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SECTION 1:

Customer information

Company Name

Address

Telephone Number
Facsimile Number
Contact Person

TAIYO YUDEN CO., LTD.

8-1,Sakae-cho, Takasaki-shi, Gunma 370-8522 ,Japan
+81-27-324-2313

+81-27-324-2314

Hideki Kato

SECTION 2: Equipment under test (E.U.T.)
21 Identification of E.U.T.
Type of Equipment Bluetooth low energy / ANT / 802.15.4 Module
Model No. EYSKBN
Serial No. Refer to Section 4, Clause 4.2
Rating DC3V(DC1.7V-55V),0.02A, 50 Hz
Receipt Date of Sample September 21, 2018
Country of Mass-production : Japan
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: EYSKBN (referred to as the EUT in this report) is a Bluetooth low energy / ANT / 802.15.4 Module.

UL Japan, Inc.

Shonan EMC Lab.

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

< Bluetooth (BT) Low Energy (LE) (1 Mbps 2 Mbps) BLE Long range (500 kbps, 125 kbps)>

Radio Type

Frequency of Operation
Modulation

Antenna type

Antenna Gain

Clock frequency (Maximum)

< ANT (1 Mbps) >

Radio Type

Frequency of Operation
Modulation

Antenna type

Antenna Gain

Clock frequency (Maximum)

< Nordic Original (2 Mbps) >
Radio Type

Frequency of Operation
Modulation

Antenna type

Antenna Gain

Clock frequency (Maximum)

<IEEE802.15.4 >

Radio Type

Frequency of Operation
Modulation

Antenna type

Antenna Gain

Clock frequency (Maximum)

Transceiver

2402 MHz - 2480 MHz
GFSK

Monopole Antenna
-0.6 dBi

32 MHz

Transceiver

2402 MHz - 2480 MHz
GFSK

Monopole Antenna
-0.6 dBi

32 MHz

Transceiver

2402 MHz - 2480 MHz
GFSK

Monopole Antenna
-0.6 dBi

32 MHz

Transceiver

2405 MHz — 2475 MHz
0-QPSK, DSSS
Monopole Antenna

-0.6 dBi

32 MHz

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
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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 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 19.7.dB
Conducted Emission  |----------cmmmmmm oo 91_3 (]);”l} ?‘g{gli& II;;’?’QP Complied |-
IC: RSS-Gen 8.8 IC: RSS-Gen 8.8 2440 MHz
FCC: KDB 558074 D01 15.247  |FCC: Section
_ ; 15.247(2)(2) )
6dB Bandwidth Meas Guidance v05 Complied [Conducted
[ IC: RSS-24752(a)
. FCC: KDB 558074 D01 15.247 FCC: Section
Maximum Pea Meas Guidance v05 15.247(b)(3) ;
Output Power | __________ | See data. Complied |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 v05 Complied |Conducted
IC: - 1C:RSS-24752(b)
FCC: KDB 558074 D01 15247  |FCC: Section15.247(d) Conducted
Meas Guidance v05 1.6 dB
Spurious Emission _ 9608.000 MHz, AV, Hori. [y 1oy, |(O€loW 30 MHZ)Y
Restricted Band Edges | - IC: RSS-247 5.5 Tx BT LE 2 Mbps p Radiated
IC: RSS-GCH 6.13 RSS-GGH 8.9 2402 MHz (above 30 MHZ)
RSS-Gen 8.10 *1)

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.
*1) Radiated test was selected over 30 MHz based on section 15.247(d) and KDB 558074 D01 15.247 Meas Guidance v05 8.5 and
8.6.

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 RF Module has its own regulator. The RF Module is constantly provided voltage through the regulator regardless
of input voltage. Therefore, this EUT complies with the requirement.

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

UL Japan, Inc.

Shonan EMC Lab.
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3.3 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99% Occupied RSS-Gen 6.7 IC: - N/A Complied Conducted
Bandwidth

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

3.4

EMI

Uncertainty

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

Shonan EMC Lab.

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

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

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

Antenna terminal test

Uncertainty (+/-)

Power Measurement above 1 GHz (Average Detector) SPM-06 0.48 dB
Power Measurement above 1 GHz (Peak Detector) SPM-06 0.66 dB
Power Measurement above 1 GHz (Average Detector) SPM-07 0.47 dB
Power Measurement above 1 GHz (Peak Detector) SPM-07 0.64 dB
Power Measurement above 1 GHz (Average Detector) SPM-13 0.90 dB
Power Measurement above 1 GHz (Peak Detector) SPM-13 1.04 dB
Spurious emission (Conducted) below 1 GHz 1.8 dB
Spurious emission (Conducted) 1 GHz-3 GHz 1.7 dB
Spurious emission (Conducted) 3 GHz-18 GHz 2.5dB
Spurious emission (Conducted) 18 GHz-26.5 GHz 2.5dB
Spurious emission (Conducted) 26.5 GHz-40 GHz 2.7 dB
Bandwidth Measurement 1.01 %
Duty cycle and Time Measurement 0.012 %

UL Japan, Inc.

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

Facsimile
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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 o5, | 206x11.3x7.65  [20.6x11.3 10m
chamber
No.2 Semi-anechoic |5, 206x113x7.65  [20.6x11.3 10m
chamber
No.3 Semi-anechoic o5, 4 12.7x7.7x5.35 12.7x7.7 5m
chamber
No.4 Semi-anechoic 8.1x5.1x3.55 8.1x5.1 -
chamber
No.1 Shielded room - 6.8 x4.1x2.7 6.8 x4.1 -
No.2 Shielded room - 6.8 x4.1x2.7 6.8 x4.1 -
No.3 Shielded room - 6.3x4.7x2.7 6.3x4.7 -
No.4 Shielded room - 44x4.7x%x2.7 4.4x4.7 -
No.5 Shielded room - 7.8x6.4x2.7 7.8x6.4 -
No.6 Shielded room - 7.8x6.4x2.7 7.8x6.4 -
No.8 shielded room - 345x55%x2.4 3.45x5.5 -
No.l Measurement ) 255x4.1x2.5 ) )
room
3.6 Test data, Test instruments, and Test set up
Refer to APPENDIX.
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SECTION 4:

Operation of E.U.T. during testing

4.1 Operating Mode(s)

Mode

Remarks*

Bluetooth (BT) Low Energy (LE) 500 kbps *)

Maximum Packet Size, PRBS9

Bluetooth (BT) Low Energy (LE) 2 Mbps

Maximum Packet Size, PRBS9

ANT 1 Mbps

1 Mbps

Nordic Original 2 Mbps

2 Mbps

IEEE802.15.4

*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:
Software:

+8 dBm,-40 dBm
10 BLE_TEST _tool-BT5.xls

Radio_test tool 20180918.xls

*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

Conducted Emission

Tx BT LE 2 Mbps

Tx IEEE 802.15.4

2402 MHz, 2440 MHz, 2480 MHz

2405 MHz, 2440 MHz, 2475 MHz

Spurious Emission

Tx BT LE 2 Mbps

Tx IEEE 802.15.4

2402 MHz, 2440 MHz, 2480 MHz

2405 MHz, 2440 MHz, 2475 MHz

Maximum Peak Output Power

Tx BT LE 1 Mbps
Tx BT LE 125 kbps
Tx BT LE 500 kbps
Tx BT LE 2 Mbps

Tx IEEE 802.15.4

2402 MHz, 2440 MHz, 2480 MHz

2405 MHz, 2440 MHz, 2475 MHz

Power Density

6dB Bandwidth

99% Occupied Bandwidth
Conducted Spurious Emission

Tx BT LE 500 kbps

Tx IEEE 802.15.4

2402 MHz, 2440 MHz, 2480 MHz

2405 MHz, 2440 MHz, 2475 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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4.2 Configuration and peripherals
Radiated Emission and Conducted Emission test
B 1
2 E c
DC3V | 4 3
F D
6 5
AC 120V /60 Hz AC 100V /50Hz
With PE Without PE
Antenna Terminal conducted test
B
7
C
A
3
D
GND | |DC 3V 5
AC 100V /50Hz
For Radiated Emission For Antenna Terminal Test
B : Evaluation Board B : Evaluation Board
OUT_MOD
29 OUT _MOD
. 29 o) Antenna port
AEUT OUT_ANT A-EUT for Testing
30 ’
GND

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

The circuit of the evaluation board is designed based on the complete design required by the manufacturer of the
module, and nothing is included between OUT _MOD and OUT_ANT.

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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Description of EUT and support equipment
No. Item Model number Serial number Manufacturer Remarks
Bluetooth low energy / | EYSKBN 1 *1) TAIYO YUDEN EUT
ANT /802.15.4 Module 3 *2)
A 2 *3)
5 *4)
6 *5)
B Evaluation Board TE8952 *1) - TAIYO YUDEN -
TE8783-1 *3)
C Laptop PC PC-VK25TXZCE *6) 2X017171A NEC -
CF-T2 *7) 4CKSA46826
D AC Adaptor ADP-75SB EB  *6) 2837264DE NEC -
CF-AA1625A *7) 1625AM406721913F
E Control board - - TAIYO YUDEN -
F DC Power Supply PAN60-10A NL002383 Kikusui -

*1) Used for ANT and Nordic Original mode (+8 dBm setting) for Radiated Emission and Conducted Emission test
*2) Used for BT LE mode (+8 dBm setting) for Radiated Emission and Conducted Emission test
*3) Used for BT LE mode (+8 dBm setting) for Antenna Terminal conducted test
*4) Used for BT LE mode (-40 dBm setting) for Antenna Terminal conducted test
*5) Used for ANT and Nordic Original mode (+8dBm setting) for Antenna Terminal conducted test
*6) Used for Radiated Emission, Conducted Emission and IEEE802.15.4 125 kbps for Antenna Terminal conducted

test

*7) Used outside IEEE802.15.4 125 kbps for Antenna Terminal conducted test

List of cables used

No. Name Length (m) Shield Remarks
Cable Connector

1 USB Cable 1.8 Shielded Shielded -

2 Signal Cable 0.2 Unshielded Unshielded -

3 DC Cable 1.8 *1) Unshielded Unshielded -
1.2 *¥2)

4 DC Cable 2.6 Unshielded Unshielded -

5 AC Cable 0.9 *1) Unshielded Unshielded -
0.8 *2)

6 AC Cable 2.0 Unshielded Unshielded -

7 DC Cable 0.5 Unshielded Unshielded -

*1) Used for Radiated Emission, Conducted Emission and IEEE802.15.4 125 kbps for Antenna Terminal conducted

test

*2) Used outside IEEE802.15.4 125 kbps for Antenna Terminal conducted test

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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SECTION 5: Conducted Emission

Test Procedure and conditions

EUT was placed on a urethane platform of nominal size, 1.0 m by 1.5 m, raised 0.8 m above the conducting ground
plane.

The rear of tabletop was located 40 cm to the vertical conducting plane. The rear of EUT, including peripherals
aligned and flushed with rear of tabletop. All other surfaces of tabletop were at least 80cm from any other grounded
conducting surface. EUT was located 80 cm from a Line Impedance Stabilization Network (LISN) / Artificial mains
Network (AMN) and excess AC cable was bundled in center.

Attenuator

Test
receiver | LISN

Ground plane

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

/O cables that were connected to the peripherals were bundled in center. They were folded back and forth forming a
bundle 30 cm to 40 cm long and were hanged at a 40 cm height to the ground plane. All unused 50ohm connectors of
the LISN (AMN) were resistivity terminated in 50 ohm when not connected to the measuring equipment.

The AC Mains Terminal Continuous disturbance Voltage has been measured with the EUT in a Shielded Room.
The EUT was connected to a LISN (AMN).

An overview sweep with peak detection has been performed.

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

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

Test result : Pass

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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SECTION 6: Radiated Spurious Emission

Test Procedure
It was measured based on "8.5 and 8.6 of KDB 558074 D01 15.247 Meas Guidance v05".

[For below 1 GHz]
EUT was placed on a urethane platform of nominal size, 0.5 m by 0.5 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(1C) and outside the
restricted band of FCC15.205 / Table 6 of RSS-Gen 8.10 (1C).

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 | 11.12.2.5.2 RBW: 100 kHz
VBW:3 MHz | RBW: 1 MHz VBW: 300 kHz
VBW: 3 MHz
Detector:

Power Averaging
(Linear voltage)
Trace: 100 traces
Duty factor was added
to the results.

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

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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Below 1 GHz
Test Distance: 3 m
Measuring Antenna
EUT (Loop / Biconical / Logperiodic)
Q __— Auenuator
- —=
Im
% : Center of turn table
1 GHz - 13 GHz
Distance Factor: 20 x log (3.98 m*/3.0 m) = 2.46 dB
O Measuring Antenna * Test Distance: (3 + Test Volume /2) - r=3.98 m

EUT “\‘ (Horn)
i Test Volume: 2 m

(Test Volume has been calibrated based on CISPR 16-1-4.)

Spectrum r=0.02m

Analyzer

Test Volume ‘ Im . Attenuator or Filter

1 : Radius of an outer periphery of EUT

x : Center of turn rable

13 GHz - 26.5 GHz

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

(Horn)

EUT

Spectrum

Analyzer

x : Center of turn table

- The carrier level and noise levels were confirmed at each position of X, Y and Z axes of EUT to see the position of
maximum 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.

Worst position:

(BT LE 500 kbps , 2 Mbps)
Below 1 GHz 1 GHz - 2.8 GHz 2.8 GHz - 13 GHz 13 GHz - 18 GHz 18 GHz - 26.5 GHz
Horizontal X X X X X
Vertical X V4 Z X Z

(ANT 1 Mbps, Nordic Original 2 Mbps, IEEE 802.15.4)

Below 1 GHz 1 GHz - 2.8 GHz 2.8 GHz - 13 GHz 13GHz- 18 GHz | 18 GHz—-26.5 GHz
Horizontal X X X X X
Vertical X V4 V4 X Z

Measurement range 130 MHz - 26.5 GHz

Test data : APPENDIX

Test result : Pass

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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SECTION 7: Antenna Terminal Conducted Tests
Test Procedure
The tests were made with below setting connected to the antenna port.
Test Span RBW VBW Sweep | Detector | Trace Instrument used
time
6dB Bandwidth 10 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/ - Spectrum Analyzer
Output Power Average *2) *3) *4)
Peak Power Density | 1.5 times the 3 kHz 9.1 kHz Auto Peak Max Hold Spectrum Analyzer
6dB Bandwidth *5)
Conducted Spurious | 9 kHz to 150 kHz 200 Hz 620 Hz Auto Peak Max Hold Spectrum Analyzer
Emission *6) 150 kHz to 30 MHz 10 kHz 30 kHz

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

*2) Reference data

*3) Peak Power Measurement was performed based on Section 11.9.1.1 RBW = DTS bandwidth of “ANSI C63.10-2013".
*4) Average Power Measurement was performed based on Section 11.9.2.2.4 Method AVGSA-2 of “ANSI C63.10-2013”.
*5) Section 11.10.2 Method PKPSD (peak PSD) of "ANSI C63.10-2013".
*6) In the frequency range below 30 MHz, RBW was narrowed to separate the noise contents.
Then, wide-band noise near the limit was checked separately, however the noise was not detected as shown in the chart.
(9 kHz - 150 kHz: RBW =200 Hz, 150 kHz - 30 MHz: RBW = 10 kHz)

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

Test data : APPENDIX
Test result : Pass
UL Japan, Inc.

