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RADIO TEST REPORT

Test Report No. : 12547242H-A-R1

Applicant :  Roland Corporation
Type of Equipment :  Wireless Transmitter
Model No. : WL-60T

FCCID :  SOP421721A

Test regulation

FCC Part 15 Subpart C: 2018

Test Result :  Complied (Refer to SECTION 3.2)
1. This test report shall not be reproduced in full or partial, without the written approval of UL Japan, Inc.
2. The results in this report apply only to the sample tested.
3. This sample tested is in compliance with the above regulation.
4. The test results in this report are traceable to the national or international standards.
5. This test report covers Radio technical requirements. It does not cover administrative issues

such as Manual or non-Radio test related Requirements. (if applicable)

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

7. This test report must not be used by the customer to claim product certification, approval, or
endorsement by NVLAP, NIST, or any agency of the Federal Government.

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

9. This report is a revised version of 12547242H-A. 12547242H-A is replaced with this report.

Date of test: Fébruary 26 to 28, 2019

|
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Engineer
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Approved by: )a_)
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IZ There is no testing item of "Non-accreditation".
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SECTION 1: Customer information
Company Name : Roland Corporation
Address : 1-5-3 Shinmiyakoda, Kita-ku, Hamamatsu, Shizuoka 431-2103, JAPAN
Telephone Number : +81-53-428-5101
Facsimile Number : +81-53-428-5109
Contact Person : Hiroshi Yamate

The information provided from the customer is as follows;

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

- SECTION 1: Customer information

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

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

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

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

2.1 Identification of E.U.T.
Type of Equipment : Wireless Transmitter
Model No. : WL-60T
Serial No. : Refer to SECTION 4.2
Rating : DC3.0V
Receipt Date of Sample : February 25, 2019 (for Radiated Emission test )
(Information from test lab.) February 27, 2019 (For Antenna Terminal Conducted test)
Country of Mass-production : Malaysia
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: WL-60T (referred to as the EUT in this report) is a Wireless Transmitter.

Radio Specification

Radio Type : Transmitter
Frequency of Operation : 2402 MHz - 2478 MHz
Modulation : GFSK
Antenna type : Pattern Antenna
Antenna Gain : -0.19 dBi
Clock frequency (Maximum) : 32 MHz

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 59624 8124
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SECTION 3: Test specification, procedures & results
3.1 Test Specification
Test Specification : FCCPart 15 Subpart C
Title . FCC47CFR Part15 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 Test Procedure Specification Worst margin Results Remarks
FCC: ANSI C63.10-2013 FCC: Section 15.207
6. Standard test methods
T N B N/A %
Conducted Emission N/A 1)
IC: RSS-Gen 8.8 IC: RSS-Gen 8.8
FCC: KDB 558074 D01 15.247 ff;i:)c(g‘)’n Comlied
6dB Bandwidth Meas Guidance v03r01 ' a)omp 1@ 1conducted
IC: - 1C:RSS-24752()
Maxi Peak FCC: KDB 558074 D01 15.247 FCC: Section C lied
aximum Peal Meas Guidance v05r01 15.247(b)(3) omplic
OUPUEPOWEE Lo See data. b) Conducted
IC: RSS-Gen 6.12 IC: RSS-247 5.4(d)
FCC: KDB 558074 D01 15.247 FCC: Section 15.247(e)
Power Density Meas Guidance v05r01 g/A Conducted
IC: - IC: RSS-247 5.2(b)
FCC: KDB 558074 D01 15.247 FCC: Section15.247(d) Conducted
Meas Guidance v05r01
Spurious Emission 1C: RSS.247 5.5 2.1dB Complied# |(below 30 MHz)/
Restricted Band Edges y R : 4956.000 MHz, AV, Vert. d), e) Radiated
IC: RSS-Gen 6.13 RSS-Gen 8.9 >
(above 30 MHz)
RSS-Gen 8.10 %2)

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.

*1) The test is not applicable since the EUT is a battery operated device.

*2) Radiated test was selected over 30 MHz based on section 15.247(d) and KDB 558074 D01 15.247 Meas Guidance v05r01 8.5 and
8.6.

a) Refer to APPENDIX 1 (data of 6 dB Bandwidth and 99 % Occupied Bandwidth)
b) Refer to APPENDIX 1 (data of Maximum Peak Output Power)

c) Refer to APPENDIX 1 (data of Power Density)

d) Refer to APPENDIX 1 (data of Conducted Spurious Emission)

¢) 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.

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 59624 8124
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FCC Part 15.31 (e)

The test was performed with the New Battery and the stable voltage was supplied to the EUT during the tests.

Therefore, the EUT complies with the requirement.

FCC Part 15.203 Antenna requirement
It is impossible for end users to replace the antenna, because the antenna is mounted inside of the EUT.

Therefore, the equipment complies with the antenna requirement of Section 15.203.

3.3 Addition to standard

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

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.

a) Refer to APPENDIX 1 (data of 6 dB Bandwidth and 99 % Occupied Bandwidth)

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

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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34 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.

Ise EMC Lab.

