak Detector) SPM-06 1.53 dB
Power Measurement above 1 GHz (Average Detector) SPM-07 0.95 dB
Power Measurement above 1 GHz (Peak Detector) SPM-07 1.21 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 2.3dB
Spurious emission (Conducted) 18 GHz-26.5 GHz 2.4 dB
Spurious emission (Conducted) 26.5 GHz-40 GHz 2.4 dB
Bandwidth Measurement 0.61 %
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 EM C 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 . . . measurement
Number Height (m) horizontal conducting plane .
distance
No.1 Semi-anechoic 1, -5y | 206x11.3x7.65  20.6x11.3 10m
chamber
No.2 Semi-anechoic 1,5, 206x11.3x7.65  20.6x11.3 10m
chamber
No. i- hoi
0-3 Semi-anechoic 1, -5y 3 12.7x7.7 x5.35 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 44x4.7 -
No.5 Shielded room - 7.8x6.4x2.7 7.8x6.4 -
No.6 Shielded room - 7.8x6.4x2.7 7.8 x6.4 -
No.8 shielded room - 3.45x55%x24 3.45x5.5 -
No.l M easurement ) 255 x4.1x2.5 ) )
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
Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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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
Spurious Emission Tx (Hopping Off) DHS, 3DHS5 2402 MHz
(Radiated) 2441 MHz
2480 MHz
Carrier Frequency Separation Tx (Hopping On) DHS5, 3DH5 2402 MHz
2441 MHz
2480 MHz
20dB Bandwidth Tx (Hopping Off) DHS, 3DHS 2402 MHz
2441 MHz
2480 MHz
Number of Hopping Frequency Tx (Hopping On) DHS5, 3DH5 -
Dwell time Tx (Hopping On), -
-DH1, DH3, DHS5
-3DH1, 3DH3, 3DHS
Maximum Peak Output Power Tx (Hopping Off) DHS, 2DHS, 3DHS 2402 MHz
2441 MHz
2480 MHz
Band Edge Compliance Tx DHS5, 3DH5 2402 MHz
(Conducted) -Hopping On 2480 MHz
-Hopping Off
99% Occupied Bandwidth Tx 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: BDR: Ext=7, Int.=30
EDR:  Ext=72, Int=41
Software: CSR BlueSuite BlueTest3 Version 2.6.6.1 311
*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
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401



Test report No.
Page

Issued date
FCCID

: 12710034S-B-R1
: 9 of 47

: March 12,2019
: AKSWHXB900ON

4.2

Configuration and peripherals

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

Description of EUT
No. | Item Model number Serial number Manufacturer Remarks
A Wireless Noise Canceling WH-XB900N 9000158 *1) Sony Corporation EUT
Stereo Headset 9000139 *2)
*1) Used for Antenna Terminal conducted test
*2) Used for Radiated Emission test
List of cables used
No. | Name Length (m) Shield Remarks
Cable Connector
1 USB 1.0 Shielded Shielded -
2 Audio 1.2 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: Radiated Spurious Emission

Test Procedure

[For below 1 GHz]
EUT was placed on a platform of nominal size, 1.0 m by 1.5 m, raised 0.8 m above the conducting ground plane.
The Radiated Electric Field Strength has been measured in a Semi Anechoic Chamber with a ground plane.

[For above 1 GHz]

EUT was placed on a urethane platform of nominal size, 0.5 m by 0.5 m, raised 1.5 m above the conducting ground
plane.

The Radiated Electric Field Strength has been measured in a Semi Anechoic Chamber with absorbent materials lined
on a ground plane.

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 RBW: 1 MHz RBW: 100 kHz
VBW: 3 MHz VBW: 10 Hz *1) VBW: 300 kHz

*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.

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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Figure 2: Test Setup

Below 1 GHz

Measuring Antenna

Im

(Loop / Biconical / Logperiodic)

- Attenuator

x : Center of turn table
1 GHz- 13 GHz
""" Measuring Antenna
EUT (Horn)

Spectrum

Analyzer

Test Volume

| Attenuator or Filter

1 : Radius of an outer periphery of EUT

*: Center of turn table

13 GHz - 26.5 GHz

EUT

Measuring Antenna

(Horn)

Spectrum

Analyzer

x : Center of turn table

Test Distance: 3 m

Distance Factor: 20 x log (3.91 m /3.0 m) =2.31 dB
* Test Distance: (3 + Test Volume /2) -r=3.91 m

Test Volume : 2.0 m
(Test Volume has been calibrated based on CISPR 16-1-4.)
r=0.09m

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

- 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.

Antenna Frequency

polarization | Below 1 GHz | 1 GHz-2.8 GHz | 2.8 GHz- 13 GHz | 13 GHz- 18 GHz |18 GHz - 26.5 GHz
Horizontal Z Z X X X

Vertical Z X Z X Z

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 6: Antenna Terminal Conducted Tests
Test Procedure
The tests were made with below setting connected to the antenna port.
Test Span RBW VBW Sweep time Detector | Trace Instrument used
20 dB Bandwidth 3 MHz 30 kHz 100 kHz Auto Peak Max Hold Spectrum Analyzer
99 % Occupied Enough width to display | 1to5 % Three Auto Peak Max Hold Spectrum Analyzer
Bandwidth *1) emission skirts of OBW times

of RBW
Maximum Peak - - - Auto Peak - Power Meter
Output Power Average (Sensor: 50 MHz
#2) BW)
Carrier Frequency 3 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.

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

Test data
Test result

: APPENDIX

: Pass

UL Japan, Inc.

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

Telephone : +81 463
Facsimile :+81 463

50 6400
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APPENDIX 1:

Test data

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

Report No. 12710034S-B-R1

Test place Shonan EMC Lab. No.5 Shielded Room

Date February 4, 2019

Temperature / Humidity 21 deg. C/37%RH

Engineer Kazuya Noda

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 0.942 862.813 1.0000 >=0.628
DH5 2441.0 0.942 862.402 1.0000 >=0.628
DH5 2480.0 0.936 856.866 1.0075 >=(0.624
DH5 Hopping On - 78547.4 - -
3DHS5 2402.0 1.258 1156.4 1.0025 >=0.839
3DH5 2441.0 1.257 1158.0 1.0025 >=(.838
3DHS5 2480.0 1.263 1156.5 1.0075 >=(0.842
3DHS5 Hopping On - 78668.8 - -

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
1 +81 463 50 6401
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20dB Bandwidth and 99% Occupied Bandwidth
2402 MHz 2402 MHz
% Agilent RL Agilent RL
Ref 167 dBEpV #Atten 10 dB Ref 167 dBpY #Atten 16 dB
#Peak #Peak
Log Log
10 et IT) Py
dB/ dB/
= RS = <
/—/ SR P ) Y
[ ’
LgAv Lafw
ML 52 ML 52
Center 2.407 008 § GHz Span 3 MHz Center 2.402 G0@ B GHz Span 3 MHz
#Res BH 38 kHz #/BH 100 kHz Sweep 3.2 ms (1201 pts) #Res BH 360 kHz #UBH 108 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Oce BH % Pur  99.08 1 Occupied Bandwidth Oce BH % Pur 93,60 7
862.8133 kHz * B -20.00 dB 1.1564 MHz X dB -20.00 dB
Transmit Freq Error  12.322 kHz Transmit Freq Error  —6.538 kHz
% dB Bandwidth 942.243 kHz % dB Bandwidth 1.258 MHz
2441 MHz 2441 MHz
Agilent RL Agilent RL
Ref 167 dBEpV #Atten 10 dB Ref 167 dBpY #Atten 16 dB
#Peak #Peak
Log Log
10 P O IT) [,
dB/ Y dB/
a - S / \
LgAv Lafw
ML 52 ML 52
Center 2.441 086G 6 GHz Span 3 MHz Center 2.441 G806 § GHz Span 3 MHz
#Res BH 38 kHz #/BH 100 kHz Sweep 3.2 ms (1201 pts) #Res BH 36 kHz #UBH 108 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth occBHZPur 99607 | (Occupied Bandwidth Occ BH 7% Pur  99.00 7
862.4023 kHz * B -20.00 dB 1.1588 MHz x dB -20.09 dB
Transmit Freq Error  -13.414 kHz Transmit Freq Error  -7.380 kHz
% dB Banduidth 942.334 kHz % dB Bandwidth 1.257 MHz
2480 MHz 2480 MHz
Agilent RL Agilent RL
Ref 167 dBEpV #Atten 10 dB Ref 167 dBpY #Atten 16 dB
#Peak #Peak
Log Log
1 it Yo 10 -
dB/ o dB/ o
= = 7 :
Tt
LgAv Lafw
ML 52 ML 52
Center 2.486 080 6 GHz Span 3 MHz Center 2.480 G006 § GHz Span 3 MHz
#Res BH 38 kHz #/BH 100 kHz Sweep 3.2 ms (1201 pts) #Res BH 36 kHz #UBH 108 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth occBHZPur 99607 | (Occupied Bandwidth Occ BH 7% Pur  99.00 7
856.8655 kHz * B -20.00 dB 1.1565 MHz x dB -20.09 dB
Transmit Freq Error  -12.493 kHz Transmit Freq Error  -7.737 kHz
% dB Banduidth 935,890 kHz % dB Bandwidth 1.263 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
% Agilent RL 3 Agilent RL
Ref 187 dBpY #Atten 18 dB Ref 187 dBpY #Atten 18 dB
#Peak #Peak
Log e Log 2 T <
16 18
B/ dB/ 5 <
| J |
[ I / l
] y i |
/ ] L =
LgAv LgAv
Ml 52 Ml S2
Center 2.441 08 GHz Span 100 MHz Center 2.441 86 GHz Span 106 MHz
#Res BH 1 MHz #YBH 3 MHz Sweep 1.84 ms (1201 pts) #Res BH 1 MHz #WBH 3 MHz Sweep 1.84 ms (1261 pts)
Occupied Bandvidth Occ BW % Pur 9908 7 Occupied Bandwidth Occ BH % Pur  99.00 7
785474 MHz " dB 2000 dB 78.6688 MHz x 4B -20.00 4B
Transmit Freq Error  33.164 kHz Transmit Freq Error  8.838 kHz
% dB Banduidth 86.798 MHz % dB Bandwidth 80.981 MHz
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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Carrier Frequency Separation