Shonan EMC Lab.

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

Telephone : +81 463
Facsimile :+81 463

50 6400
50 6401
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APPENDIX 1:

Test data

Conducted Emission

DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.1 Shielded Room

Date : 2018/10/15

Mode * Tx BT LE 500 kbps 2440 MHz
Power : DC3V (AC 120 V / 60 Hz)
Temp./Humi. : 23 deg.C / 52 %RH
Remarks H
Limit1 : FCC 15C(15.207) QP
Limit2 : FCC 15C (15.207) AV Engineer : Shiro Kobayashi
80 — Limit1 (QP)
70 — Limit2 (AV)
60 N (PK)
= N (QP/AV)
= A e
g 50 T T ] LK)
™ L (QP/AV)
S 40—
= " | |
= i f
g 30 W\ﬂ’ | l"" Mo R i |
0 Nl ol i |
= ekl
20 it
10
0
2 3 5 7 2 3 5 7 10 20
15 Frequency [MHz] 30
Freq Reading CFac Results Limit Margin
No. . <Qp> <AV> N <AV> <QpP> <AV> <QpP> <AV> Phase | Comment
L MHz [dBuV] [dBuV] dB] [dBuV] [dBuV] [dBuV] dB] dB]
1 0.15000 28.90 5.00 12.45 66.00 56.00 246 38.5 N
2| 019038 28.80| 460 1244 64.02| 5402 227 369 N
3| o03so47| 2570 260 1250 5807| 4807 198 320 N
4 1.55133 11.60 0.30] 12.58 56.00 46.00 31.8] 331 N
5 9.37324 20.90 14.20 13.03 60.00 50.00 26.0 227 N
6 28.11210] 19.60 9.70] 13.81 60.00 50.00 26.5 26.4 N
7| o1s000[ 2880 500 1245 6600 5600 247| 385 L
8| 019038 2870 450 1244 6402 5402 228 a70| L
9 0.38787 25.70 6.80] 12.50 58.11 48.11 19.9 28.8 L
10 1.57376 13.40 0.90] 12.58 56.00 46.00 30.0] 32.5 L
1 9.36972, 22.60 16.10 13.03 60.00 50.00 243 20.8 L
12| 28.11165| 2230 1230 1381 6000 5000 238 238 L

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

LISN (AMN) :SLS-02

UL Japan, Inc.

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

Telephone : +81 463
Facsimile

50 6400

:+81 463 50 6401
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Conducted Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Semi Anechoic Chamber
Date October 15,2018
Temperature / Humidity 23 deg. C/52 % RH
Engineer Shiro Kobayashi
Mode Tx BT LE 500 kbps
2402 MHz
80 —— Limit1 (@P)
70 — Limit2 (AV)
- N (PK)
60 N (QP/AV)
— — L(PK)
B L (QP/AV)
= 50 Sy
g ""\‘:%7 A
g 20 ™
f W“ﬁwh ) ey g \l
I 30 R | W Y
/Mg N \'KW“M
» S —
10
° 2 3 5 a1 1 2 3 5 7 10 20
15 Frequency [MHz] 30
2440 MHz
80 —— Limit1 (QP)
70 — Limit2 (AV)
L N (PK)
60 N(QP/AV)
— —— LK
Y e S L(@P/AV)
] 50 ’ P L L1 [
i [ |
2 i it
g 30 W« o P o e
st "
2 TN
10
0 2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
2480 MHz
80 —— Limit1 (QP)
7 —— Limit2 (AV)
i N (PK)
60 N(QP/AV)
I — L(PK)
N s B L(@P/AV)
g %ﬁi S | [
g a T,
s % o, ||| . |
= i M b
20 M“me T
10
0 2 3 5 1 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Y scale [dBuV] Chart — N — L

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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DATA OF CONDUCTED EMISSION TEST

Conducted Emission

UL Japan, Inc. Shonan EMC Lab. No.1 Shielded Room

Date : 2018/10/15

Mode : Tx BT LE 2 Mbps 2440 MHz
Power _ DC3V (AC 1 20V/60Hz
Temp./Humi. 23 deg.C/ 5
Remarks -
Limit1 : FCC 15C (15.207) QP , , '
Limit2 : FCC 15C (15.207) AV Engineer : Shiro Kobayashi
80 — Limit1 (QP)
70 — Limit2 (AV)
60 N (PK)
= — N (QP/AV)
= M
g %0 A Y S LK)
L (QP/AV)
8 40 M
] ol | |
= |
o |
> 1A i [ |
s 30 (0 ﬂw\ A N,,J‘ ‘ X
= A ROl I AWIM%
20 ! —
10
0
2 3 S5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Freq Reading CFac Results Limit Margin
No. . <Qp> <AV> N <Qp> <AV> <QpP> <AV> <QpP> <AV> Phase | Comment
L MHz [dBuV] [dBuV] dB] [dBuV. [dBuV] [dBuV] [dBuV] dB] dB]
1 0.15000 28.90 5.00 12.45 66.00 56.00 246 38.5 N
2| 020086 2870| 450 1243 6357| 5357| 224| 366 N
3| oseats| 2570 260 1250 5797| 4797| 197| a28] N
4 1.59314 11.10 0.40/ 12.58 56.00 46.00 323 33.0 N
5 9.38230 20.70 14.30 13.03 60.00 50.00 26.2 226 N
6 28.14510, 19.30 9.70] 13.81 60.00 50.00 26.8 26.4 N
7| o1s000] 2880| 510 1245 66.00| 5600 247| 384 L
8|  o020142| 2870| 450 1243 6355| 5355 224 366 L
9 0.39419 25.70 2.60 12.50 57.97 47.97 19.7 328 L
10 1.62450 13.10 0.40/ 12.58 56.00 46.00 30.3 33.0 L
1 9.38100 22.20 15.80 13.03 60.00 50.00 24.7 211 L
12| 2814760 22.30| 1230 1381 60.00| 5000 238 238 L

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

LISN (AMN) :SLS-0

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Conducted Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Semi Anechoic Chamber
Date October 15,2018
Temperature / Humidity 23 deg. C/52 % RH
Engineer Shiro Kobayashi
Mode Tx BT LE 2 Mbps
2402 MHz
80 —— Limit1 (QP)
—— Limit2 (AV)
70
L N (PK)
60 N(QP/AV)
— — L(PK)
e L (QP/AV)
= 50 s =
g ] — 1 1
g 4 "
: i V! A d
= “”‘,“‘V J‘wy\f,, //v‘/n"’h '”% f ‘
2 gttt
10
0
2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] %
2440 MHz
80 —— Limit1 (QP)
— Limit2 (AV)
70
L N (PK)
60 N (QP/AV)
- — L(PK)
- SR S L(QP/AV)
3 50 o
g S
g 4 m"‘*m —
: T Wik M '\
= Tt ) Lt
20 MMLM —
10
0
2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
2480 MHz
80 —— Limit1 (QP)
—— Limit2 (AV)
70
L N (PK)
60 N(QP/AV)
- — LK)
B e e L (QP/AV)
3 50 Tt
g 'l"hTi _t | 1
g %0 R
g 30 s N Mot |
Wit Wl Ao ‘ML/MM oL .WM
20 PPN
10
[
2 3 5 a7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Y scale [dBuV] Chart — N — L

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Conducted Emission

DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.1 Shielded Room

Date : 2018/10/15

Mode : Tx ANT 1 Mbps 2441 MHz
Power ) : DC 3V (AC 120 V / 60 Hz)
Temp./Humi. : 23 deg.C / 52 %RH
Remarks ;-
Limit1 : FCC 15C (15.207) QP , . .
Limit2 : FCC 15C (15.207) AV Engineer : Shiro Kobayashi
80 —— Limit1 (QP)
70 — Limit2 (AV)
60 N (PK)
= N (QP/AV)
g 50
=l "311\1 || L — L(PK)
T, L (QP/AV)
8 40— L
g : N ;
=) Ty
> 30 v AW i f i i o {
e o8 M“*hm
20 MW i
10
0
2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Reading c Results Limit Margin
No. | Frea- P> | <AV Fac ap> | <AV> | <ap> | <AV> | <aP> | <AV> | Phase | Comment
L MHz [dBuV. (dBuV] (dB] [dBuV] [dBuV. (dBuV] [dBuV] dB] dB]
1 0.15000 28.90 5.10] 12.45 66.00 56.00 246 38.4 N
2|  o1e679| 2870|  4s0| 1244 6374| 5374| 226] 368 N
a|  oaet07| 2570]  270] 1250 s804| 4804| 108] 328 N
4 1.60405 11.60 1.40 12.58 56.00 46.00 31.8] 32.0 N
5 7.48548 14.50 8.90] 12.94 60.00 50.00 32.5] 281 N
6 9.37361 20.40 13.90 13.03 60.00 50.00 26.5 23.0 N
7| 2811931 1880|  9.20[ 1381 6000 5000 273 269 N
8|  o1s000] 2885 500| 1245 66.00| 5600 247 385 L
9 0.19739 28.60 4.40/ 12.43 63.72 53.72 226 36.8 L
10 0.39600 25.40 2.50] 12.50 57.94 47.94 20.0 329 L
1" 1.60053 13.50 1.00 12.58 56.00 46.00 29.9 324 L
12| 748500 1430] 880 1294 6000| 5000 327 282 L
13| o3e72s| 2210| 1570| 1303 6000| 5000 248 212 L
14 28.10192 21.50] 11.50 13.81 60.00 50.00 246 246 L

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

LISN (AMN) :SLS-02

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Conducted Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Semi Anechoic Chamber
Date October 15,2018
Temperature / Humidity 23 deg. C/52 % RH
Engineer Shiro Kobayashi
Mode Tx ANT 1 Mbps
2402 MHz
80 —— Limit1 (QP)
— Limit2 (AV)
70
L N (PK)
N (QP/AV)
— | —— LK)
S 5o (TN L(QP/AV)
S e e
& 40 : } T
an } Wu‘fmwm — WN@MWJ« |
20 Bt i alrm WWJ&
T
10
0
2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] o
2441 MHz
80 —— Limit1 (QP)
— Limit2 (AV)
70
L N (PK)
60 N(QP/AV)
_— — L(PK)
ERE e e . L(QP/AV)
2 | 1 1 1
§ 40 W
; % el W\‘W’\V‘M, “‘ : . ﬂw «A\WM " “
20 , ' Wt”m““"“i,‘y m—
10
0
2 3 5 T 1 2 3 5 7 10 20
15 Frequency [MHz] 30
2480 MHz
80 —— Limit1 (QP)
— Limit2 (AV)
70
L N (PK)
60 N(QP/AV)
— BT
E 50 —— =11 —
§ 40 T
S 30 w* I o . WM\UL,
= Yoottt
" L
10
0
2 3 5 1 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Y scale [dBuV] Chart — N — L

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

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

DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.1 Shielded Room
Date : 2018/10/15

Mode : Tx Nordic Original 2 Mbps 2441 MHz
Power : DC 3V (AC 120 V / 60 Hz)
Temp./Humi. : 23 deg.C / 52 %RH
Remarks )
Limit1 : FCC 15C(15.207) QP ) ) )
Limit2 : FCC 15C (15.207) AV Engineer : Shiro Kobayashi
80 — Limit1 (QP)
70 —— Limit2 (AV)
60 N (PK
.%. ’ N (QP/ AV)
m 50 —s
= el VL ] L (PK)
@ L (QP/AV)
o 40 — o
S i |
= M
o N | i
z 30 NM W “,r " w"" A
= b i i il
20 ik
10
0
2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
3 Reading CF: Results Limit Margin
No. red. QP> | <AV 2 7<ap> | <AV> | <aP> | <AV> | <aP> | <AV> | Phase | Comment
|| W | Teeud | faBuW] | 4] | uBuvi | 1dBu] | TaBuV] | laBuvi | [d8] | [B)
1 015000 2890 500 1245 6600 5600 246] 385 N
2| o19622| 2870| 450 1244 6377| 5377| 226| 368 N
3| osetes| 2570 260 1250 5803| 4803| 198 320[ N
4 1.56712 11.70 1.00 12.58 56.00 46.00 31.7 324 N
5 9.37942 20.30 13.00 13.03 60.00 50.00 26.6 239 N
6| 2815820 1880 930 1381 60.00| 5000 27.3| 268 N
7| o1s000] 2890| 500 1245 66.00| 5600 246| 385 L
8|  o19647| 2870| 450 1244 6376| 5376| 226| 368 L
9 0.38928 25.70 2.70 12.50 58.08 48.08 19.8 328 L
10 1.60819] 13.50 0.70] 12.58 56.00 46.00 29.9 327 L
11 937925| 2240 1590 13.03 60.00| 5000 245 210| L
12| 2815820 2220| 1190 1381 60.00| 5000 239| 242 L

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN (AMN) +Cable+ATT) [dB]
LISN (AMN) :SLS-0

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Report No.

Test place
Date

Temperature / Humidity

Conducted Emission

12510206S-A-R3

Shonan EMC Lab. No.1 Semi Anechoic Chamber
October 15,2018

23 deg. C/52 % RH

Engineer Shiro Kobayashi
Mode Tx Nordic Original 2 Mbps
2402 MHz
80 Limit1 (QP)
Limit2 (AV)
70
i N(PK)
60 N(QP/AV)
— —— L(PK)
5 5o ey L (QP/AV)
g 1 - 1
g o
S "
z % e, L M MWJ« Al
= 7Y O Y W ”“\
i
20 Mwlu N\
10
0
2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] %
2441 MHz
80 —— Limit1 (QP)
—— Limit2 (AV)
70
- N (PK)
N(QP/AV)
— L(PK)
_ L(QP/AV)
=
g I I PR I
g
s e ' ‘
z %0 i oy ‘ | ’L
Nt b ) i M
2 Db
10
0
2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] %
2480 MHz
80 —— Limit1 (QP)
—— Limit2 (AV)
70
. N (PK)
60 N(QP/AV)
— | — LK
s 5o Tl L(P/Av)
é %“mmﬁi [ [ D S
& 40 g
3 W, Iy
= . . A \(‘
E 3 TR P Y {
AL i ) K
20 ’meu S
au
10
0
2 3 5 7 1 2 3 5 7 10 20
15 Frequency [MHz] %
Y scale [dBuV] Chart — N — L

UL Japan, Inc.