Antenna Terminal test

Test Item

Uncertainty (+/-)

20 dB Bandwidth / 99 % Occupied Bandwidth

0.96 %

Maximum Peak Output Power / Average Output Power

1.3 dB

Carrier Frequency Separation

0.42 %

Dwell time / Burst rate

0.10 %

Conducted Spurious Emission

2.7dB

Conducted emission

using Item Frequency range Uncertainty (+/-)
AMN (LISN) 0.009 MHz to 0.15 MHz 3.8dB
0.15 MHz to 30 MHz 34dB
Radiated emission
Measurement
Frequency range i +/-
- quency g Uncertainty (+/-)
3m 9 kHz to 30 MHz 33dB
10 m 32dB
3m 30 MHz to 200 MHz (Horizontal) 4.8 dB
(Vertical) 5.0dB
200 MHz to 1000 MHz (Horizontal) 5.2 dB
(Vertical) 6.3 dB
10 m 30 MHz to 200 MHz (Horizontal) 4.8 dB
(Vertical) 4.9 dB
200 MHz to 1000 MHz (Horizontal) 5.0dB
(Vertical) 5.0dB
3m 1 GHz to 6 GHz 5.0dB
6 GHz to 18 GHz 5.3dB
1m 10 GHz to 26.5 GHz 5.8dB
26.5 GHz to 40 GHz 5.8dB
10 m 1 GHz to 18 GHz 5.2dB
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 59624 8124
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35 Test Location

UL Japan, Inc. Ise EM C Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999, Facsimile: +81 596 24 8124
NVLAP Lab. code: 200572-0 / FCC Test Firm Registration Number: 199967

Maxi
. IC Registration | Width x Depth x Size of reference ground plane (m) / axmum
Test site X . . Other rooms measurement
Number Height (m) horizontal conducting plane .
distance
No.1 semi-anechoic 2973C-1 192 x11.2x7.7 70x6.0 No.l Power source 10m
chamber room
No.2 semi-anechoic |75 75x5.8x52 40x4.0 - 3m
chamber
No.3 semi-anechoic 2973C-3 12.0 x8.5 5.9 6.8 x5.75 No.3 Preparation T m
chamber room
No.3 shielded room - 4.0x6.0x2.7 N/A - -
No.4 semi-anechoic 2973C-4 12.0 x8.5 5.9 6.8 x5.75 No.4 Preparation m
chamber room
No.4 shielded room - 4.0x6.0x2.7 N/A - -
No.5 semi-anechoic | 6.0x6.0x3.9 6.0x6.0 - -
chamber
No.6 shielded room - 4.0x4.5x2.7 4.0x4.5 - -
No.6 measurement | 475x54x3.0 475x4.15 - -
room
No.7 shielded room - 4.7x7.5%x2.7 4.7x7.5 - -
No8 measurement | 3.1x50x2.7 3.1x5.0 - -
room
No.9 measurement | 8.8x4.6x2.8 24x24 - -
room
No.11 measurement ) 6.2 x4.7%3.0 48 x4.6 ) )

room

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

3.6

Refer to APPENDIX.

Test data, Test instruments, and Test set up

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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SECTION 4: Operation of E.U.T. during testing

4.1 Operating Mode(s)
Mode Remarks*
Tx GFSK PN9

*The worst condition was determined based on the test result of Maximum Peak Output Power (Mid Channel)

*Power of the EUT was set by the software as follows;

Power settings: 0 dBm

Software: VO061R0016_20190130-1255 w160t

*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.

*The details of Operating mode(s)

Test Item Operating Mode Tested frequency
6 dB Bandwidth Tx GFSK 2402 MHz

99% Occupied Bandwidth 2442 MHz
Maximum Peak Output Power 2478 MHz

Power Density

Spurious Emission (Conducted/ Radiated)

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 59624 8124
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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 and Suppo

rt equipment

No. Item Model number Serial number Manufacturer Remarks
A Wireless Transmitter | WL-60T 1 *1) Roland Corporation | EUT
2 *2)
B iPod touch MKIJ22J/A CCQV734HGGNM Apple -
*1) Used for Radiated Emission test
*2) Used for Antenna Terminal conducted test
List of cables used
No. | Name Length (m) Shield Remarks
Cable Connector
1 Audio Cable 0.8 Shielded Shielded -

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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SECTION 5: Radiated Spurious Emission

Test Procedure
It was measured based on "8.5 and 8.6 of KDB 558074 D01 15.247 Meas Guidance v05r01".

[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

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 59624 8124
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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).

noise, a duty factor was
added to the 11.12.2.5.1
results.

Frequency Below 1 GHz Above 1 GHz 20 dBc
Instrument used Test Receiver Spectrum Analyzer Spectrum Analyzer
Detector QP PK AV *1) PK
IF Bandwidth BW 120 kHz RBW: 1 MHz | 11.12.2.5.1 RBW: 100 kHz
VBW:3MHz | RBW: 1 MHz VBW: 300kHz

VBW: 3 MHz

Detector:

Power Averaging (RMS)

Trace: 100 traces

11.12.2.5.2

The duty cycle was less

than 98% for detected

*1) Average Power Measurement was performed based on ANSI C63.10-2013.

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 59624 8124
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Radiated emission

Below 1 GHz
Measuring Antenna
EUT {Loop / Biconical / Logperiodic)
_ Artenuatar
Q .............................. —
| Test
—— Ame Receiver
i im
* : Center of turn table
1 GHz - 10 GHz
""" N Measuring Antenna
EUT (Horn)

Spectrum

Analyzer

Test Volume E Im E Artenuator or Filter

1 : Radius of an outer periphery of EUT

* : Cenrer of turn table

10 GHz - 26.5 GHz

Measuring Antenna
(Horn)

EUT

Spectrum

Analyzer

x : Center of turn table

Test Distance: 3 m

Distance Factor: 20 x log (3.95 m /3.0 m) =2.39 dB
* Test Distance: (3 + Test Volume /2) - r=3.95m

Test Volume : 2.0 m
(Test Volume has been calibrated based on CISPR 16-1-4.)
r=0.05m

Distance Factor: 20 x log (1.0 m /3.0 m) =-9.5 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.