DHS 3DHS
2402 MHz 2402 MHz
¥ Agilent RL 3 Agilent RL

a Mkrl 1.000 & MHz a Mkrl 1.892 5 MHz
Ref 187 dBpY #Atten 18 dB 315 dB Ref 167 dBpY #Aitten 16 dB -0.93 dB
#Peak #Peak
Log Log
5 5
4B/ dB/

N 1R 1

A AN /
LaAw LaRy
5189 Iy R W s1 52 /

V3 FC Y3 FC

AR A
£(fx £(f):
50k / 350k
Sup /' Stp
Center 2,402 756 @ GHz Span 3 MHz Center 2.482 758 @ GHz Span 3 MHz
#Res BH 100 kHz #UBH 380 kHz Sweep 104 ms (1201 pis) #Res BH 106 kHz #YBH 3008 kHz Sweep 1.04 ms (1201 pts)

2441 MHz 2441 MHz
Agilent RL % Agilent RL
& Mkrl 1.609 @ MHz & Mkrl 1682 5 MHz

Ref 107 dBpY #Atten 18 dB 0.20 dB Ref 187 dBpV #Atten 18 dB .05 dB
#Peak #Peak
Log Log
9 S
dB/ dB/ 1R

™ e " W ] MMM

o | N s R
5152 \f/ \“ 51 82

V3 FC ¥3 FC

AA AA
£(fx £(f):
50k 550k
Sup Swp
Center 2.441 806 § GHz Span 3 MHz Center 2.441 980 8 GHz Span 3 MHz
#Res BH 108 kHz #YBH 300 kHz Sweep 1.04 ms (1281 pts) #Res BH 160 kHz #WBH 308 kHz Sweep 1.04 ms (1261 pts)

2480 MHz 2480 MHz
¥ Agilent RL 3 Agilent RL
a Mkrl 1.067 5 MHz a Mkrl 1697 5 MHz

Ref 167 dBpY #Atten 18 dB 8.27 dB Ref 167 dBpY #Aitten 16 dB -0.16 dB
#Peak #Peak
Log Log
5 5
dB/ dB/ 1R 1

1R o

- . e L
\ / / \ o N
Lafw \\ / \\ LgRv \

5182 51 82
V3 FC V3 FC
AR alal
£fx £(f):
50k 58k
Sup \ Sip
Center 2.479 256 @ GHz Span 3 MHz Center 2.479 258 @ GHz Span 3 MHz
#Res BW 168 kHz #UBH 308 kHz Sweep 1.04 ms (1281 pts) #Res B 108 kHz #UBH 380 kHz 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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Number of Hopping Frequency

Report No. 12710034S-B-R1

Test place Shonan EMC Lab. No.5 Shielded Room

Date February 4, 2019

Temperature / Humidity 21 deg. C/37%RH

Engineer Kazuya Noda

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

DHS5

3DHS

Hopping On (1/3)
RL

. Agilent

Ref 107 dBpY #Atten 10 dB

#Peak
Log

5
dB/

ninARAARAARAAMAN ﬁq HHEHHWUV

RN
! AR

LgAv

$1 82

£0fn
FTun

Swp

|

/

}

V3 FC I
|

|

|

Start 2.408 000 GHz
#Res BH 300 kHz

Stop 2.430 060 GHz
#VBH 1 MHz Sweep 1.84 ms (1201 pts)

% Agilent

Hopping On (1/3)
RL

sAtten 16 dB

Ref 187 dBpV
*Peak
Log

5
dB/

LaAv

5152 |
V3 FC

£(f)
FTun |
Swp | |

n

Start 2,400 909 GHz
sRes BH 308 kHz

Stop 2.430 808 GHz
SVEH 1 MHz Sweep 1.84 ms (1201 pts)

Hopping On (2/3)
RL

- Agilent

Ref 107 dBpY #Atten 10 dB

#Peak
Log

5
dB/

TR AT ATt

=
[

i
I

T
AN

NI

LWL
Eaiinn

LgAw

51082

Y3 FC

£0fx
FTun

Swn

Start 2,439 000 GHz
#Res BH 306 kHz

Stop 2.460 000 GHz
#JBH 1 MHz Sweep 104 ms (1201 pts)

Hopping On (2/3)
R

s Agient L
Ref 187 dBpV *Atten 10 d
*Peak
Log
5
dB/
g fh . 4
RN LT f 1, |I|) 7 L.I.a L kY

Lafv

51 82
V3 FC

£(f)x
FTun
Swp

Start 2,430 909 GHz
sRes BH 308 kHz

Stop 2.460 8O GHz
sVEH 1 MHz Sweep 1.84 ms (1201 pts)

Hopping On (3/3)
RL

Hopping On (3/3)
R

- Agilent

Ref 107 dBpY #Atten 10 dB

#Peak
Log

5
dB/

ARAAAAAAMNAT

-~
-

R
RN

LgAw

51082

Y3 FC

£0fx
FTun

Swn

Start 2,460 000 GHz
#Res BH 306 kHz

Stop 2.490 628 GHz

#JBH 1 MHz Sweep 104 ms (1201 pts)

W Agilent

Ref 187 dBpV
*Peak

L

sAtten 18 dB

Log

5

dB/ P
J‘,' Lo

Lafv

51 82
V3 FC

£(f)
FTun
Swip

I
5

Start 2.460 909 GHz
sRes BH 308 kHz

!
I
Stop 2.499 000 GHz

sVEH 1 MHz Sweep 1.84 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. 12710034S-B-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 4, 2019
Temperature / Humidity 21 deg. C/37%RH
Engineer Kazuya Noda
Mode Tx, Hopping On
Mode Number of transmission Length of Result Limit
ina 31.6(79 Hopping x 0.4) transmission
/12.8 (32 Hopping x 0.4) second period [msec] [msec] [msec]
DH1 51.0times / Ssec. x 31.6 sec. = 323 times 0.419 135 400
DH3 26.0times /  Ssec. x 31.6 sec. = 165 times 1.680 277 400
DHS5 17.0 times /  5sec. x 31.6 sec. = 108 times 2.928 316 400
3DH1 51.0times / Ssec. x 31.6 sec. = 323 times 0.437 141 400
3DH3 26.0times /  Ssec. x 31.6 sec. = 165 times 1.702 281 400
3DHS5 17.0 times /  5sec. X 31.6 sec. = 108 times 2.951 319 400

Sample Calculation
Result = Number of transmission x Length of transmission

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
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Dwell time

(Representative chart)
Agilent RL RL
A Merl 4194 ps
Ref @ dBm #Atten 10 dB Ref @ dBm #Atten 10 dB 0.82 dB
#Peak #Peak
Log Log
10 10 7 \
dB/ dB/ i i
] ‘|
LoAv LgAv "
5152 s1 82 1
H3 WS Center 2.441 680 GHz Span @ Hz
AR Res BH 1 MHz #YBH 3 MHz Sweep 600 ps (8001 pts)
£ Markar  Trace Type H Auis Anplituda
50k iR @) Tine 83.53 pz -51.97 dBm
ia &) Tine 418.4 ps 8.82 dB
Center 2.441 BAG GHz - Span B Hz
Res BH 166 kHz #UBH 308 kHz Sweep 5 5 (8001 pts)
(Representative chart)
3 Agilent RL 4 Agilent RL
aMkrl  1.68 ms
Ref & dBm #Atten 10 dB Ref @ dBm #Atten 16 dB 9.01 dB
#Peak #Peak
Log Log T T
18 1@ I I
dB/ dB/
LgAy LgAw 3
51 32 51 82
H3 VS Center 2.441 660 GHz Span @ Hz
AA &5 BH 1 MHz #YBH 3 MHz Sweep 3 ms (8001 pts)
£01): Marker  Trace Type H Axis Anplitude
F5mk 1R @ Tine 383.6 ps -88.73 dBm
1a @ Tine 1.68 me .81 dB
Center 2.441 66 GHz N Span B Hz
Res BH 108 kHz #WBH 308 kHz Sweep 5 5 (6001 pts)
(Representative chart)
3 Agilent RL Agilent R T
a Mkrl 2928 ms
Ref @ dBm #Atten 18 dB Ref 0 dBm Atten 18 dB 0.26 dB
#Peak #Peak
Log Log
16 16
dB/ dB/
LgAv wLgfv T i |
5152 51 52 [
H3 WY Center 2.441 008 GHz Span 6 Hz
Al os BH 1 MHz SUBH 3 MHz Sweep S ms (8601 pts)
£(f): Marker  Trace Type  Axis Anplitude
f>5ak 1R (€3] Tine 9908.6 pe -89.09 dBn
1a @ Tine 2.928 ns 8.26 dB
Center 2.441 000 GHz - Span @ Hz
Res BH 186 kHz #UBH 300 kHz Sweep 5 5 (8001 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
(Representative chart)
Agilent RL RL
a Mkrl 4366 ps
Ref 6 dBm #Aiten 10 dB Ref @ dBm #Atten 18 dB 0.69 dB
#Peak #Peak
Log Lag T
10 19 [ I \
B/ dB/ | T [
r [N I B
i |
LaAy LgAv
51 52 51 s2
H3 WS Center 2.441 008 GHz Span @ Hz
AA es BH 1 MHz #YBH 3 MHz Sneep 680 ps (3081 pts)
£0F): Marker  Trace Type ¥ Bxis Amplitude
50k 1R @ Tine 96.3 pe -98.17 dBn
ia @ Tine 436.65 ps 8.89 dB
Center 2.441 000 GHz - Span @ Hz
Res BH 166 kHz #UBH 308 kHz Sweep 5 5 (8001 prs)
(Representative chart)
Agilent RL 3 Agilent RL
a Mkrl 1702 ms
Ref 6 dBm #Aiten 10 dB Ref @ dBm #Atten 18 dB 1.85 dB
#Peak #Peak
Log Log
10 18 al
dB/ dB/
LaAy LgAv
51 52 51 s2
H3 WS Center 2.441 008 GHz Span @ Hz
AA es BH 1 MHz #YBH 3 MHz Sweep 3 ms (8001 pts)
£0F): Marker  Trace Type ¥ Bxis Amplitude
50k 1R @ Tine 375.8 pe -98.44 dBn
ia ) Tine 1.782 ms 1.85 dB
Center 2.441 800 GHz ” Span @ Hz
Res BH 166 kHz #UBH 308 kHz Sweep 5 5 (8001 prs)
(Representative chart)
# Agilent RL 3 Agilent RL
a Mkrl  2.951 ms
Ref 6 dBm #Aiten 10 dB Ref @ dBm #Atten 18 dB 8.92 dB
#Peak #Peak | |
Log Log
18 18
dB/ dB/
LaAy LgAv
51 52 51 s2
H3 WS Center 2.441 008 GHz Span @ Hz
AA es BH 1 MHz #YBH 3 MHz Sweep 5 ms (8001 pts)
£0F): Marker  Trace Type ¥ Bxis Amplitude
50k 1R @ Tine 998 pe -89.48 dBn
ia ) Tine 2,951 ms 8.92 dB
Center 2.441 800 GHz Span @ Hz
Res BH 166 kHz #UBH 308 kHz Sweep 5 5 (8001 prs)