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

Facsimile

:+81 463 50 6401
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Conducted Emission

DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.1 Shielded Room
Date : 2018/10/15

Mode : Tx IEEE802.15.4 2440 MHz
Power ) : DC3V (AC 120 V / 60 Hz)
Temp./Humi. : 23 deg.C / 52 %RH
Remarks )
Limit1 : FCC 15C(15.207) QP ] ] )
Limit2 : FCC 15C(15.207) AV Engineer : Shiro Kobayashi
80 — Limit1 (QP)
70 — Limit2 (AV)
60 N (PK)
= — | N (QP/AV)
& 50 [ s
2 :“\W*w* L L1 (PK)
i L1 (QP/AV)
£ "t |
o
> 30 W&'“‘ - »;WLMW i “h
é oVttt " ‘W\M W
20 : WM —
10
0
2 3 S5 7 1 2 3 5 7 10 20
A5 Frequency [MHz] 30
| Reading | Results Limit Margin___|
No.|  Frea- ap> | <> | S [Tam | <av> | <ap> | <AV> | <aP> | <AV> | Phase | Comment
MHz] [dBuV] | [0BuV] | [dB] | [dBuv] | [dBuvI | [dBuVI | [dBuVI | [dB] | [dB]
1 015000 2880 380 1245 66.00] 5600 247] s97] N
2| 019043 2864 450 1244 6402| 5402| 220 a70[ N
3 0.39171 25.60 244 12.50 58.03 48.03 19.9 33.0/ N
4 1.60158 11.10 0.40 12.58 56.00 46.00 323 33.0] N
5 9.36241 20.30 13.60 13.03 60.00 50.00 26.6/ 23.3 N
6| 2813103 1870] 890 1381 6000 5000 274 272] N
7| o1s000] 2890 500 1245 66.00| 5600 246 385 L1
8| 019230 2860| 440 1243 6393| 5393] 220 a7 L1
o| o0se31s| 2550 250 1250 5800 4800| 200 330 L1
10 1.60737 13.30 0.70 12.58 56.00 46.00 30.1 327 L
1 9.36170, 22.40 16.00 13.03 60.00 50.00 245 209 L1
12 28.08196 22.10 12.30 13.81 60.00 50.00 24.0 23.8 L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN (AMN) +Cable+ATT) [dB]
LISN (AMN) :SLS-02

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Conducted Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Semi Anechoic Chamber
Date October 15,2018
Temperature / Humidity 23 deg. C/52 % RH
Engineer Shiro Kobayashi
Mode Tx IEEE 802.15.4
2405 MHz
80 —— Limit1 (QP)
70 —— Limit2 (AV)
L N (PK)
60 N(QP/AV)
— — L(PK)
S 5o [Pt L (QP/AV)
g 40 WW o vt
Z v (e | Lot RJ&
Wl Wt »
20 me&wwwi
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2 3 5 7 1 2 3 5 7 10 20
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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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6 dB Bandwidth and 99 % Occupied Bandwidth

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Measurement Room / No.5 Shielded Room
Date September 25, 2018 September 26, 2018 October 1, 2018 October 12, 2018
Temperature / Humidity 26deg. C/50% RH  25deg. C/49 % RH  25deg. C/59 % RH 25 deg. C/36 % RH
Engineer Yosuke Ishikawa Yosuke Ishikawa Shiro Kobayashi Kazutaka Takeyama
Mode Tx
Mode Frequency 99% Occupied 6dB Bandwidth Limit for
Bandwidth 6dB Bandwidth
[MHz] [kHz] [MHz] [MHz]
BT LE 2402 1043.9 0.740 > (0.5000
500 kps 2440 1050.1 0.724 > (0.5000
2430 1047.4 0.724 > (.5000
BT LE 2402 2054.8 1.166 > (0.5000
2 Mbps 2440 2056.9 1.176 > (0.5000
2430 2059.2 1.187 > (.5000
ANT 2402 886.3 0.506 > (0.5000
1 Mbps 2441 892.9 0.509 > (0.5000
2480 894.1 0.503 > (0.5000
Nordic Original 2402 1708.7 0.849 > (0.5000
2 Mbps 2441 1714.0 0.858 > (0.5000
2480 1720.8 0.828 > (.5000
IEEE802.15.4 2405 2262.7 1.574 > (0.5000
2440 2259.1 1.551 > (0.5000
2475 2253.7 1.584 > (0.5000
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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99%0ccupied Bandwidth
BT LE 500 kbps BT LE 2 Mbps
2402 MHz 2402 MHz
3 Agilent RL 3% Agilent RL
Ref 167 dBpY #Atten 16 dB RFS’F i@? dBpY #Atten 10 dB
#Peak #Pel
Ty 3 mE i il A
B/ /T Y\ dB/ .
e e AN Vi
T sttt e, ] N s e
g st g
LgAw LaAy
ML 52 ML 2
Center 2.402 008 GHz Span 18 MHz Center 2.482 BOG GHz Span 18 MHz
#Res BH 20 kHz #UBH 62 kHz Sweep 23.84 ms (1201 pts) #Res BH 39 kHz #UBH 128 kHz Sweep 6.32 ms (1261 ptsd
Occupied Bandwidth Occ BH % Pur 9900 1 Occupied Bandwidth Occ BN % Pur 9900 1
1.9439 MHz xdB 500 B 20548 MHz xdB 6.0 db
Transmit Freq Error -9.459 kHz Transmit Freq Error 14745 kHz
% dB Bandwidth 553.521 kHz % dB Bandwidth 1.918 MHz
2440 MHz 2440 MHz
4 Agilent RL 3 Agilent RL
RFe’f %(@7 dBu #fitten 18 dB RSF i@? dBpl #Atten 10 dB
#red #resl
i awy v Maican
B/ /T \ B/ 3
il 7 A Vil
W’W(J‘ \%\' V'Jrr \H""""\-
T it e A ] gl == R
LgAv LaRu
ML 52 ML 2
Center 2.440 88 GHz Span 18 MHz Center 2.440 809 GHz Span 18 MHz
#Res BH 26 kHz #/BH 62 kHz Sweep 23.84 ms (1281 pts) #Res BH 39 kHz #WBH 120 kHz Sweep 6.32 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥ Occupied Bandwidth Oce BH % PWr  59.00 7
1.9501 MHz % dB  -6.00 dB 20569 MH= ® dB  -6.00 dB
Transmit Freq Error  -6.130 kHz Transmit Freq Error 14612 kHz
% dB Banduidth 549.142 kHz _ ® dB Bandwidth 1.089 MHz -
2480 MHz 2480 MHz
3 Agilent RL # Agilent RL
Ref 107 dBpY #Atten 160 dB RFe’f i@? dBpY #Atten 10 dB
#Peak #Peal
IiU@g 9}) mu\,\e &%9 W =
dB/ /?' Y\ B/ - K\A
v i, v
o . 7 .
oo AWW MW' e e
LgAw [ LaAw
ML 52 ML 52
Center 2.480 000 GHz Span 18 MHz Center 2.430 000 GHz Span 18 MHz
#Res BH 20 kHz #BH 62 kHz Sweep £3.84 ms (1281 pts) #Res BH 39 kHz #UBH 128 kHz Sweep 6.32 ms (1201 pts)
Occupied Bandwidth Occ BH 7% Pur  99.00 ¥ Occupied Bandwidth Occ BH 7% Pur  99.00 7
10474 MH=z x dB  -6.06 dB 2.8592 MHz xdB -6.00 dB
Transmit Freq Error  -6.324 kHz Transmit Freq Error  13.258 kHz
% dB Bandwidth 539.594 kHz % dB Bandwidth 1.612 MHz

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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99% Occupied Bandwidth

ANT 1 Mbps Nordic Original 2 Mbps
2402 MHz 2402 MHz
Agilent RL 3 Agilent RL
Ref 187 dBply #Atten 10 dB Ref 107 dBpY #Atten 160 dB
#Peak , #Peak .
Log Log
) TS 1 e
B/ fj?’ ‘h\ dB/ - o’
PN e, Y v
e T P
LaAv - Laftv
ML §2) ML Sz
Center 2.482 GO0 GHz Span 10 MHz Center 2.402 008 GHz Span 10 MHz
#Res BH 20 kHz +YBH 56 kHz Sweep 24.08 ms (1261 pts) #Res BH 36 kHz #YBH 186 kHz Sweep 7.44 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  09.00 £ Occupied Bandwidth Occ BH % Pur  95.00 1
886.2511 kHz xdB -6.00 cE 1.7087 MHz x 4B .20 &b
Transmit Freq Error  -1.662 kHz Transmit Freq Error  -9.566 kHz
% ¢B Bandwidth 325068 kHz % «B Bandwidth 638.192 kHz
2441 MHz 2441 MHz
Agilent RL 3 Agilent RL
Ref 167 dBpY #Atten 10 dB Ref 1897 dBp¥ #Atten 10 dB
#Peak B #Peak .
Log Log =3 e
) I 10 A
B/ JJJ?’ “‘#\k o8/ l\" 5
/ ¥ J N
e L., T T,
e MM M“Mow. - I MW WWM
RN PRV AT YR
LaAy LgAv
ML 52 M1l 32
Center 2.441 809 GHz Span 18 MHz Center 2.441 BOB GHz Span 16 MHz
#Res BH 28 kHz #UBH 56 kHz Sweep 24.08 ms (1201 pts) #Res BH 36 kHz #YBH 100 kHz Sweep 7.44 ms (1281 pts)
Occupied Bandwidth Oce BH % Pur  99.00 7 Occupied Bandwidth Occ BH # Pur  99.00 %
892.9407 kHz XdB -6.00 o 1.7140 MHz X dB 6,00
Transmit Freq Error  —2.668 kHz Transmit Freq Error  -8.511 kHz
% B Bandwidth 325.199 kHz B ® dB Bandwidth 637.779 kHz _
2480 MHz 2480 MHz
# Agilent RL 4 Agilent RL
Ref 187 dBpY #Arten 18 dB Ref 107 dBpV #Atten 10 dB
#Peak R #Peak .
Log Log
18 _)AJ IL\LG 18 _)ﬁﬂ'w m«»:_
oB/ J/j?‘ “?\ dB/ ; s
2 i, s LN
WWM M‘-vw - MWW WWM
LgAv LgAw
M1 $2 M1 52
Center 2.480 BAG GHz Span 18 MHz Center 2.480 080 GHz Span 16 MHz
#Res BH 20 kHz #UBH 56 kHz Sweep 24.08 ms (1201 pts) #Res BH 36 kHz #YBH 166 kHz Sweep 7.44 ms (1201 prs)
Occupied Bandwidth Occ BH 7 Pur  99.00 £ Occupied Bandwidth Occ BH 7 Pur  99.00 %
894.1126 kHz XdB 6.0 cE 1.7208 MHz X dB 6,00 b
Transmit Freq Error  -2.665 kHz Transmit Freq Error  -3.839 kHz
% dB Banduidth 326.1089 kHz % dB Bandwidth 639.239 kHz

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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99% Occupied Bandwidth

2405 MHz
% Agilent RL
Ref 107 dBpV sfitten 10 JB
sPoak T
Log T - f B T e
1@ | ! ! < ! nl
d8/ | [ A [ |
A N |
z L

Lofv
Ml $2
Center 2.405 880 GHz Span 18 MHz
sRes BH 43 kHz *VUBH 130 kHz Sweep 5.2 ms (1201 pts)
Occupied Bandwidth Occ BH Z PHr 9900 1

2.2627 MHz * dB  -6.00 dB

Transmit Freq Error  -3.931 kHz

¥ dB Bandwidth 850.857 kHz
2440 MHz
i Agilent RL
Ref 107 dBpV oAtten 18 dB
*Peak
Log L ! ! T
10 ! . -7 .
d8/ | | | Pl | l“{
I e ¥
B M ! sk
Lgfv
Ml $2
Center 2.440 809 GHz Span 18 MHz
sRes BH 43 khz sVEH 138 kHz Sweep 5.2 ms (1201 pts)
Occupied Bandwidth Occ BM Z PAr  99.00
2.2591 MHz x dB  -6.00 48
Transmit Freq Error  -2.479 kHz
x dB Bandwidth 1.196 MHz
2475 MHz
% Agilent RL
Ref 187 dBpY #Atten 10 dB
#Peak
Log
18 il
dB/ .?‘ R\.
f N
A VN e,
Y v Y S
LgAv
ML 52
Center 2.475 B0 GHz Span 18 MHz
#Rkes BH 43 kHz #YBH 130 kHz Sween 5.2 ms (1201 pts)
Occupied Bandwidth Occ BW % Pur 9988 £
2.2537 WHz xd a0 o

Transmit Freq Error -9.472 kHz
% dB Bandwidth 852.769 khz

UL Japan, Inc.

Shonan EMC Lab.

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



Test report No.

: 12510206S-A-R3

Page 130 0f 97
Issued date : November 16, 2018
FCCID :RYYEYSKBN
6dB Bandwidth
BT LE 500 kbps BT LE 2 Mbps
2402 MHz 2402 MHz
3 Agilent RL 3 Agilent RL
RFe’f }(@7 dBul #fitten 18 dB RFe’f }(@7 dBul #fitten 18 dB
#Peg #Ped
T A
Log Log
18 9/ \Q 18 b
e / . ey E \\\
MJ MW » 7 AN
P e e AT ]
LgAv LgAv
M1 $2 M1 $2
Center 2.402 668 GHz Span 16 MHz Center 2.402 668 GHz Span 16 MHz
#Res BH 100 kHz #\BH 360 kHz Sveep 1.84 ms (1281 pts) #Res BH 100 kHz #\BH 360 kHz Sveep 1.84 ms (1281 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥ Occupied Bandwidth Occ BH % Pur  99.00 ¥
1.0692 MH= ® dB  -6.00 dB 20478 MH= ® dB  -6.00 dB
Transmit Freq Error  -7.697 kHz Transmit Freq Error 18876 kHz
% dB Banduidth 740.946 kHz % dB Banduidth 1.166 MHz
2440 MHz 2440 MHz
3 Agilent RL 3 Agilent RL
Ref 107 dBpV #Atten 10 dB Ref 107 dBpV #Atten 10 dB
#Peak #Peak
4 oo,
Log Log
16 ?[ \Q 16 b
B/ / \\F dB/ \\\
it
S 'y yal B EEN
TP e
| it rnc™™T T bt | ——
LgAv LgAv
M1 52 M1 52
Center 2.440 0680 GHz Span 16 MHz Center 2.440 0680 GHz Span 16 MHz
#Res BH 166 kHz #YBH 300 kHz Sweep 1.4 ms (1201 prs) #Res BH 166 kHz #YBH 300 kHz Sweep 1.4 ms (1201 prs)
Occupied Bandwidth Occ BH % Pur  99.00 % Occupied Bandwidth Occ BH % Pur  99.00 %
1.9788 MH= ® dB  -6.00 dB 2 @567 MH=z ® dB  -6.00 dB
Transmit Freq Error  -5.933 kHz Transmit Freq Error 11932 kHz
% dB Bandwidth 724.246 kHz % dB Bandwidth 1.176 MHz
2480 MHz 2480 MHz
Agilent RL 3 Agilent RL
Ref 167 dBpY #fitten 16 dB Ref 167 dBpY #fitten 16 dB
#Peak #Peak
s [
Log Log
18 ?f \? 18 24 \\'
B/ / \\m dB/ \\
/ - A I,
P %W% (T e P
LgAv LgAv
ML 52 ML 52
Center 2.480 008 GHz Span 16 MHz Center 2.480 008 GHz Span 16 MHz
#Res BH 100 kHz #UBH 306 kHz Sweep 1.84 ms (1281 pts) #Res BH 100 kHz #UBH 306 kHz Sweep 1.84 ms (1281 pts)
Occupied Bandwidth Occ BH % Pwr  95.00 ¥ Occupied Bandwidth Occ BH % Pwr  95.00 ¥
1.0721 MHz x dB  -6.66 dB 20663 MHz x dB  -6.66 dB
Transmit Freq Error -7.623 kHz Transmit Freq Error 4.913 kHz
% dB Banduidth 723.658 kHz % dB Banduidth 1.187 MHz

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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6dB Bandwidth