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

Measurement range :30 MHz - 26.5 GHz
Test data : APPENDIX

Test result : Pass

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 59624 8124
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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 | Detector Trace Instrument used
time
6dB Bandwidth 3 MHz 100 kHz 300 kHz Auto Peak Max Hold Spectrum Analyzer
99% Occupied Enough width to display | 1to5 % Three times | Auto Peak Max Hold Spectrum Analyzer
Bandwidth *1) emission skirts of OBW of RBW
Maximum Peak - - - Auto Peak/ - Power Meter
Output Power Average *2) (Sensor: 50 MHz BW)
Peak Power Density | 1.5 times the 3 kHz 10 kHz Auto Peak Max Hold Spectrum Analyzer
6dB Bandwidth *3)
Conducted Spurious | 9kHz to 150kHz 200 Hz 620 Hz Auto Peak Max Hold Spectrum Analyzer
Emission *4) 150kHz to 30MHz 9.1 kHz 27 kHz

*2) Reference data

*1) Peak hold was applied as Worst-case measurement.

*3) Section 11.10.2 Method PKPSD (peak PSD) of "ANSI C63.10-2013".
*4) In the frequency range below 30MHz, RBW was narrowed to separate the noise contents.
Then, wide-band noise near the limit was checked separately, however the noise was not detected as shown in the chart.
(9 kHz - 150 kHz: RBW =200 Hz, 150 kHz - 30 MHz: RBW = 9.1 kHz) *

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

Test data
Test result

: APPENDIX

: Pass

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596
Facsimile :+81 596

24 8999
24 8124
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APPENDIX 1:

Test data

6 dB Bandwidth and 99 % Occupied Bandwidth

Report No.
Test place
Date

Temperature / Humidity

12547242H

Ise EMC Lab. No.8 Measurement Room
February 27,2019

24 deg. C/38 % RH

Engineer Junki Nagatomi
Mode Tx
Frequency | 6dB Bandwidth 99% Occupied Limit for
Bandwidth 6dB Bandwidth
[MHz] [MHz] [kHz] [kHz]
2402 0.696 1045.7 > 500
2442 0.711 1057.5 > 500
2478 0.699 1059.3 > 500
UL Japan, Inc.

Ise EMC Lab.

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

Facsimile

:+81 596 24 8124
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99 % Occupied Bandwidth

2402 MHz

¥ Agilent

Ref 187 dBpY

#Atten 18 dB

#Peak

Log
10

2] <

dB/

Lafv

M1 52

Center 2.402 000
#Res BH 30 kHz

% dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

@ GHz Span 3 MHz
#UBH 166 kHz Sweep 3.2 ms (1201 pts)

99.08
-6.08 dB

Occ BH X Pwr

1.0457 MH=z * dB

-13.514 kHz
596.738 kHz

2442 MHz

w5 Agilent

Ref 187 dBpl

#Atten 18 dB

#Peak

o a7}

rd o

LgAw

ML S2

Center 2.442 000
#Res BH 30 kHz

¥ dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

0 GHz Span 3 MHz
#YBH 160 kHz Sweep 3.2 ms (1201 pts)

Oce BH Z Pur 99.00 7
xdB -6.80 dB

1.8575 MHz

-17.324 kHz
540.316 kHz

2478 MHz

% Agilent

Ref 187 dBpY

#fitten 18 dB

#Peak

Log
16

21 Sy

dB/

£ R

Lafv

M1 52

Center 2.478 000
#Res BH 30 kHz

% dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

@ GHz Span 3 MHz
#4BH 168 kHz Sweep 3.2 ms (1201 pts)

99.00 £
-6.0¢ dB

Occ BH X Pwr

1.8593 MHz X dB

-12.155 kHz
547.693 kHz

UL Japan, Inc.
Ise EMC Lab.

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

2402 MHz

w5 Agilent

Ref 187 dBpl #Atten 18 dB

#Peak

Log
18

dB/

LgAw

1 32

genter 2.402 000 § GHz

#Res BH 100 kHz

Occupied Bandwidth
1.8686 MHz

#YEH 308 kHz

-20.563 kHz
696.398 kHz

Transmit Freq Error
% dB Bandwidth

Span 3 MHz
Sweep 1.84 ms (1281 pts)

Occ BH % Pwr 99.08 1
xdB -6.99 dB

2442 MHz

¥ Agilent

Ref 187 dBpY #Atten 18 dB

#Peak

Log -y

10
&/ i

LgRw

1 52

M
Center 2.442 080 B GHz
#Res BH 100 kHz

Occupied Bandwidth

+WBH 300 kHz

Span 3 MHz
Sreep 1.04 ms (1201 nts)

Occ BH X Pwr 99.08 7

18783 MHz % d8 500 i
Transmit Freq Error  -19.624 kHz
% dB Bandwidth 711.118 kHz
2478 MHz
# Agilent R T
Ref 187 dBul #Atten 18 dB
#Peak
Log —
16 £
&8/ r &
e
LgAw
ML 32
Center 2.478 060 & GHz Span 3 MHz
#Res BH 100 kHz #JBH 360 kHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
18738 MHz K 4B -600 48
Transmit Freq Error  -19.386 kHz
% dB Banduidth 698,598 kHz

UL Japan, Inc.

Ise EMC Lab.