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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Maximum Peak Output Power

Report No. 12710034S-B-R1

Test place Shonan EMC Lab. No.5 Shiclded Room

Date February 4, 2019

Temperature / Humidity 21 deg. C/37 % RH

Engineer Kazuya Noda

Mode Tx, Hopping Off

Conducted Power e.i.r.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 24020 | -11.28 1.90 9.82 044 | 111 [ 2096 | 125 | 2052 | 2.66 | 3.10 | 2.04 [36.02 | 4000 | 32.92
DH5 24410 | -10.71 1.95 9.82 106 | 128 [ 2096 | 125 | 1990 | 2.66 | 3.72 | 2.36 | 36.02 | 4000 | 32.30
DH5 2480.0 -10.39 1.94 9.82 1.37 1.37 20.96 125 19.59 2.66 4.03 2.53 36.02 | 4000 | 31.99
2DH5 | 2402.0 8.87 1.90 9.82 2.85 193 | 2096 | 125 [ 1811 | 2.66 | 5.51 | 3.56 [36.02 [ 4000 [30.51
2DH5 2441.0 -8.23 1.95 9.82 3.54 2.26 20.96 125 17.42 2.66 6.20 4.17 | 36.02 | 4000 | 29.82
2DH5 | 2480.0 -7.68 1.94 9.82 408 | 256 | 2096 | 125 | 1688 | 2.66 | 6.74 | 472 | 36.02 | 4000 | 29.28
3DH5 | 2402.0 -8.40 1.90 9.82 332 | 205 (2096 | 125 [ 17.64 | 2.66 | 598 | 3.96 [36.02 | 4000 | 30.04
3DH5 2441.0 -7.81 1.95 9.82 3.96 2.49 20.96 125 17.00 2.66 6.62 4.59 36.02 | 4000 | 29.40
3DH5 | 2480.0 -7.28 1.94 9.82 448 | 281 | 2096 | 125 | 1648 | 2.66 | 7.14 | 5.18 | 36.02 | 4000 | 28.88

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

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
1 +81 463 50 6401
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Average OQutput Power
(Reference data for RF Exposure)
Report No. 12710034S-B-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 4, 2019
Temperature / Humidity 21 deg. C/37 % RH
Engineer Kazuya Noda
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 -13.02 1.90 9.82 -1.30 0.74 1.08 -0.22 0.95
DHS5 2441.0 -12.50 1.95 9.82 -0.73 0.85 1.08 0.35 1.08
DHS5 2480.0 -12.11 1.94 9.82 -0.35 0.92 1.08 0.73 1.18
2DHS 2402.0 -13.00 1.90 9.82 -1.28 0.74 1.05 -0.23 0.95
2DHS5 2441.0 -12.38 1.95 9.82 -0.61 0.87 1.05 0.44 1.11
2DH5 2480.0 -11.89 1.94 9.82 -0.13 0.97 1.05 0.92 1.24
3DH5 2402.0 -13.01 1.90 9.82 -1.29 0.74 1.05 -0.24 0.95
3DH5 2441.0 -12.40 1.95 9.82 -0.63 0.86 1.05 0.42 1.10
3DHS 2480.0 -11.87 1.94 9.82 -0.11 0.97 1.05 0.94 1.24

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

Result (Burst power average) = Time average + Duty factor

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

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
1 +81 463 50 6401
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Burst Rate Confirmation

Facsimile

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
1481463 50 6401

Report No. 12710034S-B-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 4, 2019
Temperature / Humidity 21 deg.C/37%RH
Engineer Kazuya Noda
Mode Tx, Hopping Off
DHS5
Tx on / (Tx on + Tx off) = 0.779
Tx on / (Tx on + Tx off) * 100 = 77.9 %
Duty factor =10 * log (3.75/2.923) = 1.08 dB
4 Agilent R T
a Mkrz 375 ms
Ref @ dBm Atten 10 dB 1.47 dB
#Peak
log  |== — - SR S— - =
10 \
dB/
#VAvg
5182
Center 2.441 068 GHz Span @ Hz
Res BH 8 MHz #UBH 50 MHz Sweep 5 ms (8001 pts)
Marker  Trace Type X Rxis Amplitude
1R (&) Time 1.894 ms -73.08 dén
ls 3 Time 2.923 ms @.66 dB
2R @ Time 1.894 ms ~73.88 dBm
2a (&) Time 3,75 ms 1.47 dg
2DHS 3DHS
Tx on / (Tx on + Tx off) = 0.784 Tx on / (Tx on + Tx off) = 0.785
Tx on / (Tx on + Tx off) * 100 = 78.4 % Tx on / (Tx on + Tx off) * 100 = 78.5 %
Duty factor = 10 * log (3.753 /2.944) = 1.05 dB Duty factor = 10 * log (3.752 / 2.945) = 1.05 dB
4 Agilent R T i Agilent R T
a Mkr2  3.753 ms a Mkr2  3.752 ms
Ref @ dBm Atten 16 dB 0.78 dB Ref @ dBm Atten 18 dB 1.23 dB
#Peak #Peak
Log  pww " o PP Y | Log e preion TP e o
10 19 |
dB/ dB/
| !
in m i A ) i
#UAva ! — #WAvg :
5182 5182
Center 2.441 000 GHz Span © Hz Center 2.441 000 GHz Span @ Hz
es BH 8 MHz #YBH 50 MHz Sweep S ms (8001 pis) o5 BH 8 MHz +VBH 56 MHz Sween 5 ms (8061 pts)
Marker Trace Type X Axie Amplitude Marker Trace Type X fixis Amplitude
1R (&) Time 1.889 ms -78.56 dBm 1R (3 Time 1.891 ms -74.88 dBm
la @ Tine 2.944 ms 8.56 di 1a (€] Time 2.945 s 8.93 dB
2R [€)) Time 1.889 ms -70.56 dBm 2R (3 Time 1.891 ms =74.88 dBn
2a @ Tima 3.753 me 0.78 d& 28 3 Time 3.752 ns 1.23
UL Japan, Inc.
Shonan EMC Lab.
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Radiated Spurious Emission

Report No. 12710034S-B-R1

Test place Shonan EMC Lab.

Semi Anechoic Chamber No. 1 No. 3 No. 3

Date February 10, 2019 January 30, 2019 January 31, 2019

Temperature / Humidity 22 deg. C/ 32 %RH 23 deg. C/ 34 %RH 25 deg. C/ 30 %RH

Engineer Makoto Hosaka Kazuya Noda Kazuya Noda

(30 MHz - 1 GHz) (1 GHz - 13 GHz) (13 GHz - 26.5 GHz)
Mode Tx, Hopping Off, DHS 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. 109.125 |QP 22.80 11.80 8.14 31.80 0.00 10.94 43.50 32.5 300 326
Hori. 231.994 |QP 28.50 11.39 6.18 31.76 0.00 14.31 46.00 31.6 200 217
Hori. 303.996 |QP 27.80 14.12 6.94 31.77 0.00 17.09 46.00 289 100 44
Hori. 460.013 QP 24.10 16.89 7.73 31.89 0.00 16.83 46.00 29.1 100 352
Hori. 556.009 |QP 34.90 18.00 8.17 32.04 0.00 29.03 46.00 16.9 159 254
Hori. 2390.000 |PK 46.39 27.86 14.67 39.46 2.31 51.77 73.90 22.1 240 282
Hori. 2558.026 |PK 47.25 27.84 14.82 39.44 2.31 52.78 73.90 21.1 132 88
Hori. 4804.000 (PK 5223 31.43 7.17 39.50 2.31 53.64 73.90 20.2 222 121
Hori. 7206.000 | PK 44.33 36.79 9.03 39.29 2.31 53.17 73.90 20.7 100 0
Hori. 9608.000 | PK 4527 38.51 10.52 39.52 2.31 57.09 73.90 16.8 100 0
Hori. 19220.000 [PK 48.32 40.14 11.69 48.16 -9.54 42.45 73.90 314 173 148
Hori. 2390.000 (AV 33.38 27.86 14.67 39.46 2.31 38.76 53.90 15.1 240 282
Hori. 2558.026 |AV 39.14 27.84 14.82 39.44 2.31 44.67 53.90 9.2 132 88
Hori. 4804.000 (AV 45.35 3143 717 39.50 231 46.76 53.90 7.1 222 121
Hori. 7206.000 |AV 32.51 36.79 9.03 39.29 2.31 41.35 53.90 12.5 100 0
Hori. 9608.000 |AV 33.46 38.51 10.52 39.52 231 45.28 53.90 8.6 100 0
Hori. 19220.000 |AV 42.83 40.14 11.69 48.16 -9.54 36.96 53.90 16.9 173 148
Vert. 49.716 |QP 22.20 11.27 7.45 31.82 0.00 9.10 40.00 30.9 100 359
Vert. 146.894 |QP 22.10 14.85 8.75 31.78 0.00 13.92 43.50 29.5 100 330
Vert. 576.005 |QP 31.50 18.54 8.24 32.03 0.00 26.25 46.00 19.7 100 94
Vert. 915.975 |QP 24.00 22.12 9.71 31.24 0.00 24.59 46.00 214 100 159
Vert. 2390.000 |PK 45.19 27.86 14.67 39.46 2.31 50.57 73.90 233 153 327
Vert. 2558.066 | PK 47.49 27.84 14.82 39.44 2.31 53.02 73.90 20.8 146 79
Vert. 4804.000 PK 50.58 31.43 7.17 39.50 2.31 51.99 73.90 219 100 104
Vert. 7206.000 [PK. 4412 36.79 9.03 39.29 2.31 52.96 73.90 20.9 100 0
Vert. 9608.000 [PK. 45.73 38.51 10.52 39.52 2.31 57.55 73.90 16.3 100 0
Vert. 19220.000 |PK 48.44 40.14 11.69 48.16 -9.54 42.57 73.90 31.3 213 112
Vert. 2390.000 |AV 3333 27.86 14.67 39.46 2.31 38.71 53.90 15.1 153 327
Vert. 2558.066 |AV 39.25 27.84 14.82 39.44 2.31 44.78 53.90 9.1 146 79
Vert. 4804.000 (AV 4334 31.43 7.17 39.50 2.31 44.75 53.90 9.1 100 104
Vert. 7206.000 |AV 32.59 36.79 9.03 39.29 2.31 4143 53.90 124 100 0
Vert. 9608.000 (AV 33.82 38.51 10.52 39.52 2.31 45.64 53.90 8.2 100 0
Vert. 19220.000 |[AV 4191 40.14 11.69 48.16 -9.54 36.04 53.90 17.8 213 112

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.91 m/3.0 m)= 2.31 dB

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 91.95 27.86 14.68 39.46 231 97.34 - -|Carrier
Hori. 2399.188 |PK 43.67 27.86 14.68 39.46 231 49.06 77.34 28.2

Hori. 2400.000 |PK 45.85 27.86 14.68 39.46 231 51.24 77.34 26.1

Vert. 2402.000 |PK 91.51 27.86 14.68 39.46 231 96.90 - -| Carrier
Vert. 2399.198 |PK 42.60 27.86 14.68 39.46 231 47.99 76.90 28.9

Vert. 2400.000 |PK 44.94 27.86 14.68 39.46 231 50.33 76.90 26.5

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.91 m/3.0 m)= 2.31dB
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)

12710034S-B-R1

Shonan EMC Lab.