ANT 1 Mbps Nordic Original 2 Mbps
2402 MHz 2402 MHz
3% Agilent RL 4 Agilent RL
Ref 167 dBpY #Atten 10 dB RFe)f %(@7 dBp¥ #Atten 10 dB
#Peak #Peal
i Fhaad
Log Log
i 7T F AR
B/ Y o8/
/ Ny 7
/ LV
,—qv-’jw - \f\—w-\.w
i e [ ™ T
LgAu LgAv
ML 52 M1l 32
Center 2.402 809 GHz Span 18 MHz Center 2.402 BOB GHz Span 16 MHz
#Res BH 100 kHz #UBH 300 kHz Sweep 1.84 ms (1291 pts) #Res BH 100 kHz #YBH 300 kHz Sweep 1.04 ms (1281 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7 Occupied Bandwidth Occ BH # Pur  99.00 %
982.4920 kHz KB -6.00 6B 1.7567 MHz xdB 6.0 B
Transmit Freq Error  2.540 kHz Transmit Freq Error  5.351 kHz
% dB Banduidth 506.491 kHz % dB Banduidth 549.917 kHz
2441 MHz 2441 MHz
# Agilent RL 4 Agilent RL
Ref 187 dBpY #Arten 18 dB Ref 107 dBpV #Atten 10 dB
#Peak #Peak
Log o/’f_ Y Log L,
1 19 o
oB/ ) \\ dB/
p———— Tt P T e ]
LgAv LgAw
M1 $2 M1 52
Center 2.441 BAG GHz Span 18 MHz Center 2.441 088 GHz Span 16 MHz
#Res BH 100 kHz #UBH 300 kHz Sweep 1.84 ms (1201 pts) #Res BH 166 kHz #YBH 300 kHz Sweep 1.4 ms (1201 prs)
Occupied Bandwidth Occ BH 7 Pur  99.00 £ Occupied Bandwidth Occ BH 7 Pur  99.00 %
984.6323 kHz X dB 600 o5 1.7630 MHz xdB 600 B
Transmit Freq Error  -1.125 kHz Transmit Freq Error  3.916 kHz
% dB Bandwidth 568.584 kHz _ % dB Bandwidth 857.544 kHz
2480 MHz 2480 MHz
3% Agilent RL Agilent RL
Ref 187 dBpl #Atten 10 dB Ref 167 dBpY #Atten 16 dB
#Peak #Peak
e L
Log Log
i) PN 1 RN
B/ //’ dB/ - i 3 <
e L g™ S W
LaAy LgAv
ML §2) Ml 52
Center 2.480 000 GHz Span 19 MHz Center 2.480 008 GHz Span 18 MHz
#Res BH 106 kHz #WBH 308 kHz Sween 1.04 ms (1201 nts) #Res BH 160 kHz #U/BH 300 kHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Oce BH % Pwr  93.00 / Occupied Bandwidth Occ BH % Pur  99.08 ¥
990.0680 kHz X B -6.0 4B 1.7592 MHz x4 -6.20 &b
Transmit Freq Error  804.526 Hz Transmit Freq Error -3.094 kHz
% dB Banduidth 583.247 kHz % dB Bandwidth $26.849 kHz

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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6dB Bandwidth

IEEE802.15.4

% Agilent
Ref 107 dBpV

2405 MHz

RL

sftten 10 dB

wPeak
Log
19
dB/

LgAv

M1 $2

37 7
o + <

Center 2,405 880 GHz
sRes BH 100 kHz

Occupied Bandwidth
22776

Transmit Freq Error
| ® dB Bandwidth

Span 18 MHz
Sweep 1.04 ms (1201 pts)

Occ BH % Pur 99.00 %
MHz x dB -6.00 4B

*VBH 300 kHz

-2.595 kHz
1.574 MHz

2440 MHz

i Agilent

Ref 107 dBpV

RL

sAtten 10 dB

sPeak
Log
19
dB/

~

LgfAv

ML $2

3 -
b4l

Center 2.440 900 GHz
"Res BH 108 kHz
Occupied Bandwidth
2.2894

Transmit Freq Error
% dB Bandwidth

Span 18 MHz
Sweep 1.84 ms (1201 pts)

Occ BH Z Par 99,60 7
MHz x dB  -6.00 6B

oVBH 360 kHz

-6.547 kHz
1.551 MHz

2475 MHz

= Agilent

Ref 187 dBpY

RL

#Atten 10 dB

#Peak

Log
10

dB/

7 A

/ VT

=7 W

LgRv

Ml 52

Center 2.475 @08 GHz
#Res BH 108 kHz

Occupied Bandwidth

Transmit Freq Error

2.2851 MHz x dB

Span 18 MHz
Sweep 1.84 ms (12601 pts)

Occ BH % Puwr 99.00 ¥
-6.06 dB

#YBH 300 kHz

-8.092 kHz
% dB Bandwidth 1.584 MHz

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
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Maximum Peak Output Power

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Measurement Room
Date September 25, 2018
Temperature / Humidity 26 deg. C/50 % RH
Engineer Yosuke Ishikawa
Mode Tx(+8 dBm Setting)
BT LE | Mbps Conducted Power e.i.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin | Antenna Result Limit Margin
Loss | Loss Gain
[MHz] | [dBm] | [dB] | [dB] | [dBm]] [mW] | [dBm]| [mW] | [dB] | [dBi] | [dBm]] [mW] | [dBm]] [mW] | [dB]
2402 | -4.10 | 1.69 9.85 | 7.44 5.55 [30.00 | 1000 | 22.56 | -0.60 | 6.84 4.83 | 36.02 | 4000 | 29.18
2440 | -393 | 1.70 9.84 | 7.61 5.77 [30.00 | 1000 | 22.39 | -0.60 | 7.01 5.02 | 36.02 | 4000 | 29.01
2480 | -4.00 | 1.71 9.84 | 7.55 5.69 [ 30.00 | 1000 | 22.45 | -0.60 | 6.95 4.95 ]36.02 | 4000 | 29.07
BT LE 125 kbps Conducted Power e.i.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin [Antenna Result Limit Margin
Loss | Loss Gain
[MHz] | [dBm] [ [dB] [dB] | [dBm] | [mW] | [dBm] | [mW] | [dB] | [dBi] | [dBm] | [mW] | [dBm]] [mW] | [dB]
2402 [ -4.06 | 1.69 9.85 | 7.48 5.60 [ 30.00 | 1000 | 22.52 | -0.60 | 6.88 4.88 |36.02 | 4000 | 29.14
2440 -3.82 1.70 9.84 7.72 5.92 | 30.00 1000 | 22.28 -0.60 | 7.12 5.15 | 36.02 | 4000 | 28.90
2480 -3.99 1.71 9.84 7.56 5.70 ] 30.00 1000 | 22.44 | -0.60 | 6.96 4.97 | 36.02 | 4000 | 29.06
BT LE 500 kbps Conducted Power e.i.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin | Antenna Result Limit Margin
Loss Loss Gain
[MHz] | [dBm] | [dB] | [dB] |[TdBm]] [mW] | [dBm]] [mW] | [dB] | [dBi] [ T[dBm]] [mW] | [dBm]] [mW] | [dB]
2402 [ -4.04 | 1.69 9.85 | 7.50 5.62 [ 30.00 | 1000 | 22.50 | -0.60 | 6.90 4.90 | 36.02 | 4000 | 29.12
2440 [ -3.81 1.70 9.84 | 7.73 5.93 [30.00 | 1000 |22.27 | -0.60 | 7.13 5.16 | 36.02 | 4000 | 28.89
2480 | -3.99 | 1.71 9.84 | 7.56 5.70 | 30.00 | 1000 | 22.44 | -0.60 | 6.96 4.97 ]36.02 | 4000 | 29.06
BT LE 2 Mbps Conducted Power e.i.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin | Antenna Result Limit Margin
Loss | Loss Gain
[MHz] | [dBm] [ [dB] [dB] | [dBm] | [mW] | [dBm] | [mW] | [dB] | [dBi] | [dBm]| [mW] | [dBm]] [mW] | [dB]
2402 [ -4.09 | 1.69 9.85 | 7.45 5.56 [ 30.00 | 1000 | 22.55 | -0.60 | 6.85 4.84 |36.02 | 4000 | 29.17
2440 [ -3.91 1.70 9.84 | 7.63 5.79 [30.00 | 1000 | 22.37 | -0.60 | 7.03 5.05 | 36.02 | 4000 | 28.99
2480 | -4.04 | 1.71 9.84 | 7.51 5.64 | 30.00 | 1000 | 22.49 | -0.60 | 6.91 491 ] 36.02 | 4000 | 29.11

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
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Report No.

Test place

Date

Temperature / Humidity

Maximum Peak Output Power

12510206S-A-R3
Shonan EMC Lab. No.5 Shielded Room
October 1, 2018

September 26, 2018
25deg. C/49 % RH 25deg. C/59 % RH

October 12, 2018

25 deg. C /36 % RH

Engineer Yosuke Ishikawa Shiro Kobayashi Kazutaka Takeyama
Mode Tx(+8 dBm Setting)
ANT 1 Mbps 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 | -3.91 1.69 9.85 | 7.63 5.79 130.00 | 1000 | 22.37 | -0.60 | 7.03 5.05 [36.02 | 4000 | 28.99
2441 -3.72 1.70 9.84 | 7.82 6.05 [ 30.00 | 1000 | 22.18 | -0.60 | 7.22 5.27 [36.02 | 4000 | 28.80
2480 | -3.94 1.71 9.84 | 7.61 5.77 130.00 | 1000 | 22.39 | -0.60 [ 7.01 5.02 [ 36.02 | 4000 | 29.01
Nordic Original 2 Mbps Conducted Power e.i.r.p. for RSS-247
Freq. |[Reading| Cable | Atten. Result Limit Margin | Antenna| Result Limit Margin
Loss Loss Gain
[MHz] | [dBm] | [dB] [dB] | [dBm] | [mW] | [dBm]| [mW] | [dB] | [dBi] | [dBm]| [mW] | [dBm]] [mW] | [dB]
2402 [ -3.92 1.69 9.85 | 7.62 5.78 | 30.00 | 1000 | 22.38 | -0.60 | 7.02 5.04 [ 36.02 | 4000 | 29.00
2441 -3.75 1.70 9.84 | 7.79 6.01 [ 30.00 | 1000 |22.21 | -0.60 | 7.19 5.24 [36.02 | 4000 [ 28.83
2480 | -3.96 1.71 9.84 | 7.59 5.74 130.00 | 1000 | 22.41 | -0.60 | 6.99 5.00 [ 36.02 | 4000 | 29.03
IEEE802.15.4 Conducted Power e.i.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin [Antenna Result Limit Margin
Loss Loss Gain
[MHz] | [dBm] | [dB] [dB] | [dBm]| [mW] | [dBm]| [mW] | [dB] | [dBi] | [dBm]| [mW] | [dBm]] [mW] | [dB]
2405 -3.89 1.69 9.85 | 7.65 5.82 ] 30.00 | 1000 | 22.35 | -0.60 | 7.05 5.07 [36.02 | 4000 | 28.97
2440 | -3.75 1.70 9.84 | 7.79 6.01 [ 30.00 | 1000 |22.21 | -0.60 | 7.19 5.24 ]36.02 | 4000 | 28.83
2475 -3.95 1.71 9.84 | 7.60 5.75 130.00 | 1000 | 22.40 | -0.60 | 7.00 5.01 [ 36.02 | 4000 | 29.02

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

Facsimile

:+81 463 50 6401
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Maximum Peak Output Power

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Measurement Room
Date September 25, 2018
Temperature / Humidity 26 deg. C/50 % RH
Engineer Yosuke Ishikawa
Mode Tx(-40 dBm Setting)
BT LE 1 Mbps Conducted Power e.i.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin | Antenna| Result Limit Margin
Loss Loss Gain
[MHz] | [dBm] | [dB] [dB] | [dBm] | [mW] | [dBm]| [mW] | [dB] | [dBi] | [dBm]| [mW] | [dBm]| [mW] | [dB]
2402 |-40.17 | 1.69 0.00 | -38.48 10.00014 | 30.00 | 1000 | 68.48 -0.60 | -39.08 [ 0.00012 | 36.02 | 4000 | 75.10
2440 |-40.64 | 1.70 0.00 | -38.9410.00013 | 30.00 | 1000 | 68.94 | -0.60 | -39.54|0.00011 | 36.02 | 4000 | 75.56
2480 |-41.26 | 1.71 0.00 | -39.5510.00011 | 30.00 | 1000 [ 69.55 -0.60 | -40.15]0.00010 | 36.02 | 4000 | 76.17
BT LE 125 kbps Conducted Power e.i.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin [Antenna Result Limit Margin
Loss | Loss Gain
[MHZ] | [dBm] | [dB] | [dB] |[dBm]| [mW] | [dBm]] mW] | [dB] | [dBi] | [dBm]| [mW] | [dBm]] [mW] | [dB]
2402 [ -40.14] 1.69 0.00 [ -38.45]0.00014 | 30.00 | 1000 [ 68.45 | -0.60 [ -39.05]0.00012 | 36.02 | 4000 | 75.07
2440 [ -40.62 ] 1.70 0.00 [ -38.92]0.00013 | 30.00 | 1000 [ 68.92 | -0.60 [ -39.52]0.00011 | 36.02 | 4000 | 75.54
2480 | -41.23] 1.71 0.00 [ -39.520.00011 | 30.00 | 1000 | 69.52 | -0.60 [ -40.12]0.00010 | 36.02 | 4000 | 76.14
BT LE 500 kbps Conducted Power e.i.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin [Antenna Result Limit Margin
Loss | Loss Gain
[MHZ] | [dBm] | [dB] | [dB] [TdBm]| [mW] [ [dBm]| [mW] | [dB] | [dBi] [TdBm]] [mW] | [dBm]] [mW] | [dB]
2402 [ -40.11] 1.69 0.00 [ -38.42]0.00014 | 30.00 | 1000 [ 68.42 | -0.60 [ -39.02]0.00013 | 36.02 | 4000 | 75.04
2440 | -40.63 ] 1.70 0.00 | -38.93 [0.00013 | 30.00 | 1000 | 68.93 | -0.60 | -39.530.00011 | 36.02 | 4000 | 75.55
2480 | -41.25] 1.71 0.00 | -39.54]0.00011 | 30.00 | 1000 | 69.54 | -0.60 [ -40.14]0.00010 | 36.02 | 4000 | 76.16
BT LE 2 Mbps Conducted Power e.i.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin [Antenna Result Limit Margin
Loss | Loss Gain
[MHZ] | [dBm] | [dB] | [dB] |[dBm]| [mW] | [dBm]] [mW] | [dB] | [dBi] | [dBm]| [mW] | [dBm]] [mW] | [dB]
2402 [ -39.98 | 1.69 0.00 [ -38.290.00015 | 30.00 | 1000 [ 68.29 | -0.60 | -38.89 |0.00013 | 36.02 | 4000 | 74.91
2440 | -4047 | 1.70 0.00 | -38.77 [0.00013 | 30.00 | 1000 | 68.77 | -0.60 [ -39.37]0.00012 | 36.02 | 4000 | 75.39
2480 | -41.15] 1.71 0.00 | -39.44 {0.00011 | 30.00 | 1000 | 69.44 | -0.60 | -40.04 | 0.00010 | 36.02 | 4000 | 76.06

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

Facsimile
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Maximum Peak Output Power