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

Report No. 12547242H
Test place Ise EMC Lab. No.8 Measurement Room
Date February 27,2019
Temperature / Humidity 24 deg. C/38 % RH
Engineer Junki Nagatomi
Mode Tx
Conducted Power e.i.r.p. for RSS-247
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]
2402 | -7.25 | 0.40 | 10.09 | 3.24 2.11 ]30.00 | 1000 | 26.77 | -0.19 | 3.05 2.02 | 36.02 | 4000 | 32.98
2442 | -7.50 | 0.42 ] 10.09 | 3.01 2.00 |30.00 | 1000 | 26.99 | -0.19 | 2.82 1.91 |[36.02 | 4000 | 33.20
2478 | -7.74 | 0.43 [ 10.09 | 2.78 1.90 [ 30.00 | 1000 | 27.22 | -0.19 [ 2.59 1.82 [ 36.02 | 4000 | 33.43

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.

Ise EMC Lab.

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

Facsimile :+81 59624 8124
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Average Output Power

(Reference data for RF Exposure / SAR testing)

Report No. 12547242H

Test place Ise EMC Lab. No.8 Measurement Room

Date February 27,2019

Temperature / Humidity 24 deg. C/38 % RH

Engineer Junki Nagatomi

Mode Tx
Freq. Reading Cable Atten. Result Duty Result

Loss Loss (Time average) factor | (Burst power average)
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dB] [dBm] [mW]
2402 -7.91 0.40 10.09 2.58 1.81 0.52 3.10 2.04
2442 -8.17 0.42 10.09 2.34 1.71 0.52 2.86 1.93
2478 -8.42 0.43 10.09 2.10 1.62 0.52 2.62 1.83
UL Japan, Inc.

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

Facsimile
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Burst rate confirmation

Report No. 12547242H
Test place Ise EMC Lab. No.8 Measurement Room
Date February 27,2019
Temperature / Humidity 24 deg. C /38 % RH
Engineer Junki Nagatomi
Mode Tx 2442MHz
Tx on /(Tx on + Tx off) = 0.888
Tx on / (Tx on + Tx off) * 100 = 88.8 %
Duty factor = 10 * log (0.3841 / 0.3409) = 0.52 dB
i Agilent T
a Mikr2 3841 ps
F.‘;{ 9 dEm *Atten 18 4B 4.42 dB
Log. T 7 5 ? f i
PP I N I A N P | I
51 $3 bl b [ | | [ [ [ | 2| I
Center 2,442 060 GHz Span 8 iz
Res BH 8 MHz *UBH 58 HHz Sweep 520 ps (5001 pts)
Marker Trace Type X Axie Anplitude
1R (B Time 75.28 ys =81.39 dBm
la 3 Time 340.9 pe 6.12 dB
F. (3 Timg 75,28 ys =81.38 dBm
2a 3 Time 3841 e 4,42 dB

* Since the burst rate is not different between the channels, the data has been obtained on the representative channel.

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 59624 8124
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Radiated Spurious Emission

Report No. 12547242H

Test place Ise EMC Lab.

Semi Anechoic Chamber No.4 No.4

Date February 26, 2019 February 28, 2019

Temperature / Humidity 20 deg. C/37 % RH 22 deg. C/33 % RH

Engineer Akihiko Maeda Akihiko Maeda

(Above 1 GHz) (Below 1 GHz)

Mode Tx GFSK, 2402MHz

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

Hori 32.000 [QP 232 176 73| 322 - 159 400] 241
Hori 64.000 |QP 23.1 6.8 78| 321 - 5.6 400| 344
Hori 110.983 QP 374 118 83| 321 - 254 435 18.1
Hori 336.273 |QP 24| 147 102] 319 - 154 460| 306
Hori 544.690 |QP 24| 180 15| 320 - 19.9 460| 261
Hori 852.507 |QP 25| 217 13o]| 313 - 259 460| 201
Hori 2338.147 [PK 461 278 56| 314 - 48.1 739 253
Hori 2390.000 |PK 43| 276 58| 313 - 444 739 205
Hori 4804.000 |PK 47.1| 314 80| 306 - 559 739 180
Hori 7206.000 |PK 42| 362 90| 318 - 55.6 739 |  18.3 |Floor noise
Hori 9608.000 |PK 408| 379 102] 321 - 56.8 739 |  17.1 |Floor noise
Hori 2338.147 |AV 395 2738 56| 314 05 42.0 539 119
Hori 2390.000 |AV 330 276 58| 313 0.5 35.6 539 183 ]*)
Hori 4804.000 |AV 418| 314 80| 306 0.5 51.1 53.9 2.8
Hori 7206.000 |AV 338| 362 90| 318 - 472 53.9 6.7 |Floor noise
Hori 9608.000 |AV 318 379 102] 321 - 478 53.9 6.1 |Floor noise
Vert 32.000 [QP 23.1 17.6 73| 322 - 158 400] 242
Vert 64.000 |QP 23.1 6.8 78| 321 - 56 400| 344
Vert 110.983 QP 324| 118 83| 321 - 204 435|231
Vert 336.273 |QP 24| 147 102] 319 - 154 460| 306
Vert 544.690 |QP 26| 180 115 320 - 20.1 460| 259
Vert 852.507 |QP 25| 217 130 313 - 259 460| 201
Vert 2338.147 [PK 476 278 56| 314 - 49.6 739 243
Vert 2390.000 |PK 45| 276 58| 313 - 44.6 739 203
Vert 4804.000 |PK 474| 314 80| 306 - 562 739 177
Vert 7206.000 |PK 422] 362 90| 318 - 55.6 739 |  18.3 |Floor noise
Vert 9608.000 |PK 408| 379 102] 321 - 56.8 739 |  17.1 |Floor noise
Vert 2338.147 |AV 413] 278 56| 314 0.5 438 539 101 ]
Vert 2390.000 |AV 337 276 58| 313 0.5 363 539 17.6]*1)
Vert 4804.000 |AV 43| 314 80| 306 0.5 51.6 53.9 23
Vert 7206.000 |AV 338|362 90| 318 - 472 53.9 6.7 |Floor noise
Vert 9608.000 |AV 318 379] 102] 321 - 478 53.9 6.1 |Floor noise