No. 3

January 30, 2019

23 deg. C/ 34 %RH

Kazuya Noda

(1 GHz - 13 GHz)

Tx, Hopping Off, DHS 2402 MHz

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T # Agilent R T
Mikrl 2,482 167 GHz
Ref 182.4 dBpV sAtten 10 d Ref 102.4 dBpV FAtten 18 dB 92.32 dBpV
*EmiPk wPeak
L * L 1
o 0 o
dB/ &/ A
| [ 1
1] |
723
dBpl | Iy
sLgfiv LgAv A AL :
TRz R I AT AT P I o | 5152 | | A
V3 FC V3 FC Y 1.
| _ B IR R E— I Bk T Bl L Ty
£(F: £
FTun FTun
Swp Swp
Start 2.318 98 GHz Stop 2,398 88 GHz Start 2,390 909 GHz Stop 2.415 B89 GHz
*Res BH (CISPR) 1 MHz wBH 3 MHz Sweep 104 ms (1201 prs) sRes BH 108 kHz «\BH 388 kHz Sweep 2.4 ms (1281 prs)
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 5 Agilent R T
Mkrl 2.402 167 GHz
Ref 188.9 dBpV sHrten 18 dE Ref 108.9 dEpV Atten 18 dl 98,83 dBpV
sEmiPk wPaak
Log * Log 1
10 18 £
dB/ dB/ A
| | -
DI Pl
708 | 1 -
dBpY I Al
sLgAv Lgfv II' "l_lu A
UL S peitntipbiabisrmiafbin St ot daitihrasporbibd s st Wl marichiimsderd b s b s o o 51 52 | | .. | \|
V3 FC _ V3 FE(A;.‘—#M_ YT I Wy ‘Ar‘l"a,-'-_n~,.v,-’.:m.-. LTSN S,
£(fx £if):
ETun FTun
Swp Sup
Start 2.318 8@ GHz Stop 2.390 @8 GHz Stare 2,399 909 GHz Stop 2.415 B89 GHz
#Res BH (CISPR) 1 MHz WVEH 3 HHz Sweep 1.84 ms (1281 prs) *Res BH 108 kHz sUBH 308 kHz Sweep 2.4 ms (1201 prs)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible
spurious emissions.
Final result of restricted band edge was shown in tabular data.

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

12710034S-B-R1
Shonan EMC Lab.

No. 1

February 10, 2019
22 deg. C /32 %RH

Makoto Hosaka

(30 MHz - 1 GHz)
Tx, Hopping Off, DHS 2441 MHz

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

No. 3

January 30, 2019

23 deg. C/ 34 %RH
Kazuya Noda
(1 GHz - 13 GHz)

No. 3

January 31, 2019
25 deg. C/ 30 %RH
Kazuya Noda
(13 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. 112.840 |QP 21.90 12.30 8.14 31.80 0.00 10.54 43.50 329 204 320
Hori. 260.031 |QP 24.50 12.16 6.48 31.75 0.00 11.39 46.00 34.6 106 40
Hori. 347.987 |QP 24.50 15.00 7.23 31.77 0.00 14.96 46.00 31.0 100 213
Hori. 453.013 [QP 22.80 16.72 7.70 31.89 0.00 15.33 46.00 30.6 150 182
Hori. 556.008 |QP 34.70 18.00 8.17 32.04 0.00 28.83 46.00 17.1 167 244
Hori. 2597.013 |PK 49.41 27.87 14.87 39.43 231 55.03 73.90 18.8 134 90
Hori. 4882.000 [PK. 51.61 31.37 7.23 39.50 231 53.02 73.90 20.8 190 124
Hori. 7323.000 [PK 44.58 37.01 9.08 39.35 231 53.63 73.90 20.2 100 0
Hori. 9764.000 |PK 44.49 38.92 10.44 39.41 231 56.75 73.90 17.1 100 0
Hori. 19524.000 [PK 48.81 40.08 11.88 47.70 -9.54 43.53 73.90 30.3 168 151
Hori. 2597.013 |AV 40.95 27.87 14.87 39.43 231 46.57 53.90 7.3 134 90
Hori. 4882.000 (AV 45.03 31.37 7.23 39.50 231 46.44 53.90 7.4 190 124
Hori. 7323.000 |AV 32.57 37.01 9.08 39.35 231 41.62 53.90 12.2 100 0
Hori. 9764.000 |AV 32.93 38.92 10.44 39.41 231 45.19 53.90 8.7 100 0
Hori. 19524.000 AV 42.33 40.08 11.88 47.70 -9.54 37.05 53.90 16.8 168 151
Vert. 48.980 |QP 22.00 11.57 7.43 31.82 0.00 9.18 40.00 30.8 100 324
Vert. 139.172 |QP 21.70 14.45 8.58 31.79 0.00 12.94 43.50 30.5 100 208
Vert. 564.000 |QP 34.60 18.20 8.20 32.04 0.00 28.96 46.00 17.0 100 88
Vert. 935.080 |QP 23.10 22.04 9.77 31.10 0.00 23.81 46.00 22.1 100 159
Vert. 2597.051 |PK 49.33 27.87 14.87 39.43 231 54.95 73.90 18.9 147 83
Vert. 4882.000 |[PK 49.75 31.37 7.23 39.50 231 51.16 73.90 227 100 101
Vert. 7323.000 [PK 44.56 37.01 9.08 39.35 231 53.61 73.90 20.2 100 0
Vert. 9764.000 |PK 4531 38.92 10.44 39.41 231 57.57 73.90 16.3 100 0
Vert. 19524.000 [PK 47.61 40.08 11.88 47.70 -9.54 42.33 73.90 31.5 216 116
Vert. 2597.051 |AV 40.39 27.87 14.87 39.43 2.31 46.01 53.90 7.8 147 83
Vert. 4882.000 (AV 4236 31.37 723 39.50 231 43.77 53.90 10.1 100 101
Vert. 7323.000 |AV 32.48 37.01 9.08 39.35 231 41.53 53.90 12.3 100 0
Vert. 9764.000 |AV 32.96 38.92 10.44 39.41 231 4522 53.90 8.6 100 0
Vert. 19524.000 [AV 40.43 40.08 11.88 47.70 -9.54 35.15 53.90 18.7 216 116

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.91 m/3.0 m)= 2.31dB
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
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity

Engineer

Mode

Radiated Spurious Emission

12710034S-B-R1
Shonan EMC Lab.

No. 1

February 10, 2019
22 deg. C /32 %RH

Makoto Hosaka

(30 MHz - 1 GHz)
Tx, Hopping Off, DHS 2480 MHz

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

No. 3

January 30, 2019

23 deg. C/ 34 %RH
Kazuya Noda
(1 GHz - 13 GHz)

No. 3

January 31, 2019
25 deg. C/ 30 %RH
Kazuya Noda
(13 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. 122.770 |QP 21.90 13.37 8.23 31.80 0.00 11.70 43.50 31.8 100 1
Hori. 556.033 |QP 34.60 18.00 8.17 32.04 0.00 28.73 46.00 17.2 157 269
Hori. 2483.500 |PK 46.63 27.65 14.77 39.46 2.31 51.90 73.90 22.0 200 281
Hori. 2483.982 |PK 47.59 27.65 14.77 39.46 231 52.86 73.90 21.0 200 281
Hori. 2636.020 |PK 49.67 27.90 14.90 39.42 231 55.36 73.90 18.5 133 9
Hori. 4960.000 |[PK 52.49 31.54 7.28 39.50 231 54.12 73.90 19.7 189 124
Hori. 7440.000 [PK 44.23 37.10 9.15 39.42 231 53.37 73.90 20.5 100 0
Hori. 9920.000 |PK 45.57 38.97 10.36 39.30 231 57.91 73.90 159 100 0
Hori. 19836.000 [PK 49.71 39.94 12.02 47.72 -9.54 44.41 73.90 29.4 159 150
Hori. 2483.500 |AV 35.69 27.65 14.77 39.46 2.31 40.96 53.90 129 200 281
Hori. 2483.982 |AV 35.99 27.65 14.77 39.46 231 41.26 53.90 12.6 200 281
Hori. 2636.020 |AV 41.25 27.90 14.90 39.42 231 46.94 53.90 6.9 133 929
Hori. 4960.000 [AV 46.15 31.54 7.28 39.50 231 47.78 53.90 6.1 189 124
Hori. 7440.000 AV 33.06 37.10 9.15 39.42 231 42.20 53.90 11.7 100 0
Hori. 9920.000 |AV 33.53 38.97 10.36 39.30 231 45.87 53.90 8.0 100 0
Hori. 19836.000 AV 43.63 39.94 12.02 47.72 -9.54 38.33 53.90 15.5 159 150
Vert. 49.428 |QP 2220 11.39 7.44 31.82 0.00 9.21 40.00 30.7 100 104
Vert. 138.507 |QP 21.60 14.43 8.57 31.79 0.00 12.81 43.50 30.6 100 293
Vert. 244.013 |QP 25.10 11.63 6.31 31.75 0.00 11.29 46.00 347 150 4
Vert. 331.959 |QP 22.10 14.60 7.12 31.77 0.00 12.05 46.00 339 100 208
Vert. 419.000 QP 21.40 16.08 7.57 31.85 0.00 13.20 46.00 32.8 100 223
Vert. 572.005 |QP 33.90 18.43 8.22 32.03 0.00 28.52 46.00 174 100 107
Vert. 904.932 |QP 23.50 22.07 9.68 31.32 0.00 23.93 46.00 22.0 100 45
Vert. 2483.500 |PK 48.22 27.65 14.77 39.46 231 53.49 73.90 204 144 317
Vert. 2483.971 |PK 48.56 27.65 14.77 39.46 2.31 53.83 73.90 20.0 144 317
Vert. 2636.048 |PK 49.93 27.90 14.90 39.42 231 55.62 73.90 18.2 146 91
Vert. 4960.000 |[PK 50.54 31.54 7.28 39.50 231 52.17 73.90 21.7 100 89
Vert. 7440.000 [PK 45.10 37.10 9.15 39.42 231 54.24 73.90 19.6 100 0
Vert. 9920.000 |PK 4527 38.97 10.36 39.30 2.31 57.61 73.90 16.2 100 0
Vert. 19836.000 [PK 47.28 39.94 12.02 47.72 -9.54 41.98 73.90 319 223 115
Vert. 2483.500 |AV 35.51 27.65 14.77 39.46 231 40.78 53.90 13.1 144 317
Vert. 2483.971 |AV 36.03 27.65 14.77 39.46 231 41.30 53.90 12.6 144 317
Vert. 2636.048 |AV 41.97 27.90 14.90 39.42 231 47.66 53.90 6.2 146 91
Vert. 4960.000 [AV 43.64 31.54 7.28 39.50 231 4527 53.90 8.6 100 89
Vert. 7440.000 AV 33.27 37.10 9.15 39.42 231 42.41 53.90 114 100 0
Vert. 9920.000 |AV 33.59 38.97 10.36 39.30 2.31 45.93 53.90 79 100 0
Vert. 19836.000 [AV 40.92 39.94 12.02 47.72 -9.54 35.62 53.90 18.2 223 115