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Measurement Room / No.5 Shielded Room
Date September 25, 2018 October 1, 2018 October 12, 2018
Temperature / Humidity 26 deg. C/ 50 % RH 25 deg. C/59 % RH 25deg. C/36 % RH
Engineer Yosuke Ishikawa Shiro Kobayashi Kazutaka Takeyama
Mode Tx(-40 dBm Setting)
ANT 1 Mbps Conducted Power e.i.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin | Antenna Result Limit Margin
Loss Loss Gain
[MHZ] | [dBm] | [dB] | [dB] |[[dBm]| [mW] | [dBm]| [mW] | [dB] | [dBi] [ [dBm]| [mW] | [dBm]] [mW] | [dB]
2402 | -40.58 [ 1.69 0.00 | -38.89 [0.00013 | 30.00 | 1000 | 68.89 | -0.60 | -39.49]0.00011 [ 36.02 | 4000 [ 75.51
2441 | -41.00| 1.70 0.00 | -39.30 {0.00012 | 30.00 | 1000 | 69.30 | -0.60 | -39.90 | 0.00010 | 36.02 | 4000 | 75.92
2480 | -41.78 | 1.71 0.00 | -40.07 |0.00010 | 30.00 | 1000 | 70.07 | -0.60 | -40.67 | 0.00009 | 36.02 | 4000 | 76.69
Nordic Original 2 Mbps Conducted Power e.i.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin [ Antenna Result Limit Margin
Loss Loss Gain
[MHZ] | [dBm] | [dB] | [dB] |[[dBm]| [mW] | [dBm]| [mW] | [dB] | [dBi] [ [dBm]| [mW] | [dBm]] [mW] | [dB]
2402 | -40.49 | 1.69 0.00 | -38.80 [0.00013 | 30.00 | 1000 | 68.80 | -0.60 | -39.40 | 0.00011 | 36.02 | 4000 | 75.42
2441 | -40.39 | 1.70 0.00 | -38.69 [0.00014 | 30.00 | 1000 | 68.69 | -0.60 | -39.29 ] 0.00012 [ 36.02 | 4000 [ 75.31
2480 | -41.70 | 1.71 0.00 | -39.99 [0.00010 | 30.00 | 1000 | 69.99 | -0.60 | -40.59 | 0.00009 | 36.02 | 4000 | 76.61
IEEE802.15.4 Conducted Power e.i.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin [Antenna Result Limit Margin
Loss Loss Gain
[MHZ] | [dBm] | [dB] | [dB] [ [dBm]| [mW] | [dBm]| [mW] | [dB] | [dBi] [ [dBm]| [mW] | [dBm]] [mW] | [dB]
2405 | -40.57 [ 1.69 0.00 | -38.88 [0.00013 | 30.00 | 1000 | 68.88 | -0.60 | -39.48 [ 0.00011 | 36.02 | 4000 | 75.50
2440 | -41.01 | 1.70 0.00 | -39.31 [0.00012 | 30.00 | 1000 | 69.31 | -0.60 | -39.91]0.00010 | 36.02 | 4000 | 75.93
2475 | -41.58 | 1.71 0.00 | -39.87 |0.00010 | 30.00 | 1000 | 69.87 | -0.60 | -40.47 | 0.00009 | 36.02 | 4000 | 76.49

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

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

Date

Temperature / Humidity

Average Output Power

(Reference data for RF Exposure)

12510206S-A-R3
Shonan EMC Lab. No.1 Measurement Room
September 25, 2018

26 deg. C/50 % RH

Engineer Yosuke Ishikawa
Mode Tx(+8 dBm Setting)
BT LE 1 Mbps
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 -4.94 1.69 9.85 6.60 4.57 0.67 7.27 5.33
2440 -4.90 1.70 9.84 6.64 4.61 0.67 7.31 5.38
2480 -4.73 1.71 9.84 6.82 4.81 0.67 7.49 5.61
BT LE 125 kbps
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 -4.28 1.69 9.85 7.26 5.32 0.11 7.37 5.46
2440 -4.09 1.70 9.84 7.45 5.56 0.11 7.56 5.70
2480 -4.22 1.71 9.84 7.33 5.41 0.11 7.44 5.55
BT LE 500 kbps
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 -4.72 1.69 9.85 6.82 4.81 0.39 7.21 5.26
2440 -4.38 1.70 9.84 7.16 5.20 0.39 7.55 5.69
2480 -4.57 1.71 9.84 6.98 4.99 0.39 7.37 5.46
BT LE 2 Mbps
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 -6.69 1.69 9.85 4.85 3.05 2.38 7.23 5.28
2440 -6.46 1.70 9.84 5.08 3.22 2.38 7.46 5.57
2480 -6.67 1.71 9.84 4.88 3.08 2.38 7.26 5.32

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
:+81 463 50 6401

Facsimile
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Report No.
Test place

Date

Temperature / Humidity

Average Output Power

(Reference data for RF Exposure)

12510206S-A-R3

Shonan EMC Lab. No.5 Shielded Room

September 26, 2018
25deg.C/49%RH 25deg.C/59%RH

October 1, 2018

Engineer Yosuke Ishikawa Shiro Kobayashi
Mode Tx(+8 dBm Setting)
ANT 1 Mbps
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 -4.22 1.69 9.85 7.32 5.40 0.23 7.55 5.69
2441 -4.12 1.70 9.84 7.42 5.52 0.23 7.65 5.82
2480 -4.34 1.71 9.84 7.21 5.26 0.23 7.44 5.55
Nordic Original 2 Mbps
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 -4.45 1.69 9.85 7.09 5.12 0.44 7.53 5.66
2441 -4.22 1.70 9.84 7.32 5.40 0.44 7.76 5.97
2480 -4.47 1.71 9.84 7.08 5.11 0.44 7.52 5.65
IEEE802.15.4
Freq. | Reading| Cable Atten. Result Duty Result
Loss Loss (Time average) factor [(Burst power average
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] [dB] [dBm] [mW]
2405 -4.20 1.69 9.85 7.34 5.42 0.06 7.40 5.50
2440 -4.10 1.70 9.84 7.44 5.55 0.06 7.50 5.62
2475 -4.18 1.71 9.84 7.37 5.46 0.06 7.43 5.53

Sample Calculation:

October 12,2018
25 deg. C/36 % RH
Kazutaka Takeyama

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

Temperature / Humidity

Average Output Power

(Reference data for RF Exposure)

12510206S-A-R3
Shonan EMC Lab. No.1 Measurement Room
September 25, 2018

26 deg. C/50 % RH

Engineer Yosuke Ishikawa
Mode Tx(-40 dBm Setting)
BT LE 1 Mbps
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 -41.15 1.69 0.00 -39.46 10.00011 | 0.67 -38.79 ]| 0.00013
2440 -41.62 1.70 0.00 -39.92 10.00010 | 0.67 -39.25 | 0.00012
2480 -42.28 1.71 0.00 -40.57 10.00009 | 0.67 -39.90 | 0.00010
BT LE 125 kbps
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 -40.50 1.69 0.00 -38.81 10.00013 [ 0.11 -38.70 | 0.00013
2440 -41.02 1.70 0.00 -39.32 10.00012 [ 0.11 -39.21 | 0.00012
2480 -41.63 1.71 0.00 -39.92 10.00010 [ 0.11 -39.81 | 0.00010
BT LE 500 kbps
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 -40.71 1.69 0.00 -39.02 10.00013 | 0.39 -38.63 | 0.00014
2440 -41.12 1.70 0.00 -39.42 10.00011 | 0.39 -39.03 | 0.00013
2480 -41.86 1.71 0.00 -40.15 10.00010 | 0.39 -39.76 | 0.00011
BT LE 2 Mbps
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 -42.79 1.69 0.00 -41.10 10.00008 | 2.38 -38.72 | 0.00013
2440 -43.36 1.70 0.00 -41.66 10.00007 | 2.38 -39.28 | 0.00012
2480 -43.90 1.71 0.00 -42.19 10.00006 | 2.38 -39.81 | 0.00010

Sample Calculation:

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

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

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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Average Output Power
(Reference data for RF Exposure)

October 12,2018
25 deg. C/36 % RH
Kazutaka Takeyama

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 No.5 Shielded Room
Date September 26, 2018 October 1, 2018
Temperature / Humidity 25 deg. C/49 % RH 25 deg. C/59 % RH
Engineer Yosuke Ishikawa Shiro Kobayashi
Mode Tx(-40 dBm Setting)
ANT 1 Mbps
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 -41.12 1.69 0.00 -39.43 10.00011 | 0.23 -39.20 | 0.00012
2441 -41.65 1.70 0.00 -39.95 10.00010 | 0.23 -39.72 | 0.00011
2480 -42.43 1.71 0.00 -40.72 10.00008 | 0.23 -40.49 | 0.00009
Nordic Original 2 Mbps
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 -41.39 1.69 0.00 -39.70 10.00011 | 0.44 -39.26 | 0.00012
2441 -41.85 1.70 0.00 -40.15 10.00010 | 0.44 -39.71 | 0.00011
2480 -42.58 1.71 0.00 -40.87 10.00008 | 0.44 -40.43 | 0.00009
IEEE802.15.4
Freq. | Reading| Cable Atten. Result Duty Result
Loss Loss (Time average) factor [(Burst power average
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] [dB] [dBm] [mW]
2405 -41.03 1.69 0.00 -39.34 10.00012 | 0.06 -39.28 | 0.00012
2440 -41.44 1.70 0.00 -39.74 10.00011 | 0.06 -39.68 | 0.00011
2475 -42.12 1.71 0.00 -40.41 10.00009 | 0.06 -40.35 | 0.00009

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
Facsimile :+81 463 50 6401
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Burst rate confirmation

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Measurement Room
Date September 25, 2018
Temperature / Humidity 26 deg. C/50 % RH
Engineer Yosuke Ishikawa
Mode Tx
BT LE 1 Mbps BT LE 125 Kkbps
Txon/(Txon + Tx off) = 0.857 Txon/(Txon+ Tx off) = 0.976
Txon/(Txon + Tx off) * 100 = 85.7 % | Txon/(Txon + Tx off) * 100 = 97.6 %
Duty factor = 10 * log (2.498 / 2.141) = 0.67 dB | Duty factor =10 *log (17.5/17.08) = 0.11 dB
Duty factor = 20 * log (2.498 / 2.141) = 1.34 dB| Duty factor =20 *log (17.5/17.08) = 0.21 dB
3 Agilent RL ¥ Agilent RL
a Mk 2,498 ms aMkr2 175 ms
Ref 8 dBm sfitten 16 dB 0.6 dB | Ref @ dBn #fitten 10 dB 111 dB
#Peak — #Peak [
Log Log
10 18
4B/ dB/
=3 7@,?
Lafw LgAv
51 s 51 2
Center 2,440 800 GHz Span @ Hz Center 2.440 808 GHz Span @ Hz
Res BH 1 MHz #UBH 3 MHz Sweep 3 ms (3001 pts) Res BH 1 MHz #UBH 3 MHz Sweep 20.27 ms (8901 pts)
Marker  Trace Type B fuie fAmplitude Marker  Trace Type H i Anplitude
1R 3y Time 382.6 ps -B3.69 dBu 1R 3y Time 9968.4 ps -65.87 dBm
1a 3 Time 2.141 me -1.54 dB 1a (3 Time 17.68 ns 1.72 dB
2R 3 Time 382.6 ps -63.69 dBm 2R (3 Time 996.4 p= -£5.87 dEm
28 3 Time 2.498 ws -8.86 dB 2a (&3] Tine 17.5 us 1.11 de
BT LE 500 kbps BT LE 2 Mbps
Txon/(Txon + Tx off) = 0.914 Txon/(Tx on+ Tx off) = 0.578
Txon/(Txon + Tx off) * 100 = 91.4 % | Txon/(Txon+ Tx off) * 100 = 57.8 %
Duty factor = 10 * log (5/4.57) = 0.39 dB | Duty factor = 10 * log (1.875/1.083) = 2.38 dB
Duty factor = 20 * log (5/4.57) = 0.78 dB | Duty factor = 20 * log (1.875/1.083) = 4,77 dB
% Agilent RL 4 Agilent RL
a Mkrz S ms & Mkrl  1.883 ms
Ref 6 dBn #htien 10 dB 149 dB | Ref ® dBn sfitten 18 dB -8.53 dB
#Peak [— #Peak —]
Loy Log
19 10
4B/ dB/
2R R.
LgAy LgAv
182 51 82
Center 2.448 088 GHz Span @ Hz | Center 2.440 080 Ghz Span 0 Hz
e5 BH 1 MHz WWEH 3 MHz Sweep 6.4 ms (8001 pts) | Res BH 8 MHz WYEH 50 MHz Sweep 2.2 ms (8081 prs)
Markar Trace Type W Axis Anplitude Marker Trace Type ¥ Axie Amplitude
1R @ Time 640.8 us -63.48 ¢Bm 1R &) Tine 220.3 ps -66.80 dBu
la @ Time 4.57 me -8.76 dB 1a 3 Time 1.883 ns -A.58 dB
2R @ Time 648.8 ps -63.48 dBu 2R [€)) Tine 220.3 pe -BE.A8 dBu
2a [€)] Time 5 ms -1.48 dB 2a <3 Tins 1.875 ne -8.48 dB

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

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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Burst rate confirmation

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 26, 2018 October 1, 2018
Temperature / Humidity 25 deg. C/49 % RH 25 deg. C/59 % RH
Engineer Yosuke Ishikawa Shiro Kobayashi
Mode Tx
ANT 1 Mbps Nordic Original 2 Mbps
Txon/(Txon+ Tx off) = 0.949 Txon/(Txon+ Tx off) = 0.904
Txon/(Txon+ Tx off) * 100 = 94.9 9% Txon/(Txon+ Tx off) * 100 = 90.4 %
Duty factor = 10 * log (2.248 / 2.134) = 0.23 dB Duty factor = 10 * log (1.189 /1.075) = 0.44 dB
Duty factor = 20 * log (2.248 / 2.134) = 0.45 dB Duty factor = 20 * log (1.189 /1.075) = 0.88 dB
o Agilent RL 35 Agilent RL
aMkr2 2248 ms & Mkr2 1189 ms
Ref @ dBm #Htten 10 dB -0.46 dB Ref @ dBm #Atten 10 dB -0.87 dB
wPeak I T T +Peak 5
Log Log
10 18
d8/ 4B/
[ 1 W 9
A S
Lofiv 1 T Lghu
1 s2 5182
Center 2,441 899 GHz Span @ Hz | Center 2.441 880 GHz Span @ Hz
Res BH 1 MHz *VBH 3 MHz Sweep 3 ms (8001 pts) es BH 8 MHz #l/BH 5@ MHz Sweep 1.5 ms (3081 pts)
Markar Trace Type X Axis Anplitude Marker Trace Type X Axie Anplitude
1R LE] Tina 382.2 p= -74.89 dém 1R 33 Time 158.4 ps -E6.25 dBm
1s (€3] Tina 2134 ne -8.59 48 1e 3 Time 1.875 ns 0.25 dB
2R (&) Tina 2.2 ps =74.89 dés 2R 3 Time 158.4 p= -EB.25 dBm
2a L&) Tina 2,248 ms -0.46 d8 28 3y Time 1.189 ns -A.87 db
IEEE802.15.4
Txon/(Tx on+ Tx off) = 0.987
Txon/(Tx on+ Tx off) * 100 = 98.7 %
Duty factor = 10 * log (8.582 / 8.47) = 0.06 dB
Duty factor = 20 * log (8.582 / 8.47) = 0.11 dB
3% Agilent RL
a Mkr2  8.582 ms
Er?iai dBm #fitten 10 dB 9.3 B
Log
18
dB/
2R i_
LgAv
5152
Center 2.440 G800 GHz Span @ Hz
o5 BH 8 MHz #YBH 56 MHz Sweep 10.13 ms (3001 pts)
Marker  Trace Type K Axis Anplitude
1R 3y Time 996.9 ps -63.98 dBm
1a 3y Time 8.47 me -0.91 dB
2R ()] Time 996.9 ps -63.98 dBm
28 3y Time 8.582 ms -0.66 dB

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

UL Japan, Inc.