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

Distance factor: 1GHz-10GHz 20log (3.95m /3.0 m)=2.39dB

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

20dBc Data Sheet

Polarity | Frequency | Detector| Reading| Ant Loss Gain Result | Limit | Margin Remark
Factor
[MHz] [dBuV]| [dB/m] | [dB] [dB] [[dBuV/m][dBuV/m| [dB]
Hori 2402.000 |PK 94.8 27.6 5.8 31.3 96.9 - -|Carrier
Hori 2400.000 |PK 47.1 27.6 5.8 313 49.2 76.9 27.7
Vert 2402.000 |PK 96.4 27.6 5.8 313 98.5 - -|Carrier
Vert 2400.000 |PK. 49.4 27.6 5.8 31.3 51.5 78.5 27.0

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amprifier)

Distance factor: 1GHz-10GHz 20log (3.95m /3.0 m)=2.39dB
10 GHz - 26.5 GHz 20log (1.0 m / 3.0 m) = -9.5dB

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 59624 8124
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12547242H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.4
Date February 26, 2019
Temperature / Humidity 20 deg. C/37 % RH
Engineer Akihiko Maeda
(Above 1 GHz)
Mode Tx GFSK, 2402MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
o Agilent R T i Agilent R T
Mkrl 2.402 900 GHz
Ref 90,562 dBuy Atten 10 d8 Ref 93,62 dBy fitten 10 dB 94.75 dBpY
log. t| | tos )
10 10 T T T 7
a8/ a8/ |
| | | =y
ol
748
dEpl \
slgfv | LaFv 1 1 = o 5
T e LY Pl canii® st 82 A I Y. L "
V3 FCf, V3 FC AR s
il - = sl T et i I il
£06): I £(f)
FTun FTun
Swp Swp
Start 2,390 900 GHz Stop 2,-115.@@8 GHz

Start 2,318 98 GHz
sRes BH (CISPR) 1 MHz

Stop 2,390 89 GHz
SVEH 3 MHz Sweep 1.04 ms (1201 prs)

wRes BH 108 kHz WVEH 308 kHz 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
o Agient R T o Aglent R T
Mkrl 2.402 288 GHz
Ref 181.3 dBpV HArten 18 4B Ref 101.3 dBpV Atten 18 48 96.43 dBpV
oEmiPk wPaak o
Loa * Log 14
1@ 18 T T T T U
dB/ dg/ | \
I ' ' R
ol
6.4
dBpl
sLafy LgFiv (.
VI S2h g o | L ; 51 52 1 A
V3 o[ PR - V3 FC ¥ Y
x = - s PPTI P e i [ T T S PY T
[{}1 T Y0 Mttt A N s oty 10 A
FTun FTun
Swp Swp
Start 2.318 08 GHz Stop 2.398 8@ GHz Start 2.390 288 GHz Stop 2.415 @89 GHz
sRes BN (CISPR) 1 MHz SVEH 3 MHz Sweep 104 ms (1201 prs) sRes BH 108 kHz sVEH 388 kHz Sweep 2.4 ms (1291 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.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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Radiated Spurious Emission

Report No. 12547242H

Test place Ise EMC Lab.

Semi Anechoic Chamber No.4 No.4

Date February 26, 2019 February 28, 2019

Temperature / Humidity 20 deg. C/37 % RH 22 deg. C/33 % RH

Engineer Akihiko Maeda Akihiko Maeda

(Above 1 GHz) (Below 1 GHz)

Mode Tx GFSK, 2442MHz

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

Hori 32.000 [QP 23.1 17.6 73| 322 - 158 400] 242
Hori 64.000 |QP 232 6.8 78| 321 - 57 400| 343
Hori 110.985 QP 376 118 83| 321 - 256 435 179
Hori 336.643 |QP 223 147]| 102 319 - 153 460| 307
Hori 544973 |QP 225 180 115 320 - 200 460| 260
Hori 852.457 |QP 25| 217 13o] 313 - 259 460| 201
Hori 2314.112 [PK 298] 279 56| 314 - 519 739 220
Hori 4884.000 |PK 461 315 80| 306 - 55.0 739| 189
Hori 7326.000 |PK 412] 363 90| 319 - 54.6 739 | 19.3 |Floor noise
Hori 9768.000 |PK 406| 383 103 321 - 57.1 739 |  16.8 |Floor noise
Hori 2314.112 |AV 47| 279 56| 314 0.5 473 539 6.6 [*1)
Hori 4884.000 |AV 408] 315 80| 306 0.5 502 53.9 3.7
Hori 7326.000 |AV 339 363 90| 319 - 473 53.9 6.6 |Floor noise
Hori 9768.000 |AV 314 383 103] 321 - 479 53.9 6.0 |Floor noise
Vert 32.000 [QP 23.1 17.6 73| 322 - 15.8 400] 242
Vert 64.000 |QP 23.1 6.8 78| 321 - 5.6 400| 344
Vert 110.985 [QP 33.1 118 83| 321 - 21.1 435 224
Vert 336.643 |QP 24| 147] 102] 319 - 154 460| 306
Vert 544.973 |QP 24| 180 15| 320 - 19.9 460| 261
Vert 852.457 |QP 25| 217 130] 313 - 259 460| 201
Vert 2314.112 [PK 497|279 56| 314 - 51.8 739 221
Vert 4884.000 |PK 470 315 80| 306 - 559 739 180
Vert 7326.000 |PK 412] 363 90| 319 - 54.6 739 |  19.3 |Floor noise
Vert 9768.000 |PK 406] 383 103 321 - 57.1 739 |  16.8 |Floor noise
Vert 2314.112 |AV 48] 279 56| 314 0.5 474 53.9 6.5[*1)
Vert 4884.000 |AV 419] 315 80| 306 0.5 513 53.9 2.6
Vert 7326.000 |AV 339 363 90| 319 - 473 53.9 6.6 |Floor noise
Vert 9768.000 |AV 314 383] 103] 321 - 479 53.9 6.0 |Floor noise