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.91 m/3.0 m)= 2.31dB
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
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12710034S-B-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber No. 3
Date January 30, 2019
Temperature / Humidity 23 deg. C/ 34 %RH
Engineer Kazuya Noda
(1 GHz - 13 GHz)
Mode Tx, Hopping Off, DHS 2480 MHz
Horizontal
Restricted-band band-edge Plot
0 Agilent R T
Ref 1843 dBpV sfAtten 16 dB
sEmiPk
Log *
i | | | ! | I ] ! |
dB/
sLgAv
VoS L L L o
V3 FC i 1 f
gy |
FTun
Swp
Start 2,483 500 GHz Ston 2,500 080 GHz
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
¥ Agilent R T
Ref 104.5 dBpV sftten 16 dB
sEmiPk
Log *
10 i i 1 t i i t t i
dB/
sLgkRy
W 52} |
V3 FC
e [ T
FTun
Swp
Start 2,483 500 GHz Ston 2,500 009 GHz
sRes BM (CISPR) 1 MHz WEN 3 MHz Sweep 1.04 ms (1201 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible
spurious emissions.
Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

Shonan EMC Lab.
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Radiated Spurious Emission
Report No. 12710034S-B-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber No. 1 No. 3 No. 3
Date February 10, 2019 January 30, 2019 January 31, 2019
Temperature / Humidity 22 deg. C/ 32 %RH 23 deg. C/ 34 %RH 25 deg. C/ 30 %RH
Engineer Makoto Hosaka Kazuya Noda Kazuya Noda
(30 MHz - 1 GHz) (1 GHz - 13 GHz) (13 GHz - 26.5 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. 127.696 |QP 21.60 13.78 8.31 31.79 0.00 11.90 43.50 31.6 303 302
Hori. 268.018 |QP 27.00 12.70 6.56 31.76 0.00 14.50 46.00 315 127 60
Hori. 323.993 |QP 26.80 14.36 7.07 31.77 0.00 16.46 46.00 29.5 100 60
Hori. 445.236 |QP 21.90 16.50 7.67 31.88 0.00 14.19 46.00 31.8 100 326
Hori. 547.982 |QP 32.70 17.84 8.14 32.04 0.00 26.64 46.00 19.3 149 266
Hori. 912.892 |QP 23.90 22.13 9.71 31.26 0.00 24.48 46.00 215 100 193
Hori. 2390.000 |PK 44.63 27.86 14.67 39.46 2.31 50.01 73.90 23.8 216 288
Hori. 2558.021 |PK 4729 27.84 14.82 39.44 2.31 52.82 73.90 21.0 143 103
Hori. 4804.000 [PK 51.23 3143 7.17 39.50 2.31 52.64 73.90 21.2 189 125
Hori. 7206.000 |PK 44.59 36.79 9.03 39.29 231 5343 73.90 20.4 100 0
Hori. 9608.000 |PK. 45.46 38.51 10.52 39.52 2.31 57.28 73.90 16.6 100 0
Hori. 19212.000 (PK 47.97 40.13 11.68 48.18 -9.54 42.06 73.90 31.8 169 148
Hori. 2390.000 |AV 33.01 27.86 14.67 39.46 2.31 38.39 53.90 15.5 216 288
Hori. 2558.021 |AV 36.57 27.84 14.82 39.44 2.31 42.10 53.90 11.8 143 103
Hori. 4804.000 [AV 41.56 3143 7.17 39.50 2.31 42.97 53.90 10.9 189 125
Hori. 7206.000 |AV 32.49 36.79 9.03 39.29 231 41.33 53.90 12.5 100 0
Hori. 9608.000 |AV 3334 38.51 10.52 39.52 2.31 45.16 53.90 8.7 100 0
Hori. 19212.000 (AV 42.01 40.13 11.68 48.18 -9.54 36.10 53.90 17.8 169 148
Vert. 49.442 |QP 22.10 11.38 7.44 31.82 0.00 9.10 40.00 30.9 100 314
Vert. 77.500 |QP 22.10 6.33 8.16 31.81 0.00 4.78 40.00 352 100 100
Vert. 584.003 |QP 32.90 18.83 8.27 32.02 0.00 27.98 46.00 18.0 100 108
Vert. 2390.000 |PK 45.42 27.86 14.67 39.46 231 50.80 73.90 23.1 165 327
Vert. 2557.991 |PK 47.79 27.84 14.82 39.44 2.31 53.32 73.90 20.5 147 97
Vert. 4804.000 |PK 50.79 3143 7.17 39.50 2.31 52.20 73.90 21.7 100 85
Vert. 7206.000 (PK 44.38 36.79 9.03 39.29 2.31 53.22 73.90 20.6 100 0
Vert. 9608.000 | PK 45.34 3851 10.52 39.52 2.31 57.16 73.90 16.7 100 0
Vert. 19212.000 [PK 46.01 40.13 11.68 48.18 -9.54 40.10 73.90 33.8 206 112
Vert. 2390.000 |AV 3347 27.86 14.67 39.46 231 38.85 53.90 15.0 165 327
Vert. 2557.991 |AV 36.73 27.84 14.82 39.44 231 42.26 53.90 11.6 147 97
Vert. 4804.000 |AV 39.43 3143 7.17 39.50 2.31 40.84 53.90 13.0 100 85
Vert. 7206.000 (AV 31.57 36.79 9.03 39.29 2.31 40.41 53.90 13.4 100 0
Vert. 9608.000 |AV 32.85 3851 10.52 39.52 2.31 44.67 53.90 9.2 100 0
Vert. 19212.000 [AV 38.88 40.13 11.68 48.18 -9.54 32.97 53.90 20.9 206 112
Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.91 m/3.0 m)= 2.31dB
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 93.02 27.86 14.68 39.46 2.31 98.41 - -|Carrier
Hori. 2399.521 |PK 55.97 27.86 14.68 39.46 231 61.36 78.41 17.0
Hori. 2400.000 |PK 56.82 27.86 14.68 39.46 2.31 62.21 78.41 16.2
Vert. 2402.000 |PK 92.14 27.86 14.68 39.46 2.31 97.53 - -|Carrier
Vert. 2399.501 |PK 55.05 27.86 14.68 39.46 2.31 60.44 77.53 17.1
Vert. 2400.000 |PK 56.04 27.86 14.68 39.46 2.31 61.43 77.53 16.1

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.91 m/3.0 m)= 2.31 dB
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)

12710034S-B-R1

Shonan EMC Lab.

No. 3

January 30, 2019

23 deg. C/ 34 %RH

Kazuya Noda

(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 2.401 833 GHz
Ref 104.7 dBpV *Atten 10 d Ref 104.7 dEpV Atten 18 dB 93.12 dBpV
#Emil wPeak
Log * Log 1
10 T | ! 4
dB/ dB/ Pl
[
| | L
) ! . -
73.1 |
dBpY
sLgfiv LaAv . nf y
V1 52 51 52 I | T I ". p 1
Y o A T TIT I N  we A E ER I K AT T PR N TR S P T e V3 FC i W "'\I..I
£ PV It et ot o S et
FTun FTun
Swp Swp

Start 2,310 08 GHz

sRes BH (CISPR) 1 MHz sUBH 3 MHz

Stare 2,390 989 GHz
sRes BH 100 kHz

Stop 2.399 89 GHz

Sweep 1,84 ms (1201 prs) sVEH 308 kHz

Stop 2.415 8889 GHz
Sweep 2.4 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
i Agilent R T 5 Agilent R T
Mkrl 2.401 833 GHz
Ref 183.8 dBpV sHrten 18 dE Ref 183.8 dEpV Atten 18 dl 92.26 dBpV
sEmiPk wPaak
Log * Log i
10 19 %
dB/ dB/ &
| | A
|
) | . |
723 | | [l
dBpV |
sLafv Lafv S
| "
TR R . e N I 5152 | [ [ |
V3 FC i B B V3 FC 1 Py
ATy ey 4 N et a0
LG e T T 1 y £if):
ETun FTun
Swp Sup
Start 2.318 8@ GHz Stop 2.390 @8 GHz Start 2,390 899 GHz Stop 2.415 B89 GHz
#Res BH (CISPR) 1 MHz WVEH 3 HHz Sweep 1.84 ms (1281 prs) *Res BH 108 kHz sUBH 308 kHz Sweep 2.4 ms (1201 prs)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

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

spurious emissions.

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

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

12710034S-B-R1
Shonan EMC Lab.