Shonan EMC Lab.

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

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

Facsimile
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Radiated Spurious Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3 No.2 No.3 No.3
Date October 13, 2018 September 26, 2018 October 6, 2018 October 11, 2018
Temperature / Humidity 24 deg.C, 42 %RH 22 deg. C/65%RH 22 deg.C/52%RH 24 deg.C, 42 %RH

Engineer Shiro Kobayashi Kazutaka Takeyama Yosuke Ishikawa Yasumasa Owaki
(30 MHz- 1000 MHz) (1 GHz-28GHz) (2.8 GHz-13GHz) (13 GHz -26.5GHz)
Mode Tx BT LE 500 kbps 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] [cm] [deg]
Hori. 31.683 [QP 22.70 18.05 6.48 32.20 0.00 15.03 40.00 249 151 2
Hori. 187.626 |QP 22.90 16.25 7.83 32.09 0.00 14.89 43.50 28.6 122 1
Hori. 928.807 |QP 22.00 22.09 11.17 30.84 0.00 24.42 46.00 21.5 100 273
Hori. 2390.000 |PK 43.10 2791 13.89 36.58 2.46 50.78 73.90 23.1 148 1
Hori. 4804.000 |PK 49.68 31.43 6.51 4391 2.46 46.17 73.90 27.7 124 0
Hori. 7206.000 (PK 47.71 36.79 8.23 43.66 2.46 51.53 73.90 223 100 210
Hori. 9608.000 |PK 48.13 38.51 9.21 43.64 2.46 54.67 73.90 19.2 100 0
Hori. 19216.000 |PK 51.58 40.14 11.69 48.17 -9.54 45.70 73.90 28.2 141 0
Vert. 30.393 |[QP 23.00 18.55 6.45 32.20 0.00 15.80 40.00 242 100 300
Vert. 190.159 |QP 23.10 16.34 7.84 32.08 0.00 15.20 43.50 28.3 100 357
Vert. 953.951 |QP 21.30 22.15 11.25 30.62 0.00 24.08 46.00 219 100 122
Vert. 2390.000 [PK 43.30 2791 13.89 36.58 2.46 50.98 73.90 229 150 234
Vert. 4804.000 |PK 50.57 31.43 6.51 4391 2.46 47.06 73.90 26.8 100 28
Vert. 7206.000 |PK 47.83 36.79 8.23 43.66 2.46 51.65 73.90 222 100 0
Vert. 9608.000 (PK 49.19 38.51 9.21 43.64 2.46 55.73 73.90 18.1 100 0
Vert. 19216.000 |PK 47.99 40.14 11.69 48.17 -9.54 42.11 73.90 31.7 130 99
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m/ 3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Distance Result Limit Margin  |Remark
Factor Factor
[MH7] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2390.000 |AV 34.00 2791 13.89 36.58 0.78 2.46 42.46 53.90 11.4 |*1)
Hori. 4804.000 |AV 42.57 31.43 6.51 4391 0.78 2.46 39.84 53.90 14.1
Hori. 7206.000 [AV 40.43 36.79 8.23 43.66 0.78 2.46 45.03 53.90 8.9
Hori. 9608.000 [AV 40.57 38.51 9.21 43.64 0.78 2.46 47.89 53.90 6.0
Hori. 19216.000 |AV 43.78 40.14 11.69 48.17 0.78 -9.54 38.68 53.90 15.2
Vert. 2390.000 |AV 34.20 2791 13.89 36.58 0.78 2.46 42.66 53.90 11.2 [*1)
Vert. 4804.000 |AV 42.65 31.43 6.51 4391 0.78 2.46 39.92 53.90 14.0
Vert. 7206.000 [AV 39.71 36.79 8.23 43.66 0.78 2.46 4431 53.90 9.6
Vert. 9608.000 |AV 40.53 38.51 9.21 43.64 0.78 2.46 47.85 53.90 6.1
Vert. 19216.000 |AV 38.53 40.14 11.69 48.17 0.78 -9.54 33.43 53.90 20.5
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m/ 3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)
20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Distance Result Limit Margin  |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB] [ [dBuV/m] [dBuV/m] [dB]
Hori. 2402.000 [PK 96.70 27.90 13.90 36.57 2.46 104.39 - -
Hori. 2400.000 ([PK 45.00 2791 13.90 36.58 2.46 52.69 84.39 31.7
Vert. 2402.000 [PK 96.70 27.90 13.90 36.57 2.46 104.39 - -
Vert. 2400.000 [PK 44.44 27.91 13.90 36.58 2.46 52.13 84.39 32.3

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor

Distance factor : 1 GHz - 13 GHz : 20log (3.98 m/3.0 m) = 2.46 dB

13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB
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:+81 463 50 6401

Facsimile




Test report No.
Page

Issued date
FCCID

: 12510206S-A-R3

: 44 of 97

: November 16, 2018
:RYYEYSKBN

Radiated Spurious Emission

(Reference Plot for band-edge)

Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.2
Date September 26, 2018
Temperature / Humidity 22 deg. C/65% RH
Engineer Kazutaka Takeyama
(1 GHz - 2.8 GHz)
Mode Tx BT LE 500 kbps 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
3 Agilent R T 3 Agilent R T Vot .50 00
Ref 169.9 dBuy Aten 20 B Ref 169.9 dBuy Aten 20 B T dBpUZ
#EmiPk #Peak 1
Log ﬂ * Log ﬂ
10 10
a6/ { \ 4/ { \
i \ﬁ [
[
l iy f
T -
sLafv LgAv
8 Bt g i \
Pty ] et e «“W/ ‘M‘M‘“ o PLE, WWM !
£0f): g [
FTun FTun
Swp Swp
Center 2.390 B8 GHz Span 5@ MHz Center 2.390 8@ GHz Span 5@ MHz
#Res BH (CISPR) 1 MHz #YBH 3 MHz Sweep 1.64 ms (1201 pts) #Res BH 100 kHz #4BH 300 kHz Sreep 4.8 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T Vot 201 75 o
Ref 108.3 dBuy Atten 20 B Ref 105.3 dBuy Atten 20 B " s dBpUZ
#EmiPk #Peak
Log ﬂ * Log %
10 10
4B/ / \ a8/ I ‘
[
[ H
\ , H
dBuY ] l
#Lgfv { y Lgfv
vl §2 NPT ot Ui At g .u,.l\.r.-w/'“ﬁJ o S1 S2 \g{
U3 FC U3 FC
e T e e o e M‘"w/ . P b, e sl WM W
Flun Flun
Swp Swp
Center 2.390 00 GHz Span 50 MHz Center 2.390 00 GHz Span 50 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1261 pts) #Res BW 100 kHz #WBH 300 kHz Sweep 4.8 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

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

Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3 No.2 No.3 No.3
Date October 13, 2018 September 26, 2018 October 6, 2018 October 11, 2018
Temperature / Humidity 24 deg.C, 42 %RH 22 deg. C/65%RH 22 deg.C/52%RH 24 deg.C, 42 %RH
Engineer Shiro Kobayashi Kazutaka Takeyama Yosuke Ishikawa Yasumasa Owaki
(30 MHz - 1000 MHz) (1 GHz - 2.8 GHz) (2.8 GHz -13 GHz) (13 GHz -26.5GHz)
Mode Tx BT LE 500 kbps 2440 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] [cm] [deg]
Hori. 31.013 |QP 22.70 18.31 6.47 32.20 0.00 15.28 40.00 247 151 358
Hori. 185.499 |1QP 22.60 16.14 7.84 32.09 0.00 14.49 43.50 29.0 126 3
Hori. 919.753 |QP 21.90 22.03 11.14 30.92 0.00 24.15 46.00 21.8 100 277
Hori. 4880.000 |PK 49.58 31.37 6.56 43.90 2.46 46.07 73.90 27.8 151 305
Hori. 7320.000 |PK 47.49 37.00 8.31 43.66 2.46 51.60 73.90 223 157 196
Hori. 9760.000 |PK 47.85 38.92 9.21 43.56 2.46 54.88 73.90 19.0 100 0
Hori. 19520.000 |PK 52.55 40.09 11.88 47.70 -9.54 47.28 73.90 26.6 138 0
Vert. 33.531 |QP 23.00 17.31 6.52 32.20 0.00 14.63 40.00 253 100 300
Vert. 189.454 1QP 22.80 16.36 7.84 32.08 0.00 14.92 43.50 28.5 100 3
Vert. 890.210 |QP 21.80 22.16 11.04 31.15 0.00 23.85 46.00 22.1 100 122
Vert. 4880.000 |PK 49.06 31.37 6.56 43.90 2.46 45.55 73.90 28.3 100 40
Vert. 7320.000 |PK 48.56 37.00 8.31 43.66 2.46 52.67 73.90 21.2 100 209
Vert. 9760.000 |PK 47.49 38.92 9.21 43.56 2.46 54.52 73.90 19.3 100 0
Vert. 19520.000 |PK 49.60 40.09 11.88 47.70 -9.54 44.33 73.90 29.5 128 99

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/ 3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB

Average measurement value with duty factor

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Distance Result Limit Margin  |Remark
Factor Factor
[MHzZ] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 4880.000 |[AV 41.30 31.37 6.56 43.90 0.78 2.46 38.57 53.90 15.3
Hori. 7320.000 [AV 39.46 37.00 8.31 43.66 0.78 2.46 4435 53.90 9.6
Hori. 9760.000 [AV 39.34 38.92 9.21 43.56 0.78 2.46 47.15 53.90 6.8
Hori. 19520.000 |AV 44.04 40.09 11.88 47.70 0.78 -9.54 39.55 53.90 14.4
Vert. 4880.000 |AV 40.72 31.37 6.56 43.90 0.78 2.46 37.99 53.90 159
Vert. 7320.000 (AV 39.36 37.00 8.31 43.66 0.78 2.46 44.25 53.90 9.7
Vert. 9760.000 [AV 39.47 38.92 9.21 43.56 0.78 2.46 47.28 53.90 6.6
Vert. 19520.000 |AV 3991 40.09 11.88 47.70 0.78 -9.54 35.42 53.90 18.5

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

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. : 12510206S-A-R3

Page 146 of 97
Issued date : November 16, 2018
FCCID :RYYEYSKBN

Radiated Spurious Emission

Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3 No.2 No.3 No.3
Date October 13, 2018 September 26, 2018 October 6, 2018 October 11, 2018
Temperature / Humidity 24 deg.C, 42 %RH 22 deg. C/65%RH 22 deg.C/52%RH 24 deg.C, 42 %RH
Engineer Shiro Kobayashi Kazutaka Takeyama Yosuke Ishikawa Yasumasa Owaki
(30 MHz - 1000 MHz) (1 GHz - 2.8 GHz) (2.8 GHz -13 GHz) (13 GHz -26.5GHz)
Mode Tx BT LE 500 kbps 2480 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] [cm] [deg]
Hori. 30.207 |QP 22.70 18.62 6.45 32.20 0.00 15.57 40.00 244 151 357
Hori. 193.341 |QP 22.80 16.48 7.85 32.08 0.00 15.05 43.50 28.4 125 3
Hori. 901.951 |QP 22.00 22.11 11.08 31.08 0.00 24.11 46.00 21.8 100 273
Hori. 2483.500 |PK 51.00 27.67 13.96 36.52 2.46 58.57 73.90 15.3 150 175
Hori. 4960.000 |PK 49.23 31.54 6.61 43.89 2.46 45.95 73.90 279 100 300
Hori. 7440.000 |PK 48.56 37.10 8.38 43.65 2.46 52.85 73.90 21.0 149 195
Hori. 9920.000 |PK 47.33 38.97 9.22 43.48 2.46 54.50 73.90 19.4 100 0
Hori. 19840.000 |PK 50.76 39.94 12.02 47.72 -9.54 45.46 73.90 28.4 142 0
Vert. 31.866 |QP 23.00 17.97 6.48 32.20 0.00 15.25 40.00 247 100 300
Vert. 188.104 |QP 22.80 16.32 7.84 32.08 0.00 14.88 43.50 28.6 100 1
Vert. 886.196 |QP 22.00 2221 11.03 31.17 0.00 24.07 46.00 21.9 100 156
Vert. 2483.500 |PK 50.00 27.67 13.96 36.52 2.46 57.57 73.90 16.3 150 9
Vert. 4960.000 |PK 48.52 31.54 6.61 43.89 2.46 45.24 73.90 28.6 100 0
Vert. 7440.000 |PK 47.99 37.10 8.38 43.65 2.46 52.28 73.90 21.6 100 230
Vert. 9920.000 |PK 45.51 38.97 9.22 4348 2.46 52.68 73.90 21.2 100 0
Vert. 19840.000 |PK 47.94 39.94 12.02 47.72 -9.54 42.64 73.90 31.2 129 101

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB

Average measurement value with duty factor

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

Hori. 2483.500 AV 36.20 27.67 13.96 36.52 0.78 2.46 44.55 53.90 9.4 |*1)
Hori. 4960.000 |AV 40.76 31.54 6.61 43.89 0.78 2.46 38.26 53.90 15.6
Hori. 7440.000 (AV 40.05 37.10 8.38 43.65 0.78 2.46 45.12 53.90 8.8
Hori. 9920.000 (AV 38.85 38.97 9.22 43.48 0.78 2.46 46.80 53.90 7.1
Hori. 19840.000 (AV 41.43 39.94 12.02 47.72 0.78 -9.54 3691 53.90 17.0
Vert. 2483.500 |AV 37.00 27.67 13.96 36.52 0.78 2.46 45.35 53.90 8.6 [*1)
Vert. 4960.000 |AV 40.25 31.54 6.61 43.89 0.78 2.46 37.75 53.90 16.2
Vert. 7440.000 [AV 39.49 37.10 8.38 43.65 0.78 2.46 44.56 53.90 9.3
Vert. 9920.000 [AV 38.14 38.97 9.22 43.48 0.78 2.46 46.09 53.90 7.8
Vert. 19840.000 |AV 38.14 39.94 12.02 47.72 0.78 -9.54 33.62 53.90 20.3

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

UL Japan, Inc.

Shonan EMC Lab.
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12510206S-A-R3

Shonan EMC Lab.