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

Distance factor: 1GHz-10GHz 20log (3.95m/3.0 m)=2.39dB
10 GHz - 26.5 GHz 20log (1.0 m/ 3.0 m) = -9.5 dB
*1) Not Out of Band emission(Leakage Power)

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 59624 8124
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Radiated Spurious Emission

Report No. 12547242H

Test place Ise EMC Lab.

Semi Anechoic Chamber No.4 No.4

Date February 26, 2019 February 28, 2019

Temperature / Humidity 20 deg. C/37 % RH 22 deg. C/33 % RH

Engineer Akihiko Maeda Akihiko Maeda

(Above 1 GHz) (Below 1 GHz)

Mode Tx GFSK, 2478MHz

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

Hori 32.000 [QP 232 176 73| 322 - 159 400] 241
Hori 64.000 |QP 23.1 6.8 78| 321 - 5.6 400| 344
Hori 110.944 |QP 373 118 83| 321 - 253 435 182
Hori 340.117 |QP 24| 149 102] 319 - 15.6 460| 304
Hori 549.708 |QP 24| 181 1s| 320 - 200 460| 260
Hori 854.442 |QP 25| 217 130 313 - 259 460| 201
Hori 2350.000 |[PK 498 277 56| 313 - 51.8 739 221
Hori 2483.500 |PK 506| 275 58| 313 - 526 739 213
Hori 2606.000 |PK 490| 282 59| 312 - 519 739 220
Hori 4956.000 |PK 466| 317 80| 306 - 557 739| 182
Hori 7434.000 |PK 43.1] 363 90| 319 - 56.5 739 | 17.4 |Floor noise
Hori 9912.000 |PK 407| 384| 104 322 - 573 739 |  16.6 |Floor noise
Hori 2350.000 |AV 47| 2717 56| 313 05 472 53.9 6.7[*1)
Hori 2483.500 |AV 370 275 58| 313 0.5 39.5 539 144
Hori 2606.000 |AV 36| 282 59 312 0.5 47.0 53.9 6.9 |*1)
Hori 4956.000 |AV 408| 317 80| 306 0.5 504 53.9 35
Hori 7434.000 |AV 339 363 90| 319 - 473 539 6.6 |Floor noise
Hori 9912.000 |AV 310 384 104] 322 - 476 539 6.3 |Floor noise
Vert 32.000 [QP 22| 176 73| 322 - 159 400] 241
Vert 64.000 |QP 232 6.8 78| 321 - 57 400| 343
Vert 110.944 |QP 319 118 83| 321 - 19.9 435| 236
Vert 340.117 |QP 24| 149 102] 319 - 15.6 460| 304
Vert 549.708 |QP 26| 181 15| 320 - 202 460| 258
Vert 854.442 |QP 225 217 13o| 313 - 259 460| 201
Vert 2350.000 |[PK 298] 277 56| 313 - 51.8 739 221
Vert 2483.500 |PK 514|275 58| 313 - 534 739( 205
Vert 2606.000 |PK 495 282 59 312 - 524 739 215
Vert 4956.000 |PK 470|317 80| 306 - 56.1 739 178
Vert 7434.000 |PK 3.1 36.3 90| 319 - 56.5 739 |  17.4|Floor noise
Vert 9912.000 |PK 407| 384| 104 322 - 573 739|  16.6 |Floor noise
Vert 2350.000 |[AV 453|277 56| 313 05 478 539 6.1]*1)
Vert 2483.500 |AV 384 275 58| 313 05 409 539 130
Vert 2606.000 |AV 444| 282 59| 312 05 478 539 6.1]*1)
Vert 4956.000 |AV 42| 317 80| 306 05 51.8 53.9 2.1
Vert 7434.000 |AV 339 363 90| 319 - 473 53.9 6.6 |Floor noise
Vert 9912.000 |AV 310 384 104] 322 - 47.6 53.9 6.3 |Floor noise

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

Distance factor: 1GHz-10GHz  20log (3.95m/3.0 m)=2.39 dB
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) = -9.5 dB
*1) Not Out of Band emission(Leakage Power)

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 59624 8124
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12547242H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.4
Date February 26, 2019
Temperature / Humidity 20 deg. C/37 % RH
Engineer Akihiko Maeda
(Above 1 GHz)
Mode Tx GFSK, 2478MHz
Horizontal

o Agilent

Ref 181 dBpt

Restricted-band band-edge Plot
R T

Atten 18 dB

oEmifk
Log

18
dB/

sLgfiv

V3 FC

£0)
FTun
Swp

[ TP

Start 2,483 58 GHz
#Res BH (CISPR) 1 MHz

Stop 2,699 00 GHz

*UEH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

= Aglent

Ref 182.2 dBpV

Restricted-band band-edge Plot
R T

Atten 18 dB

sEmiPk
Log
18
dB/

*LaRv
v osoh
V3 FC| A
g [
FTun
Swp

| YL N Y2 P00 N Y ONA Ol ni

Start 2,453 58 GHz
#Res BH (CISPR) 1 MHz

Stop 2,699 89 GHz
oUEH 3 MHz Sweep 104 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

* Final result of restricted band e

dge was shown in tabular data.