No. 1

February 10, 2019
22 deg. C /32 %RH

Makoto Hosaka

(30 MHz - 1 GHz)
Tx, Hopping Off, 3DHS5 2441 MHz

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

No. 3

January 30, 2019

23 deg. C/ 34 %RH
Kazuya Noda
(1 GHz - 13 GHz)

No. 3

January 31, 2019
25 deg. C/ 30 %RH
Kazuya Noda
(13 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. 122.837 |QP 21.90 13.38 8.23 31.80 0.00 11.71 43.50 31.7 300 359
Hori. 231.894 |QP 28.00 11.38 6.17 31.76 0.00 13.79 46.00 322 127 81
Hori. 303.995 |QP 27.00 14.12 6.94 31.77 0.00 16.29 46.00 29.7 100 52
Hori. 438.314 QP 21.70 16.33 7.64 31.87 0.00 13.80 46.00 322 200 131
Hori. 552313 |QP 32.30 1791 8.16 32.05 0.00 26.32 46.00 19.6 143 256
Hori. 880.278 QP 23.60 21.95 9.60 31.45 0.00 23.70 46.00 223 100 217
Hori. 2597.009 |PK 48.87 27.87 14.87 39.43 231 54.49 73.90 19.4 133 97
Hori. 4882.000 [PK 50.79 31.37 7.23 39.50 231 52.20 73.90 21.7 221 122
Hori. 7323.000 [PK 44.19 37.01 9.08 39.35 231 53.24 73.90 20.6 100 0
Hori. 9764.000 |PK 45.51 38.92 10.44 39.41 2.31 57.77 73.90 16.1 100 0
Hori. 19524.000 |PK 48.12 40.08 11.88 47.70 -9.54 42.84 73.90 31.0 162 141
Hori. 2597.009 |AV 39.31 27.87 14.87 39.43 231 44.93 53.90 8.9 133 97
Hori. 4882.000 [AV 41.57 31.37 7.23 39.50 231 42.98 53.90 10.9 221 122
Hori. 7323.000 |AV 32.87 37.01 9.08 39.35 231 41.92 53.90 11.9 100 0
Hori. 9764.000 |AV 33.04 38.92 10.44 39.41 231 45.30 53.90 8.6 100 0
Hori. 19524.000 AV 41.89 40.08 11.88 47.70 -9.54 36.61 53.90 17.3 162 141
Vert. 48.464 |QP 21.80 11.74 7.42 31.82 0.00 9.14 40.00 30.8 100 0
Vert. 84.773 |QP 22.10 7.18 8.40 31.81 0.00 5.87 40.00 34.1 100 358
Vert. 579.995 |QP 32.50 18.67 8.25 32.02 0.00 27.40 46.00 18.6 135 9
Vert. 2597.003 |PK 48.36 27.87 14.87 39.43 231 53.98 73.90 19.9 145 102
Vert. 4882.000 [PK 49.54 31.37 7.23 39.50 231 50.95 73.90 229 100 114
Vert. 7323.000 [PK 43.39 37.01 9.08 39.35 231 52.44 73.90 214 100 0
Vert. 9764.000 |PK 45.47 38.92 10.44 39.41 231 57.73 73.90 16.1 100 0
Vert. 19524.000 [PK 46.92 40.08 11.88 47.70 -9.54 41.64 73.90 322 220 112
Vert. 2597.003 |AV 38.00 27.87 14.87 39.43 2.31 43.62 53.90 10.2 145 102
Vert. 4882.000 (AV 39.21 31.37 723 39.50 231 40.62 53.90 13.2 100 114
Vert. 7323.000 |AV 32.84 37.01 9.08 39.35 231 41.89 53.90 12.0 100 0
Vert. 9764.000 |AV 33.02 38.92 10.44 39.41 231 4528 53.90 8.6 100 0
Vert. 19524.000 [AV 39.52 40.08 11.88 47.70 -9.54 34.24 53.90 19.6 220 112

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.91 m/3.0 m)= 2.31dB
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

12710034S-B-R1
Shonan EMC Lab.

No. 1

February 10, 2019
22 deg. C /32 %RH

Makoto Hosaka

(30 MHz - 1 GHz)
Tx, Hopping Off, 3DHS5 2480 MHz

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

No. 3

January 30, 2019

23 deg. C/ 34 %RH
Kazuya Noda
(1 GHz - 13 GHz)

No. 3

January 31, 2019
25 deg. C/ 30 %RH
Kazuya Noda
(13 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. 122.987 |QP 22.00 13.40 8.23 31.80 0.00 11.83 43.50 31.6 150 6
Hori. 244.010 |QP 25.90 11.63 6.31 31.75 0.00 12.09 46.00 339 131 49
Hori. 327.908 |QP 26.20 14.47 7.09 31.77 0.00 15.99 46.00 30.0 100 96
Hori. 420.031 QP 23.20 16.08 7.57 31.85 0.00 15.00 46.00 31.0 100 316
Hori. 547.996 |QP 32.90 17.84 8.14 32.04 0.00 26.84 46.00 19.1 154 250
Hori. 914.337 |QP 23.00 22.13 9.71 31.25 0.00 23.59 46.00 224 100 290
Hori. 2483.500 |PK 48.43 27.65 14.77 39.46 231 53.70 73.90 20.2 235 281
Hori. 2635.984 |PK 49.53 27.90 14.90 39.42 231 55.22 73.90 18.6 134 92
Hori. 4960.000 |PK 51.62 31.54 7.28 39.50 2.31 53.25 73.90 20.6 182 119
Hori. 7440.000 |PK 44.93 37.10 9.15 39.42 2.31 54.07 73.90 19.8 100 0
Hori. 9920.000 |PK 45.06 38.97 10.36 39.30 231 57.40 73.90 16.5 100 0
Hori. 19836.000 |PK 48.39 39.94 12.02 47.72 -9.54 43.09 73.90 30.8 153 146
Hori. 2483.500 |AV 35.32 27.65 14.77 39.46 231 40.59 53.90 133 235 281
Hori. 2635.984 |AV 39.79 27.90 14.90 39.42 231 45.48 53.90 8.4 134 92
Hori. 4960.000 [AV 42.84 31.54 7.28 39.50 231 44.47 53.90 94 182 119
Hori. 7440.000 |AV 33.29 37.10 9.15 39.42 2.31 42.43 53.90 11.4 100 0
Hori. 9920.000 |AV 33.57 38.97 10.36 39.30 2.31 4591 53.90 7.9 100 0
Hori. 19836.000 |AV 42.13 39.94 12.02 47.72 -9.54 36.83 53.90 17.0 153 146
Vert. 48.940 |QP 22.10 11.58 743 31.82 0.00 9.29 40.00 30.7 100 0
Vert. 186.355 |QP 21.60 16.32 8.97 31.77 0.00 15.12 43.50 28.3 100 358
Vert. 583.883 |QP 32.80 18.83 8.27 32.02 0.00 27.88 46.00 18.1 100 92
Vert. 2483.500 |PK 47.67 27.65 14.77 39.46 231 52.94 73.90 20.9 151 257
Vert. 2635.980 |PK 48.97 27.90 14.90 39.42 2.31 54.66 73.90 19.2 143 93
Vert. 4960.000 |PK 49.33 31.54 7.28 39.50 2.31 50.96 73.90 229 100 117
Vert. 7440.000 | PK 44.85 37.10 9.15 39.42 231 53.99 73.90 19.9 100 0
Vert. 9920.000 |PK 45.02 38.97 10.36 39.30 231 57.36 73.90 16.5 100 0
Vert. 19836.000 [PK 47.64 39.94 12.02 47.72 -9.54 42.34 73.90 31.5 213 93
Vert. 2483.500 |AV 35.20 27.65 14.77 39.46 231 40.47 53.90 134 151 257
Vert. 2635.980 |AV 40.06 27.90 14.90 39.42 231 45.75 53.90 8.1 143 93
Vert. 4960.000 [AV 40.09 31.54 7.28 39.50 2.31 41.72 53.90 12.1 100 117
Vert. 7440.000 |AV 33.29 37.10 9.15 39.42 2.31 42.43 53.90 11.4 100 0
Vert. 9920.000 |AV 33.56 38.97 10.36 39.30 231 45.90 53.90 8.0 100 0
Vert. 19836.000 |AV 39.63 39.94 12.02 47.72 -9.54 34.33 53.90 19.5 213 93

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.91 m/3.0 m)= 2.31 dB
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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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12710034S-B-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber No. 3
Date January 30, 2019
Temperature / Humidity 23 deg. C/ 34 %RH
Engineer Kazuya Noda
(1 GHz - 13 GHz)
Mode Tx, Hopping Off, 3DHS5 2480 MHz
Horizontal
Restricted-band band-edge Plot
o Agilent R T
Ref 107 dBpY sAtten 18 4B
sEmiP'k
Log *
10 - | i t - - t t -
dB/
sLgFy
vl 52 | | | | | | !
Y3 FC ! I } } I | l
£(ix
FTun
Swp
Start 2.483 500 OHz Stop 2.500 009 GHz
*Res BH (CISPR) 1 Mz 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 1068 dBu *Ateen 10 dB
sEmiP'k
Log x
o . | | | . | | | |
dB/
sLaFiv
i s
V3 FC
£(fx [~
FTun
Swp
Start 2.483 590 GHz Stop 2.580 089 GHz
sRes BH (CISPR) 1 MHz wWENW 3 MHz Sweep 1.04 ms (1201 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible
spurious emissions.
Final result of restricted band edge was shown in tabular data.