No.2

September 26, 2018

22 deg. C/65%RH
Kazutaka Takeyama

(1 GHz-2.8 GHz)

Tx BT LE 500 kbps 2480 MHz

Horizontal

Restricted-band band-edge Plot
R T

% Agilent

Ref 189.8 dBpV Atten 20 dB
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Log 7 *

: il

|

Wl §2 . ] \

W3 FC MM/ . "

£
FTun
Swp

Center 2.483 50 GHz Span 56 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.84 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
% Agilent R T
Ref 188.3 dBpV Atten 20 dB
#EmiPk
Log Al *

&) N
\

\
|
Wl 52 ok, } \

W3 FC "J-“ \M I
" o

£00:
FTun
Swp

Center 2.483 50 GHz Span 56 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
Shonan EMC Lab.
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Radiated Spurious Emission
(Plot data, Worst case)
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3 No.2 No.3 No.3
Date October 13, 2018 September 26, 2018 October 6, 2018 October 11, 2018

Temperature / Humidity

24 deg.C, 42 %RH

22 deg. C/65%RH

22 deg.C/ 52%RH

24 deg.C, 42 %RH

Engineer Shiro Kobayashi Kazutaka Takeyama Yosuke Ishikawa Yasumasa Owaki
(30 MHz - 1000 MHz) (1 GHz - 2.8 GHz) (2.8 GHz -13 GHz) (13 GHz -26.5GHz)
Mode Tx BT LE 500 kbps 2440 MHz
80
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60 —— QP Limit
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g 40 1 ) ) O  Hori./QP
= A O Hori./PK
3 30 O Hori./AV
M g orl1.
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(o] X Vert./PK
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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
:+81 463 50 6401

Facsimile



Test report No. : 12510206S-A-R3

Page 149 of 97
Issued date : November 16, 2018
FCCID :RYYEYSKBN

Radiated Spurious Emission

Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3 No.3 No.1
Date October 10, 2018 October 6, 2018 October 11, 2018
Temperature / Humidity 25 deg. C/50 % RH 22 deg.C /52 %RH 23 deg.C /56 %RH
Engineer Yohsuke Matsuzawa Yosuke Isikawa Yasumasa Owaki
(30 MHz - 1000 MHz) (1 GHz - 13 GHz) (13 GHz -26.5GHz)
Mode Tx BT LE 2 Mbps 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] [cm] [deg]
Hori. 31.826 |QP 22.60 17.99 6.48 32.20 0.00 14.87 40.00 251 150 359
Hori. 188.177 |QP 22.70 16.32 7.84 32.08 0.00 14.78 43.50 28.7 123 2
Hori. 919.954 |QP 21.80 22.03 11.14 30.92 0.00 24.05 46.00 219 100 271
Hori. 2390.000 |PK 43.10 2791 13.89 36.58 2.46 50.78 73.90 231 145 3
Hori. 4804.000 |PK 49.11 3143 6.51 4391 2.46 45.60 73.90 28.3 100 317
Hori. 7206.000 |PK 48.16 36.79 8.23 43.66 2.46 51.98 73.90 219 100 0
Hori. 9608.000 |PK 49.15 38.51 9.21 43.64 2.46 55.69 73.90 18.2 100 0
Hori. 19216.000 |PK 51.29 40.14 11.69 48.17 -9.54 4541 73.90 28.4 140 0
Vert. 30.895 |QP 23.10 18.36 6.47 32.20 0.00 15.73 40.00 24.2 100 310
Vert. 191.786 |QP 23.00 16.31 7.84 32.08 0.00 15.07 43.50 28.4 100 3
Vert. 896.976 |QP 21.60 22.10 11.06 31.11 0.00 23.65 46.00 223 100 125
Vert. 2390.000 |PK 44.00 2791 13.89 36.58 2.46 51.68 73.90 222 223 119
Vert. 4804.000 [PK 50.46 31.43 6.51 4391 2.46 46.95 73.90 26.9 100 0
Vert. 7206.000 |PK 48.18 36.79 8.23 43.66 2.46 52.00 73.90 21.9 100 0
Vert. 9608.000 |PK 48.89 38.51 9.21 43.64 2.46 55.43 73.90 18.4 100 0
Vert. 19216.000 |PK 46.66 40.14 11.69 48.17 -9.54 40.78 73.90 33.1 128 99

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB

Average measurement value with duty factor

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

Hori. 2390.000 |AV 34.10 2791 13.89 36.58 4.77 2.46 46.55 53.90 7.4 |*1)
Hori. 4804.000 |AV 41.34 31.43 6.51 4391 4.77 2.46 42.60 53.90 11.3
Hori. 7206.000 (AV 40.21 36.79 8.23 43.66 4.77 2.46 48.80 53.90 5.1
Hori. 9608.000 [AV 40.96 38.51 9.21 43.64 4.77 2.46 52.27 53.90 16
Hori. 19216.000 |AV 40.65 40.14 11.69 48.17 4.77 -9.54 39.54 53.90 14.4
Vert. 2390.000 (AV 34.60 2791 13.89 36.58 4.77 2.46 47.05 53.90 6.9 |*1)
Vert. 4804.000 |[AV 41.01 31.43 6.51 4391 4.77 2.46 4227 53.90 11.6
Vert. 7206.000 [AV 40.04 36.79 8.23 43.66 4.77 2.46 48.63 53.90 53
Vert. 9608.000 [AV 40.94 38.51 9.21 43.64 4.77 2.46 52.25 53.90 1.7
Vert. 19216.000 [AV 36.20 40.14 11.69 48.17 4.77 -9.54 35.09 53.90 18.8

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Distance Result Limit Margin  |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB] | [dBuV/m] [dBuV/m] [dB]
Hori. 2402.000 |PK 96.60 27.90 13.90 36.57 2.46 104.29 - -
Hori. 2400.000 |PK 63.40 27.91 13.90 36.58 2.46 71.09 84.29 13.2
Vert. 2402.000 [PK 97.30 27.90 13.90 36.57 2.46 104.99 - -
Vert. 2400.000 |PK 64.00 27.91 13.90 36.58 2.46 71.69 84.99 13.3

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m /3.0 m) = 2.46 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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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3 No.3 No.1
Date October 10, 2018 October 6, 2018 October 11, 2018
Temperature / Humidity 25 deg. C/50 % RH 22 deg.C /52 %RH 23 deg.C/ 56 %RH
Engineer Yohsuke Matsuzawa Yosuke Isikawa Yasumasa Owaki
(30 MHz - 1000 MHz) (1 GHz - 13 GHz) (13 GHz -26.5GHz)
Mode Tx BT LE 2 Mbps 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T % Agilent R T
Mkrl 2.402 00 Gz
Ref 109.5 dBpy fAtten 20 dB Ref 103.5 dBul Atten 20 dE 104.71 dBpv
#EmiPl #Peak
Log [ * Log }j
16 10
B/ f % dB/ / \
[ ]
‘t [
| o L
i &
#LgAy LoAw
vl L o . mww MM 5152 ;j
Y3 FC R B Wi M M o Y3 FC M M
. ot A b s et b Trrrbobiius] e M.1AwmmlimeMMmeMW et
FTun Fun
Swp Swp
Center 2,399 88 GHz Span 58 MHz Center 2.398 8@ GHz Span 58 MHz
#Res BH (CISPR) 1 MHz #4BH 3 MHz Sweep 1.04 ms (1281 pts) #Res BH 100 kHz #VBW 360 kHz Sweep 4.8 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T % Agilent R T
Mkrl 2.482 68 GHz
Ref 105.5 dBpl fitten 20 dB Ref 108.3 dBpV itten 20 dB 103.53 dBpl
#EmiPk #Pealk
Log * Log
10 ol 10
B/ F \\ B/ /
\ [
[ 1
\ % |
}/ = | r\
#LgAy Lafiy
W S2l al od hd on %/ S b | 51 52 J \
U3 FC e et U3 FC
e [ - - epy, [l o’ B
FTun Flun
Swp Swp
Center 2.398 B8 GHz Span 50 MHz Center 2,399 88 GHz Span 58 MHz
#Res BH (CISPRY 1 MHz #WBH 3 MHz Sweep 1.04 ms (1201 pts) #Res BH 100 kHz #YBH 308 kHz Sweep 4.8 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

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

UL Japan, Inc.

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

Telephone
Facsimile

1 +81 463 50 6400
:+81 463 50 6401
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Radiated Spurious Emission

Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3 No.3 No.1
Date October 10, 2018 October 6, 2018 October 11, 2018
Temperature / Humidity 25 deg. C/50 % RH 22 deg.C /52 %RH 23 deg.C /56 %RH
Engineer Yohsuke Matsuzawa Yosuke Isikawa Yasumasa Owaki
(30 MHz - 1000 MHz) (1 GHz - 13 GHz) (13 GHz -26.5GHz)
Mode Tx BT LE 2 Mbps 2440 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] fem] [deg]
Hori. 30.535 |QP 23.00 18.50 6.46 32.20 0.00 15.76 40.00 242 150 359
Hori. 190.585 |QP 22.80 16.27 7.84 32.08 0.00 14.83 43.50 28.6 125 1
Hori. 918.148 |QP 22.00 22.02 11.13 30.93 0.00 2422 46.00 21.7 100 270
Hori. 4880.000 [PK 48.85 31.37 6.56 43.90 2.46 45.34 73.90 28.5 100 0
Hori. 7320.000 |PK 47.00 37.00 8.31 43.66 2.46 51.11 73.90 22.7 100 0
Hori. 9760.000 |PK 47.58 38.92 9.21 43.56 2.46 54.61 73.90 19.2 100 0
Hori. 19520.000 |PK 52.45 40.09 11.88 47.70 -9.54 47.18 73.90 26.7 139 0
Vert. 31.987 |QP 23.00 17.93 6.49 32.20 0.00 15.22 40.00 24.7 100 312
Vert. 187.134 |1QP 22.90 16.17 7.84 32.09 0.00 14.82 43.50 28.6 100 2
Vert. 912.442 |QP 21.70 22.04 11.11 30.98 0.00 23.87 46.00 22.1 100 155
Vert. 4880.000 [PK 48.51 31.37 6.56 43.90 2.46 45.00 73.90 28.9 100 0
Vert. 7320.000 |PK 46.80 37.00 8.31 43.66 2.46 50.91 73.90 22.9 100 0
Vert. 9760.000 |PK 47.60 38.92 9.21 43.56 2.46 54.63 73.90 19.2 100 0
Vert. 19520.000 |PK 48.40 40.09 11.88 47.70 -9.54 43.13 73.90 30.7 128 99

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB

Average measurement value with duty factor

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Distance Result Limit Margin  |Remark
Factor Factor
[MHZ] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 4880.000 |AV 40.40 31.37 6.56 43.90 4.77 2.46 41.66 53.90 12.3
Hori. 7320.000 [AV 38.88 37.00 8.31 43.66 4.77 2.46 47.76 53.90 6.2
Hori. 9760.000 [AV 39.46 38.92 9.21 43.56 4.77 2.46 51.26 53.90 2.7
Hori. 19520.000 (AV 40.29 40.09 11.88 47.70 4.77 -9.54 39.79 53.90 14.1
Vert. 4880.000 |AV 40.35 31.37 6.56 43.90 4.77 2.46 41.61 53.90 12.3
Vert. 7320.000 [AV 38.77 37.00 8.31 43.66 4.77 2.46 47.65 53.90 6.3
Vert. 9760.000 [AV 39.34 38.92 9.21 43.56 4.77 2.46 51.14 53.90 2.8
Vert. 19520.000 |AV 37.17 40.09 11.88 47.70 4.77 -9.54 36.67 53.90 17.2

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Radiated Spurious Emission

Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3 No.3 No.1
Date October 10, 2018 October 6, 2018 October 11, 2018
Temperature / Humidity 25 deg. C/50 % RH 22 deg.C /52 %RH 23 deg.C /56 %RH
Engineer Yohsuke Matsuzawa Yosuke Isikawa Yasumasa Owaki
(30 MHz - 1000 MHz) (1 GHz - 13 GHz) (13 GHz -26.5GHz)
Mode Tx BT LE 2 Mbps 2480 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] [cm] [deg]
Hori. 30.453 |QP 22.80 18.53 6.46 32.20 0.00 15.59 40.00 244 151 358
Hori. 192.649 |QP 23.00 16.43 7.85 32.08 0.00 15.20 43.50 28.3 123 359
Hori. 918.852 |QP 21.80 22.03 11.13 30.92 0.00 24.04 46.00 219 100 272
Hori. 2483.500 |PK 51.60 27.67 13.96 36.52 2.46 59.17 73.90 14.7 232 354
Hori. 4960.000 |PK 47.86 31.54 6.61 43.89 2.46 44.58 73.90 293 100 0
Hori. 7440.000 |PK 47.39 37.10 8.38 43.65 2.46 51.68 73.90 222 100 0
Hori. 9920.000 |PK 46.87 38.97 9.22 4348 2.46 54.04 73.90 19.8 100 0
Hori. 19840.000 |PK 50.32 39.94 12.02 47.72 -9.54 45.02 73.90 28.8 142 0
Vert. 31.871 |QP 23.20 17.97 6.48 32.20 0.00 15.45 40.00 24.5 100 308
Vert. 196.162 |QP 22.80 16.43 7.86 32.08 0.00 15.01 43.50 28.4 100 2
Vert. 911.797 |QP 21.70 22.05 11.11 30.99 0.00 23.87 46.00 22.1 100 130
Vert. 2483.500 |PK 51.30 27.67 13.96 36.52 2.46 58.87 73.90 15.0 100 111
Vert. 4960.000 [PK 48.58 31.54 6.61 43.89 2.46 45.30 73.90 28.6 100 0
Vert. 7440.000 |PK 47.23 37.10 8.38 43.65 2.46 51.52 73.90 223 100 0
Vert. 9920.000 |PK 46.39 38.97 9.22 4348 2.46 53.56 73.90 20.3 100 0
Vert. 19840.000 |PK 47.66 39.94 12.02 47.72 -9.54 42.36 73.90 31.5 128 100

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB

Average measurement value with duty factor

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

Hori. 2483.500 [AV 39.70 27.67 13.96 36.52 4.77 2.46 52.04 53.90 1.9 [*1)
Hori. 4960.000 |AV 40.18 31.54 6.61 43.89 4.77 2.46 41.67 53.90 12.2
Hori. 7440.000 (AV 39.55 37.10 8.38 43.65 4.77 2.46 48.61 53.90 53
Hori. 9920.000 [AV 38.60 38.97 9.22 43.48 4.77 2.46 50.54 53.90 34
Hori. 19840.000 |AV 39.16 39.94 12.02 47.72 4.77 -9.54 38.63 53.90 15.3
Vert. 2483.500 [AV 39.40 27.67 13.96 36.52 4.77 2.46 51.74 53.90 2.2 |*1)
Vert. 4960.000 |[AV 40.47 31.54 6.61 43.89 4.77 2.46 41.96 53.90 11.9
Vert. 7440.000 (AV 39.14 37.10 8.38 43.65 4.77 2.46 48.20 53.90 5.7
Vert. 9920.000 [AV 38.33 38.97 9.22 43.48 4.77 2.46 50.27 53.90 3.6
Vert. 19840.000 [AV 35.80 39.94 12.02 47.72 4.77 -9.54 35.27 53.90 18.6

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/ 3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3 No.3
Date October 10, 2018 October 6, 2018
Temperature / Humidity 25 deg. C/50 % RH 22 deg.C /52 %RH
Engineer Yohsuke Matsuzawa Yosuke Isikawa
(30 MHz - 1000 MHz) (1 GHz - 13 GHz)
Mode Tx BT LE 2 Mbps 2480 MHz
Horizontal
Restricted-band band-edge Plot
¥ Agilent R T

Ref 110.4 dBpy Atten 20 dB
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Center 2.483 56 GHz Span 59 MHz
#Res BW (CISPR) 1 MHz #UBH 3 MHz Sweep 1.84 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
¥ Agilent R T
Ref 166.4 dEpY Atten 20 dB
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Log *
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Swp
Center 2,483 50 GHz Span 58 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.084 ms (1261 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

No.1

October 11, 2018
23 deg.C /56 %RH
Yasumasa Owaki
(13 GHz -26.5GHz)

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission
(Plot data, Worst case)

Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3 No.3 No.1
Date October 10, 2018 October 6, 2018 October 11, 2018
Temperature / Humidity 25 deg. C/50 % RH 22 deg.C /52 %RH 23 deg.C/ 56 %RH
Engineer Yohsuke Matsuzawa Yosuke Isikawa Yasumasa Owaki
(30 MHz - 1000 MHz) (1 GHz - 13 GHz) (13 GHz -26.5GHz)
Mode Tx BT LE 2 Mbps 2440 MHz
80
70
60 ——— QP Limit
'g‘ > — PK Limit
$ 50 %63 imi
- | T @ g AV Limit
;E 20 [ & & O Hori./QP
:5 O Hori./PK
$ 30 O Hori./AV
m Q orl1.
20 X Vert./QP
X %Y X Vert./PK
10 X Vert./AV
0
10 100 1000 10000 100000
Frequency [MHZ]

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

UL Japan, Inc.