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission

(Plot data, Worst case)
12547242H
Ise EMC Lab.
No.4 No.4
February 26, 2019 February 28,2019
20 deg. C/37 % RH 22 deg. C/33 % RH
Akihiko Maeda Akihiko Maeda
(Above 1 GHz) (Below 1 GHz)

Tx GFSK, 2402MHz

Horizontal
80
70
= 60
S e _m B
2 50 [ AT =1
g | |+t H NI
£ I A
o 40
] A
£
= 30
= * *
e
=20 *>
* *
10
>
0
10 100 1000 10000
Frequency [MHz]
¢ Qpr B Peak A Average ——QPLimit ==--- Peak Limit = = = Average Limit
Vertical
80
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£ 60
S e _m B
2 50 [ = A~ T =1
g | LI n NIZ
=
‘%‘o 40 [
2 30
= h
e
=20 * *
* *
10
*
0
10 100 1000 10000
Frequency [MHz]
® Qpr B Peak A Average —— QPLimit =---- Peak Limit = = = Average Limit

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

UL Japan, Inc.

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

Facsimile

:+81 596 24 8124
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Conducted Spurious Emission

Report No. 12547242H
Test place Ise EMC Lab. No.8 Measurement Room
Date February 27,2019
Temperature / Humidity 24 deg. C/38 % RH
Engineer Junki Nagatomi
Mode Tx 2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
% Agilent R T # Agilent R T
Mkrl 11.58 kHz Mkrl 200 kHz
Ref ~58 dBm #Atten 10 dB —98.43 dBm | Ref -5@ dBn #Atten 16 dB 98,95 dBm
Peak Peak
Log Log
10 I 18 1
dB/ DC Coupled dB/ DC Coupled
s . )
LafAv ﬂﬁ LaPw bl kit il 'h. e A
5192 i
5 bt e At | o 2
G .
150k f%fu)n
FFT Snp
Start 9.80 kHz Stop 150,80 kHz
wRes B 200 Hz WUBH 620 Hz Sween 2279 5 (120 pusy | ot 1OKHE T Swosp e ??2%@1@;:?)2
Frequency | Reading | Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain * | (Number bounce | (field strength)
[kHz] | [dBm] | [dB] [dB] [dBi] | of Outpu)| [dBm] | [m] [dB] [dBuV/m] [[dBuVv/m] [dB]
11.58 -98.4 0.40 9.8 2.0 1 -86.2 300 6.0 -24.9 46.3 71.2
200.00 -91.0 0.40 9.8 2.0 1 -78.7 300 6.0 -17.5 21.5 39.0

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]
EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output
*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.

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

Report No. 12547242H

Test place Ise EMC Lab. No.8 Measurement Room

Date February 27,2019

Temperature / Humidity 24 deg. C/38 % RH

Engineer Junki Nagatomi

Mode Tx 2442 MHz

9 kHz - 150 kHz 150 kHz - 30 MHz

4 Agilent R T # Agilent R T
Mkrl 10.38 kHz Mkrl 623 kHz
Ref -58 dBm #Atten 10 dB -98.01 dBm | Ref -58 dBn #Atten 10 dB -90.65 dBni
Peak Peak
Log Log
18 i 18 T
dB/ OC Coupled| | dB/ DC Coupled
1
LYY P TR O NPT e Al " b
Lafrv LeAw | ot sk L Hodwsi-dsan st e
51 %52 $1$2
M3 FC M3 FS
£ £
<50k FTun
FFT Snp
Start 9.90 kHz Stop 150.80 kHz | Start 150 kHz Stop 30.000 MHz
#Res BH 200 Hz #UBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz #UBH 27 kHz Sweep 344.8 ms (1201 pts)
Frequency | Reading | Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain * | (Number bounce | (field strength)
[kHz] | [dBm] | [dB] [dB] [dBi] | of Output)| [dBm] | [m] [dB] [dBuV/m] [[dBuV/m] [dB]
10.88 -98.0 0.40 9.8 2.0 1| -85.8 300 6.0 -24.5 46.8 71.3
623.00 -90.7 0.40 9.8 2.0 1 -78.4 30 6.0 2.8 31.7 28.9

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]

EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output
*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.

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

Report No. 12547242H
Test place Ise EMC Lab. No.8 Measurement Room
Date February 27,2019
Temperature / Humidity 24 deg. C/38 % RH
Engineer Junki Nagatomi
Mode Tx 2478 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
% Agilent R T # Agilent R T
Mirl 982 kHz Mkrl 150 kHz
Ref -58 dBm #Atten 10 dB -99.42 dBm_ | Ref -58 dBn #Atten 10 dB -91.43 dBn
Peak Peak
Log Log
18 I 18 1
dB/ OC Coupled| | dB/ DC Coupled
1 LTI T TN H NS RPN RYSRTTORY| WP TON ¥ WY VYT I PTTPPLYY IO JO
Lafv LaPv il Lt e A il A Ay
51 szwwmmwmbwmwww NYTIINE FYOn 552
M3 FS WWP "l"ﬁ"h""ff “i'WWWMWW M3 FS
£ £
<50k FTun
FFT Snp
Start 9.90 kHz Stop 150.80 kHz | Start 150 kHz Stop 30.000 MHz
#Res BH 200 Hz #UBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz #UBH 27 kHz Sweep 344.8 ms (1201 pts)
Frequency | Reading | Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain * | (Number bounce | (field strength)
[kHz] | [dBm] | [dB] [dB] [dBi] | of Output)| [dBm] | [m] [dB] [dBuV/m] |[dBuVv/m] [dB]
9.82 -99.4 0.40 9.8 2.0 1 -87.2 300 6.0 259 47.7 73.6
150.00 -91.4 0.40 9.8 2.0 1 -79.2 300 6.0 -18.0 24.0 42.0

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]
EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output
*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.