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)

12710034S-B-R1
Shonan EMC Lab.
No. 1

February 10, 2019
22 deg. C /32 %RH

No. 3
January 30, 2019
23 deg. C/ 34 %RH

No. 3
January 31, 2019
25 deg. C/30 %RH

Engineer Makoto Hosaka Kazuya Noda Kazuya Noda
(30 MHz - 1 GHz) (1 GHz - 13 GHz) (13 GHz - 26.5 GHz)
Mode Tx, Hopping Off, 3DHS5 2480 MHz
80
70 SRR
by > ~———QP Limit
— I-\\ B .<": 2 ..
§ % [ ] YT T OLLL ———PK L imit
=, | T (f 1 = AV Limit
£
% 40 [ — T R Hori./QP
= © Hori/PK
2 30 — muus muuut EREERR
AN
I G} Hori/A
20 b——tH . L mEE i Vert./QP
¢ 00 Vert/PK
10 ¥ = = HER EEEEIIE I EEEE 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. 12710034S-B-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 4, 2019
Temperature / Humidity 21 deg. C/37%RH
Engineer Kazuya Noda
Mode Tx, Hopping Off, DHS
2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
Agilent RL ¥ Agilent RL
Mkrl 18.29 kHz Mkrl 225 kHz
Ref 57 dBul #fitten 20 d5 17.76 dBwY | Ref 97 dBpV #fitten 20 dB 26.95 dBY
#Peak #Peak
Log Log
18 18
dB/ 4B/
5 y
: 74.8
dBpY dBRY Bt T T . -
Lofi MW*MWIML T PRSP 'J.;'n'.r.w;‘ mkw'p»‘“r";- T—"y‘«',u' o " r. i L ¥ v A .
51 82 | s1 82
Start 9.00 kHz Stop 15080 kHz Start 158 kHz Stop 30.000 MHz
#Res BH 200 Hz #YBH 520 Hz Swegep 2.279 5 (1201 pts) #Res BW 18 kHz #UBH 30 kHz Sweep 285.3 ms (1261 pts)
Marker  Trace Type W fxie Anplitude Marker  Trace Typa W fixic Anplitude
1 L&) Freq 18.29 kHz 17.76 dBpl) 1 &3] Freg 225 kHz 26.95 dBpl)
30 MHz - 25 GHz
Agilent RL

#Atten 20 dB

Hkrz 2.548 GHz
44.56 dBpY

Ref 187 dBpY
#Peak r

u]

74.8

dB.pU Wy, £ e, ary,

LgAw

$1 82

Start 30 MHz

#Res BH 160 kHz +VBH 308 kHz

Sweep 2.386 5 (1201 pts)

Stop 25.000 GHz

* Rxig
2.482 GHz
2.548 GHz

Marker  Trace Type
1 @ Freq
2 3 Freq

Amplitude
94.82 dBul)
44.56 dBul)

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. 12710034S-B-R1

Test place Shonan EMC Lab. No.5 Shielded Room

Date February 4, 2019

Temperature / Humidity 21 deg. C/37%RH

Engineer Kazuya Noda

Mode Tx, Hopping Off, DHS

2441 MHz

9 kHz — 150 kHz 150 kHz — 30 MHz

¥ Agilent RL ¥ Agilent RL
Mirl 12.29 kHz Ml 150 kHz

Ref 87 dBpV #fitten 20 dB 15.38 dBpl | Ref 97 dBul sfitten 20 dB 27.43 dBd
#Peak #Peak
Log Log
18 18
4B/ dB/
ol ol
756 |1 756
dBuY Bl Jom T - : — -
LAy ! Bt M:-*www,mmmw% Lafy -
s1 82 | | 182
Start 9.08 kHz Stop 150.08 kHz Start 158 kHz Stop 30.008 MHz

#Res BH 200 Hz #WBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 18 kHz +YBH 38 kHz Sweep 285.3 ms (1201 pts)
Marker  Trace Type W Fis finplitude Marker  Trace Type W fixis Anplitude
1 @ Freg 12.29 kHz 15.38 dBul 1 a3 Frea 158 kHz 27.43 dEWU

30 MHz - 25 GHz

# Agilent

RL

Mkrl 2.441 GHz

Ref 187 dBpY #Atten 20 dB 95.69 dBpY
#Peak 1
Log
19
dB/
DI
79.8 - g N i T et
dbwl e -
LgAw
$1 82
Start 3@ MHz Stop 25.860 GHz
#Res BH 108 kHz #YBH 308 kHz Sweep 2.386 5 (1201 pts)
Marker  Trace Type W Axis finplitude
1 €3} Freq 2.441 GHz 95,55 dBuy
2z @ Freq 2.589 GHz 44,43 dBpy
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. 12710034S-B-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 4, 2019
Temperature / Humidity 21 deg. C/37%RH
Engineer Kazuya Noda
Mode Tx, Hopping Off, DHS
2480 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
¥ Agilent RL ¥ Agilent RL
Mkrl 1511 kHe Hirl 158 kHz
Rof 87 dBpl #fitten 20 dB 17.61 dBpY | Ref 97 dBpV #fitten 20 dB 27.22 dBwy
#Peak #Peak
Log Log
18 12
B/ dB/
ol ol
7.9 |3 73.9
dBpY ! ; dBpv vl T ’ " s
LgAv WWWM il h--n “1 Al FAIFM'I ‘;'LI‘I"".U'::" lwhv"rﬁuhv f'p'“- Ihv‘r }.‘“‘w‘-ﬁ'wv LgAw = —
st 82 | | s1 s2
Start 9.08 kHz " Stop 150.00 kHz Start 158 kHz Stop 30.008 MHz
#Res BH 200 Hz #WBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 18 kHz +YBH 38 kHz Sweep 285.3 ms (1201 pts)
Marker Trace Type ® Hxis Amplitude Marker Trace Type K Axis fnplitude
1 e Freq 15.11 kHz 17.61 dBpl 1 (&3] Freq 158 kHz 27.22 dBpl)

30 MHz - 25 GHz

¥ Agilent RL

Mkrz 2.631 GHz

Ref 187 dBpY #Atten 20 dB 42.78 dBpY
#Peak T

Log
19
dB/

DI
739 T A
B [ - s s
LgAw

$1 82
Start 3@ MHz Stop 25.860 GHz
#Res BH 108 kHz #YBH 308 kHz Sweep 2.386 5 (1201 pts)
Marker  Trace Type W Axis finplitude

1 &) Freq 2,460 GHz 93.95 dBuy

2 @ Fraq 2.631 GHz 42.78 dBpy

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. 12710034S-B-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 4, 2019
Temperature / Humidity 21 deg. C/37%RH
Engineer Kazuya Noda
Mode Tx, Hopping Off, 3DH5
2402 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
¥ Agilent RL ¥ Agilent RL
Mkrl 1841 kHz Mkrl 175 khz
Ref 57 dBpll #fitten 20 dB 17.25 dBp | Ref 97 dBpl #hitren 20 dB 27.77 dipl
#Peak #Peak
Log Log
10 10
4B/ B/
ol ol
5 5
Lg;v MWWMNA‘ SR b bl bbb e '.”u:’m‘ ’ Lg;\d [l . v - Bt oy
s1 92 | | 51 s

Start 9.00 kHz

Stop 150,00 kHz

Start 158 kHz

Stap 30.008 MHz

#Res BH 208 Hz #WBH 620 Hz Sweep 2.279 5 11201 pts) #Res BH 18 kHz #UBK 30 kHz Sween 285.3 ms (1281 pts)
Marker  Trace Type B iz Amplitude Marker  Trace Type H fAxis Anplitude
1 (2) Frag 18.41 kHz 17.25 deull 1 @ Fraq 175 kHz 27.77 dBpl

30 MHz - 25 GHz

Agilent

Ref 107 dBpv

#Atten 20 dB

RL
Hkrz 2.54% GHz
43.62 dBpV

#Peak |

Log
18

DI

79.6

dBpY

LoAv

§1 82

Start 30 MHz
#Res BH 108 kHz

#VBH 308 kHz

Stop 22,000 GHz
Sweep 2.336 s (1201 prs)

Marker Trace
1 @
2 (6]

Type
Freq
Frea

¥ Rxig
2.4a2 GHz
2.548 GHz

finplitude
9B.66 dBuY
43.62 dBuy

UL Japan, Inc.

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

Telephone : +81 463
Facsimile :+81 463

50 6400
50 6401




Test report No.

Page
Issued date
FCCID

: 12710034S-B-R1
: 40 of 47

: March 12, 2019

: AKSWHXB900ON

Conducted Spurious Emission

Report No. 12710034S-B-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 4, 2019
Temperature / Humidity 21 deg. C/37%RH
Engineer Kazuya Noda
Mode Tx, Hopping Off, 3DHS
2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
¥ Agilent RL ¥ Agilent RL
Mkrl 1252 kHz Mkrl 498 kHz
Ref 37 dBpY sfitten 20 dB 17.60 dBpd | Ref 97 dBpll #Rtten 28 dB 27.42 dBpll
#Peak #Peak
Log Log
10 19
4B/ B/
ol ol
& 5 730 |2
! dBpY o ;
ooy sy . " e ety 4 o
LgAw W rlq L ,|“r“| Sl 1|‘ vﬂr&wv "'Hrﬁm A 'u“,m WWM LgAw -
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Start 9.00 kHz Stop 150,00 kHz Start 150 kHz Stop 30.000 MHz
#Res BH 208 Hz #BH 620 Hz Sweep 2.279 5 (1201 pts) #Res BW 10 kHz #UBH 3@ kHz Sneep 285.3 ms (1281 pts)
Marker Trace Type ¥ Axis Anplitude Marker Trace Type K fixis Amplitude
1 (3 Freg 12.52 kHz 17.68 dBul 1 30 Freg 498 kHz 27.42 dBpl
30 MHz - 25 GHz
Agilent RL
Ref 107 dBpY/ sAtten 20 dB
#Peak 7
Log
19
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]
73.0 PN T T e
dBul
LaAv
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Start 30 MHz Stop 25.008 GHz
#Res B 100 kHz #YBH 300 kHz Sweep 2.336 s (1201 prs)
Marker  Trace Type % Rxis Anplitude
1 (&3] Freq 2.441 GHz 93.88 dBul
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.
Page

Issued date
FCCID

: 12710034S-B-R1
: 41 of 47

: March 12, 2019

: AKSWHXB900ON

Conducted Spurious Emission

Report No. 12710034S-B-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 4, 2019
Temperature / Humidity 21 deg. C/37%RH
Engineer Kazuya Noda
Mode Tx, Hopping Off, 3DHS
2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
¥ Agilent RL ¥ Agilent RL
Mirl 11.58 kiz Mkrl 280 kHz
Ref 37 dBpV sfitten 20 dB 16.45 dBpd | Ref 97 dBul whitten 26 dB 26.78 dBpl
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Log Log
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Start 9.00 kHz " Stop 150,00 kHz Start 150 kHz Stop 30.000 MHz
#Res BH 208 Hz #WBH 620 Hz Sweep 2.279 5 11201 pts) #Res BH 18 kHz #UBK 30 kHz Sween 285.3 ms (1281 pts)
Marker Trace Type ¥ Axis Amplitude Marker Trace Type K Axis Amplitude
1 H Frag 11.58 kHz 1E.45 dBul 1 30 Freg 208 kHz 2E.78 dBpl
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Conducted Emission Band Edge compliance
Report No. 12710034S-B-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 4, 2019
Temperature / Humidity 21 deg. C/37%RH
Engineer Kazuya Noda
Mode Tx DH5
Hopping On
Low High
Agilent RL Agilent RL
Mr3 2.399 192 GHz Mkrz 2.483 500 GHz
Ref 107 dEul #fitten 20 dB 4464 dBWY | Ref 107 dul #hitten 20 dB 35.18 dBpl
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Start 2,479 060 GHz