Ise EMC Lab.
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Report No. 12547242H
Test place Ise EMC Lab. No.8 Measurement Room
Date February 27,2019
Temperature / Humidity 24 deg. C/38 % RH
Engineer Junki Nagatomi
Mode Tx
Freq. Reading | Cable | Atten. | Result| Limit [Margin
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2402.00 -19.02 0.40 |[10.09 | -8.54 | 8.00 | 16.54
2442.00 -19.69 0.42 [10.09 | -9.18 | 8.00 |17.18
2478.00 -19.17 0.43 |110.09 | -8.65 | 8.00 | 16.65

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

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

UL Japan, Inc.

Ise EMC Lab.
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Power Density

2402 MHz

¥ Agilent R T
Mkrl 2402 803 GHz
Ref -18 dBm #Atten 10 dB -19.82 dBm

#eql
Log

é/ i ‘ANMWMW'- WM

Lafv

S sz

M3 FC

£
50k

Swp

Center 2.462 006 GHz Span 1.2 MHz
#Res BH 3 kHz #VBH 18 kHz Swesp 126.6 ms (1201 pts)

2442 MHz

% Agilent R T
Mkrl 2.442 146 GHz
Ref -18 dBm #Atten 18 dB -19.69 dBm

#Peal
Log 1

16 pr—
B/ WW""‘M bt JMWM

o,

LgAw

Sl sz

M3 FC

£01)
50k

Svin

Center 2.442 000 GHz Span 1.2 MHz
#Res BH 3 kHz #YEH 16 kHz Sreep 126.6 ms (1201 pts)

2478 MHz

# Agilent R T
Mkrl 2.477 998 GHz
Rsf Ll@ dBm #Atten 18 dB -19.17 dBm

#Pea
Log

3;/ . W“WMV4WWAm4wh"¢W*’ ”$”“‘wkﬁ\ﬁvqmwwﬂ

o M

LgAw
51 82

M3 FC

£0x
250k

Svp

Center 2.478 000 GHz Span 1.2 MHz
#Res BN 3 kHz #UBH 18 kHz Sweep 126.6 ms (1201 pts)
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APPENDIX 2: Test instruments
Test Instruments
Test Item [LIMSID [Description Manufacturer Model Serial [Last (Calibration |Cal Int
Calibration [Due Date
IDate
RE 141562 [Thermo-Hygrometer  [CUSTOM CTH-201 0010 1/11/2019 01/31/2020 |12
RE 141506 [Horn Antenna Schwarzbeck BBHA9170 IBBHA9170307  [6/8/2018 06/30/2019 |12
15-40GHz
RE 141412 [Microwave Cable unkosha IMWX221 1305S002R(1m) / [6/14/2018 06/30/2019 |12
1405S146(5m)
RE 141508 [Horn Antenna 1-18GHz|Schwarzbeck BBHA9120D 0120D-557 6/8/2018 06/30/2019 |12
RE 141296 [High Pass Filter JUL Japan HPF SELECTOR 002 9/19/2018 09/30/2019 |12
3.5-18.0GHz
RE 141581 IMicroWave System IAGILENT 83017A 650 10/4/2018 10/31/2019 |12
JAmplifier
RE 141899 Spectrum Analyzer IAGILENT [E4448A IMY46180655 3/10/2018 08/31/2019 |12
RE 141152 IEMI measurement [TSJ TEPTO-DV - - - -
rogram
RE 142017 IJAC4_Semi Anechoic [TDK Semi Anechoic IDA-10005 4/7/2018 04/30/2019 |12
(Chamber(SVSWR) Chamber 3m
RE 142228 IMeasure KOMELON KMC-36 - - - -
RE 141545 IDIGITAL HITESTER _[HIOKI 3805 51201148 1/29/2019 1/31/2020 |12
AT 141567 [Thermo-Hygrometer  |CUSTOM CTH-201 0008 1/11/2019 1/31/2020  [12
AT 141156 |Attenuator(10dB) [Weinschel Corp 2 IBL1173 11/2/2018 11/30/2019 12
AT 141173 |Attenuator(10dB) HIROSE ELECTRIC [AT-110 - 12/17/2018  |12/31/2019 |12
(abovel GHz) CO.,LTD.
AT 141841 [Power sensor JANRITSU MA2411B 11598 10/31/2018  ]10/31/2019 12
AT 141806 [Power Meter JANRITSU ML2495A 6K00003348 10/31/2018  ]10/31/2019 12
AT 141855 Spectrum Analyzer JAGILENT E4440A IMY46187750 11/9/2018 11/30/2019 |12
RE 141397 Coaxial Cable UL Japan - - 6/13/2018 6/30/2019 |12
RE 148898 |Attenuator KEYSIGHT B8491A IMY 52462282 10/3/2018 10/31/2019 |12
RE 141267 Logperiodic Antenna  |Schwarzbeck IVUSLP9111B 011B-192 6/1/2018 6/30/2019 (12
(200-1000MHz)
RE 141425 [Biconical Antenna [Schwarzbeck BBA9106 1302 6/1/2018 6/30/2019 12
RE 141950 [EMI Test Receiver IRohde & Schwarz ESU26 100412 6/15/2018 6/30/2019 (12
RE 141583 IPre Amplifier [SONOMA 310 260833 2/8/2019 2/29/2020 |12
INSTRUMENT

*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.
Ise EMC Lab.

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

Facsimile

:+81 596 24 8124