Start 2.393 000 GHz
#Res BH 108 kHz

#UBW 308 kHz

Stap 2.403 BOG GHz
Sweep 1.04 ms (1201 nts)

#Res BH 168 kHz

#UBH 300 kHz

Stop 2.489 998 GHz
Sween 1.84 ms (1281 pts)

Marker  Trace Type ¥ fixis Fnplitude Marker  Trace Type X fxis fmplitude
1 €3] Freg 2.402 167 GHz 94.97 dBpll 1 3 Freg 2.479 8O0 BHz 95.35 dBpl
2 @ Freq 2.400 B8 GHz 45.19 dByl 2 a5 Fren 2433 58 GHz 35.18 dBpU
3 3 Freq 2.399 192 Bz 44.64 dByl
.
Hopping Off
.
Low High
3% Agilent RL ¢ Agilent RL
Mkr2 2.488 006 GHz Mkr3 2.487 942 GHz
Ref 167 dBpY #Atten 20 dB 45.93 dBpV Ref 187 dBp¥ #Htten 20 dB 37.77 dBpY
#Peak N #Peak
Log Log
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Start 2.393 B89 GHz Stop 2.463 809 GHz Start 2.479 080 GHz Stop 2.489 000 GHz
#Res BH 100 kHz #UBH 308 kHz Sweep 1.04 ms (1201 pts) #Res BH 100 kHz #YBH 300 kHz Sweep 1.04 ms (1281 pts)
Marker  Trace Type ¥ fixis fnplitud Marker  Trace Type X fixis fmplitude
1 ) Freq 2.482 158 GHz 9581 dByl 1 @3 Fren 2,430 A3 GH2 95.78 dBuU
z @ Freg 2.488 BEB GHz 45,93 dBpl z 3 Freg 2.483 580 BHz 35.28 dBQU
3 @ Freq 2.487 942 GHz 37.77 dBpl
UL Japan, Inc.
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Conducted Emission Band Edge compliance
Report No. 12710034S-B-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date February 4, 2019
Temperature / Humidity 21 deg. C/37%RH
Engineer Kazuya Noda
Mode Tx 3DH5
Hopping On
Low High
Agilent Agilent RL
Mkr2 2.400 088 GHz Mkr2 2.483 500 GHz
Ref 167 dBpY #Atten 20 dB 60.59 dBRY | Ref 107 dBpy sAtten 20 dB 36.22 dBpY
#Peak I #Peak
Log Log
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Start 2.393 600 GHz Stop 2.403 900 GHz | Start 2.479 990 GHz Stop 2.489 900 GHz
#Res BH 100 kHz #UBH 309 kHz Sweep 1.04 ms (1291 pts) #Res BH 100 kHz #UBH 309 kHz Sweep 1.04 ms (1291 pts)
Marker  Trace Type W Axis Marker  Trace Type W Axis Anplitude
1 (&) Freq 2.482 6BA GHz 1 Freq 2.480 0BA GHz 97.84 dBpl
2 (&3] Freq 2.488 GE@ GHz 2 3 Freq 2,483 588 GHz 36.22 dBpl
Hopping Off
Low High
3 Agilent 3 Agilent RL
Mkr2 2.4808 006 GHz Mkr2 2.483 506 GHz
Ref 187 dBpY +Atten 20 dB 61.07 dBpY | Ref 187 dBpY +Atten 20 dB 38.17 dBpY
#Peak z #Peak <1>
Log Log
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Start 2.393 000 GHz Stop 2,803 000 GHz | Start 2.479 000 GHz Stop 2,489 000 GHz
#Res BH 166 kHz #YBH 308 kHz Sweep 1.04 ms (1261 prs) #Res BH 166 kHz #YBH 308 kHz Sweep 1.04 ms (1261 prs)
Marker Trace Type X Axis Marker Trace Type X Axis Amplitude
1 33 Freq 2,481 833 GHz 1 3 Freg 2.479 833 GHz 97.22 dBul
2 3D Freg 2.408 888 GHz 2 3D Freg 2.483 58 GHz 38.17 dBul
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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APPENDIX 2: Test instruments
Test Instruments
Last . . Calibration
Local ID Test LBLIE) Description Manufacturer Model Serial Calibration Calihnadon Interval
Name ID Due Date
Date (Month)
SATI10-14 | AT 154591 | Attenuator Weinschel Corp. | 54A-10 81595 2018/4/20 | 2019/4/30 12
SCC-G14 | AT 145175 | Coaxial Cable | Suhner ?E)JZCOF LEX 1 316002 2018/12/25 | 2019/12/31 12
SOS-09 AT 146318 Eﬁﬁgﬁ’ A&D AD-5681 4061484 2018/12/5 | 2019/12/31 12
SPM-06 AT 146267 | Power Meter | ANRITSU ML2495A 850009 2018/5/10 | 2019/5/31 12
SPSS-03 AT 146309 | Power sensor | ANRITSU MA2411B 917063 2018/5/10 | 2019/5/31 12
SSA-03 AT 145801 | Spectrum AGILENT E4448A MY482501 2018/8/30 |  2019/8/31 12
Analyzer 52
TEPTO-DV3(
IC?TS'SEM RE 170932 | EMI Software | TSJ RE,CEME,P | - - - -
i b
KAT6-04 | RE 144899 | Attenuator Inmet 18N-6dB - 2018/12/25 | 2019/12/31 12
KIM-02 RE 146432 | Measure TAJIMA GL19-55 - - - -
KIM-09 RE 145929 | Measure KOMELON KMC-36 - - - -
KSA-08 RE 145089 | Spectrum AGILENT E4446A MY461805 2018/10/7 | 2019/10/31 12
Analyzer 25
SAEC-01(N Semi-Anechoi SAEC-01(NS
SA) RE 145597 | 2O TDK » 1 2018/529 |  2019/5/31 12
SAEC-03(S Semi-Anechoi SAEC-03(SV
VSWR) RE 145566 | e TDK SWER) 3 2018/7/17 | 2019/7/31 12
SAF-01 RE 145003 | Pre Amplifier | SONOMA 310N 290211 2019/2/5 | 2020/2/29 12
SAF-04 RE 145127 | Pre Amplifier | L%Y° TPAO118-36 | 2072554 2018/6/26 | 2019/6/30 12
Corporation
SAF-08 RE 145007 | Pre Amplifier | 10Y° HAPI8-26W | 19 2018/3/27 | 2019/3/31 12
Corporation
SAT10-05 | RE 145136 fvt;el'g“;[t;’)r(ab AGILENT 8493C-010 74864 2018/11/25 | 2019/11/30 12
SAT3-09 RE 144959 | Attenuator JFW 50HF-003N | - 2018/8/23 | 2019/8/31 12
SBA-01 RE 145161 iﬁ‘;ﬁfjl Schwarzbeck BBA9106 91032664 2018/6/5 | 2019/6/30 12
SCC-A1/A3 . Fujikura/Fujikur | 8D2W/12DSF
Coaxial -/0901-269(
[A5/AT/IA8/ a/Suhner/Suhner | A/141PE/141
A13/sRSE- | RE 14967 | CODIEARE | Subner/Suhner/ | PE/4IPEN4 | &8 Y 201814191 201944730 12
01 TOYO 1P ecto
SCC-A2/A4 . Fujikura/Fujikur | 8D2W/12DSF
Coaxial -/0901-269(
/A6/AT/A8/ a/Suhner/Suhner | A/141PE/141
A13/sRsE- | RE 144968 | CObLe&RE | Subner/Suhner/ | PE/4IPEN4. | &8 ) 201814191 201944730 12
01 elector TOYO 1P elector
SCC-GO5 RE 145039 | Coaxial Cable | Junkosha (J)m 102207-0 0A3P7R'30'15' 2019/1/25 2020/1/31 12
SCC-G22 | RE 145180 | Coaxial Cable | Suhner ?&COF LEX 1 296199/4 2018/5/11 | 2019/5/31 12
. MWX241-01
SCC-G33 | RE 145184 | Coaxial Cable | Junkosha 000KMSKMS | - 2018/4/20 | 2019/4/30 12
MWX221-01
SCC-G40 | RE 166491 | Coaxial Cable | Junkosha 000NFSNMS/ | 16128005 2019/1/25 | 2020/1/31 12
B
MWX221-01
SCC-G41 | RE 151617 | Coaxial Cable | Junkosha 000NFSNMS/ | 16128006 2019/1/25 | 2020/1/31 12
B
SCC-G45 | RE 168301 | Coaxial Cable }RIUBEIHSUNE ?&CSFLEX i0013 712E 2018/3/28 | 2019/3/31 12
UL Japan, Inc.
Shonan EMC Lab.
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Last . . Calibration
Local ID Test SIS Description Manufacturer Model Serial Calibration R Interval
Name ID Due Date
Date (Month)
SFL-02 RE 145301 g‘f;pass IgSICRO'TRONI HPM50111 51 2018/11/16 | 2019/11/30 12
SHA-03 RE 145501 | Horn Antenna | Schwarzbeck BBHA9120D | 9120D-739 2018/7/23 | 2019/7/31 12
ETS
SHA-04 RE 145512 | Homn Antenna | b oo Sep-60 LM3640 2018/7/23 | 2019/7/31 12
SLA-05 RE 145527 /L\‘I’l%flf;‘a‘)d‘c Schwarzbeck VUSLP9111B | 193 2018/6/5 | 2019/6/30 12
SOS-01 RE 146316 | Humidity A&D AD-5681 4062555 2018/10/25 | 2019/10/31 12
Indicator
S0S-05 RE 146293 | Humidity A&D AD-5681 4062518 2018/10/25 | 2019/10/31 12
Indicator
. Rohde &
STR-07 RE 146209 | Test Receiver | (o'~ ESU26 100484 2018/9/26 | 2019/9/30 12
*Hyphens for Last Calibration Date, Calibration Due Date and Cal Int (month) are instruments that

Calibration is not required (e.g. software), or instruments checked in advance before use.

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

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

Test item:

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
1 +81 463 50 6401

Facsimile