Shonan EMC Lab.
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Radiated Spurious Emission

Report No. 12510206S-A-R3

Test place Shonan EMC Lab.

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

Date October 13, 2018 October 7, 2018 October 8, 2018 October 9, 2018

Temperature / Humidity = 24 deg.C, 42 %RH 22 deg.C, 55 %RH 25 deg.C, 50 %RH 24 deg.C, 54 %RH

Engineer Shiro Kobayashi Makoto Hosaka Shiro Kobayashi Shiro Kobayashi

(30 MHz - 1000 MHz) (1 GHz - 2.8 GHz) (2.8 GHz -13 GHz) (13 GHz -26.5 GHz)
Mode Tx ANT 1 Mbps 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. 30.911 |QP 23.10 18.35 6.47 32.20 0.00 15.72 40.00 242 153 2
Hori. 194.418 |QP 22.80 16.44 7.85 32.08 0.00 15.01 43.50 28.4 124 359
Hori. 920.289 |QP 21.70 22.03 11.14 3091 0.00 23.96 46.00 22.0 100 359
Hori. 2338.063 |[PK 53.10 27.93 14.06 43.70 2.46 53.85 73.90 20.0 264 326
Hori. 2390.000 [PK. 51.75 27.86 14.11 43.71 2.46 52.47 73.90 214 331 345
Hori. 4804.000 [PK 50.48 31.43 6.49 4391 2.46 46.95 73.90 26.9 150 193
Hori. 7206.000 |PK 49.19 36.79 8.31 43.66 2.46 53.09 73.90 20.8 326 121
Hori. 9608.000 | PK 50.05 38.51 9.20 43.64 2.46 56.58 73.90 17.3 120 22
Hori. 19214.790 |PK 47.77 40.14 11.68 48.17 -9.54 41.88 73.90 32.0 141 33
Vert. 31.214 |QP 23.20 18.23 6.47 32.20 0.00 15.70 40.00 24.3 100 302
Vert. 196.830 |QP 22.80 16.49 7.87 32.08 0.00 15.08 43.50 284 100 354
Vert. 910.717 |QP 21.70 22.06 11.11 31.00 0.00 23.87 46.00 22.1 100 211
Vert. 2338.043 |PK 52.44 2793 14.06 43.70 2.46 53.19 73.90 20.7 140 62
Vert. 2390.000 |PK 49.77 27.86 14.11 43.71 2.46 50.49 73.90 234 151 292
Vert. 4804.000 (PK 50.71 31.43 6.49 4391 2.46 47.18 73.90 26.7 159 134
Vert. 7206.000 | PK 48.15 36.79 8.31 43.66 2.46 52.05 73.90 21.8 151 32
Vert. 9608.000 [PK. 49.54 38.51 9.20 43.64 2.46 56.07 73.90 17.8 315 260
Vert. 19214.970 |PK 43.68 40.14 11.68 48.17 -9.54 37.79 73.90 36.1 138 28

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

Average measurement value with duty factor

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

Hori. 2338.063 |AV 47.05 27.93 14.06 43.70 0.45 2.46 48.25 53.90 5.7
Hori. 2390.000 |AV 41.94 27.86 14.11 43.71 0.45 2.46 43.11 53.90 10.8 |*1)
Hori. 4804.000 [AV 42.54 3143 6.49 43.91 0.45 2.46 39.46 53.90 14.4
Hori. 7206.000 |AV 39.79 36.79 831 43.66 0.45 2.46 44.14 53.90 9.8
Hori. 9608.000 |AV 40.00 38.51 9.20 43.64 0.45 2.46 46.98 53.90 6.9
Hori. 19214.790 (AV 41.13 40.14 11.68 48.17 0.45 -9.54 35.69 53.90 18.2
Vert. 2338.043 |AV 45.09 27.93 14.06 43.70 0.45 2.46 46.29 53.90 7.6
Vert. 2390.000 |AV 40.84 27.86 14.11 43.71 0.45 2.46 42.01 53.90 11.9 |*D)
Vert. 4804.000 |AV 42.23 3143 6.49 4391 0.45 2.46 39.15 53.90 14.8
Vert. 7206.000 |AV 39.19 36.79 831 43.66 0.45 2.46 43.54 53.90 10.4
Vert. 9608.000|AV 40.59 38.51 9.20 43.64 0.45 2.46 47.57 53.90 6.3
Vert. 19214.970]AV 35.24 40.14 11.68 48.17 0.45 -9.54 29.80 53.90 24.1

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

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 105.75 27.86 14.12 43.71 2.46 106.48 - -

Hori. 2400.000 |PK 52.68 27.86 14.12 43.71 2.46 53.41 86.48 33.1

Vert. 2402.000 |PK 103.04 27.86 14.12 43.71 2.46 103.77 - -

Vert. 2400.000 |PK 51.02 27.86 14.12 43.71 2.46 51.75 83.77 32.0

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m /3.0 m) = 2.46 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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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date October 7, 2018
Temperature / Humidity 22 deg.C, 55 %RH
Engineer Makoto Hosaka
(1 GHz - 2.8 GHz)
Mode Tx ANT 1 Mbps 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
3 Agilent R T 3 Agilent R T Vot 201 3
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Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
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Log ﬂ * Log ﬁ
10 10
4B/ j \ a8/ f l
ﬂ \! I
x i
ol
\ By B
sLgAv J| ff LoAv
" s s N I N \ sl §2 \
U3 FC U3 FC
i e s s y [ty MWM Momadnyin
£0f: £0f:
F;u)n F;u)n
Swp Swp
Center 2.390 00 GHz Span 50 MHz Center 2.390 00 GHz Span 50 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1261 pts) #Res BW 100 kHz #WBH 300 kHz Sweep 4.8 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.
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Radiated Spurious Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber  No.3 No.3 No.3 No.3
Date October 13, 2018 October 7, 2018 October 8, 2018 October 9, 2018
Temperature / Humidity = 24 deg.C, 42 %RH 22 deg.C, 55 %RH 25 deg.C, 50 %RH 24 deg.C, 54 %RH
Engineer Shiro Kobayashi Makoto Hosaka Shiro Kobayashi Shiro Kobayashi
(30 MHz - 1000 MHz) (1 GHz-28GHz) (2.8 GHz-13GHz) (13 GHz-26.5 GHz)
Mode Tx ANT 1 Mbps 2441 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB] | [dBuV/m] [dBuV/m] [dB] [cm] [deg]
Hori. 30.433 |QP 22.80 18.54 6.46 32.20 0.00 15.60 40.00 244 150 359
Hori. 182.241 |QP 22.60 16.06 7.84 32.09 0.00 14.41 43.50 29.0 125 2
Hori. 940.268 |QP 22.00 22.18 11.21 30.73 0.00 24.66 46.00 213 100 7
Hori. 2377.048 |PK 51.59 27.85 14.10 43.71 2.46 52.29 73.90 21.6 152 2
Hori. 2505.010 |PK 52.15 27.61 14.20 43.72 2.46 52.70 73.90 21.2 221 182
Hori. 4882.000 |PK 4931 31.37 6.53 43.90 2.46 45.77 73.90 28.1 139 336
Hori. 7323.000 |PK 48.72 37.01 8.40 43.66 2.46 52.93 73.90 20.9 194 234
Hori. 9764.000 |PK 47.63 38.92 9.22 43.56 2.46 54.67 73.90 19.2 150 0
Hori. 19527.040 |PK 49.08 40.08 11.88 47.70 -9.54 43.80 73.90 30.1 141 15
Vert. 30.988 [QP 23.30 18.32 6.47 32.20 0.00 15.89 40.00 24.1 100 300
Vert. 193.416 |QP 22.70 16.48 7.85 32.08 0.00 14.95 43.50 28.5 100 353
Vert. 920.412 |QP 21.90 22.03 11.14 3091 0.00 24.16 46.00 21.8 100 210
Vert. 2377.041 |PK 50.83 27.85 14.10 43.71 2.46 51.53 73.90 223 152 82
Vert. 4882.000 |PK 48.56 31.37 6.53 43.90 2.46 45.02 73.90 28.8 161 316
Vert. 7323.000 |PK 47.59 37.01 8.40 43.66 2.46 51.80 73.90 22.1 136 229
Vert. 9764.000 |PK 47.73 38.92 9.22 43.56 2.46 54.77 73.90 19.1 150 0
Vert. 19526.720 |PK 47.94 40.08 11.88 47.70 -9.54 42.66 73.90 31.2 139 0
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Distance Result Limit Margin  |Remark
Factor Factor
[MHzZ] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2377.048 |AV 45.07 27.85 14.10 43.71 0.45 2.46 46.22 53.90 7.7
Hori. 2505.010 |AV 44.99 27.61 14.20 43.72 0.45 2.46 45.99 53.90 7.9
Hori. 4882.000 |AV 39.56 31.37 6.53 43.90 0.45 2.46 36.47 53.90 17.4
Hori. 7323.000 |AV 38.63 37.01 8.40 43.66 0.45 2.46 43.29 53.90 10.6
Hori. 9764.000 |AV 38.99 38.92 9.22 43.56 0.45 2.46 46.48 53.90 7.4
Hori. 19527.040 [AV 39.46 40.08 11.88 47.70 0.45 -9.54 34.63 53.90 19.3
Vert. 2377.041 |AV 43.68 27.85 14.10 43.71 0.45 2.46 44 .83 53.90 9.1
Vert. 4882.000 |AV 3943 31.37 6.53 43.90 0.45 2.46 36.34 53.90 17.6
Vert. 7323.000 |AV 38.41 37.01 8.40 43.66 0.45 2.46 43.07 53.90 10.8
Vert. 9764.000 |AV 38.74 38.92 9.22 43.56 0.45 2.46 46.23 53.90 7.7
Vert. 19526.720 |AV 38.75 40.08 11.88 47.70 0.45 -9.54 33.92 53.90 20.0

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor

Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/ 3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB

Duty factor refer to "Duty factor Calculation chart" sheet.

*1) Not out of band emission (Leakage Power)

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic No.3 No.3 No.3 No.3 No.3
Chamber
Date October 13,2018  October 7,2018  October 8, 2018 October 9, 2018 October 11,2018
Temperature / 24 deg.C, 22 deg.C, 25 deg.C, 24 deg.C, 24 deg.C,
Humidity 42 %RH 55 %RH 50 %RH 54 %RH 42 %RH
Engineer Shiro Kobayashi Makoto Hosaka  Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki
(30 MHz- 1000 (1 GHz - 2.8 (2.8 GHz -13 (13 GHz -18 (18 GHz -26.5
MHz) GHz) GHz) GHz) GHz)
Mode Tx ANT 1 Mbps 2480 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. 30.680 |QP 22.80 18.44 6.47 32.20 0.00 15.51 40.00 244 151 3
Hori. 194.825 |QP 22.60 16.40 7.85 32.08 0.00 14.77 43.50 28.7 122 358
Hori. 923.626 |QP 21.90 22.02 11.15 30.88 0.00 24.19 46.00 21.8 100 358
Hori. 2483.500 |PK 57.03 27.65 14.19 43.72 2.46 57.61 73.90 16.2 341 336
Hori. 4960.000 |PK 49.38 31.54 6.56 43.89 2.46 46.05 73.90 27.8 166 204
Hori. 7440.000 |PK 48.37 37.10 8.50 43.65 2.46 52.78 73.90 21.1 206 198
Hori. 9920.000 |PK 47.12 38.97 9.25 43.48 2.46 54.32 73.90 19.5 150 0
Hori. 19840.000 [PK 50.58 39.94 12.02 47.72 -9.54 4528 73.90 28.6 141 0
Vert. 30.928 |QP 23.10 1835 6.47 32.20 0.00 15.72 40.00 242 100 303
Vert. 196.337 |QP 23.00 16.45 7.86 32.08 0.00 15.23 43.50 282 100 255
Vert. 920.884 |QP 21.80 22.03 11.14 30.91 0.00 24.06 46.00 219 100 216
Vert. 2483.500 |PK 53.65 27.65 14.19 43.72 2.46 54.23 73.90 19.6 172 283
Vert. 4960.000 |PK 49.92 31.54 6.56 43.89 2.46 46.59 73.90 273 173 288
Vert. 7440.000 |PK 48.60 37.10 8.50 43.65 2.46 53.01 73.90 20.8 221 182
Vert. 9920.000 |PK. 47.37 38.97 9.25 43.48 2.46 54.57 73.90 19.3 150 0
Vert. 19840.000 [PK 46.02 39.94 12.02 47.72 -9.54 40.72 73.90 33.1 131 110
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Duty Distance Result Limit Margin |Remark
Factor Factor
[MHz] [dBuv] | [dB/m] [dB] [dB] [dB] [dB] | [dBuv/m] | [dBuv/m]| [dB]
Hori. 2483.500 |AV 46.09 27.65 14.19 43.72 0.45 2.46 47.12 53.90 6.8 [*1)
Hori. 4960.000 |AV 39.67 31.54 6.56 43.89 0.45 2.46 36.79 53.90 17.1
Hori. 7440.000 |AV 39.64 37.10 8.50 43.65 0.45 2.46 44.50 53.90 9.4
Hori. 9920.000 |AV 37.49 38.97 9.25 43.48 0.45 2.46 45.14 53.90 8.8
Hori. 19840.000 (AV 43.33 39.94 12.02 47.72 0.45 -9.54 3848 53.90 15.4
Vert. 2483.500 |AV 44.50 27.65 14.19 43.72 0.45 2.46 45.53 53.90 841*1)
Vert. 4960.000 |AV 39.75 31.54 6.56 43.89 0.45 2.46 36.87 53.90 17.0
Vert. 7440.000 |AV 38.11 37.10 8.50 43.65 0.45 2.46 42.97 53.90 10.9
Vert. 9920.000 |AV 3741 38.97 9.25 43.48 0.45 2.46 45.06 53.90 8.8
Vert. 19840.000 AV 36.86 39.94 12.02 47.72 0.45 -9.54 32.01 53.90 21.9

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor

Distance factor : 1 GHz - 13 GHz : 20log(3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.

*1) Not out of band emission (Leakage Power)

UL Japan, Inc.

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

12510206S-A-R3

Shonan EMC Lab.

No.3

October 7, 2018

22 deg.C, 55 %RH

Makoto Hosaka

(1 GHz - 2.8 GHz)

Tx ANT 1 Mbps 2480 MHz

Horizontal
Restricted-band band-edge Plot
- Agilent R T
Ref 109.7 dBpY Atten 20 dB
#EmiPk .
Lo
1@9 A
dB/ /

#lgfv

Wl §2 NN P / \

W3 FC

£
FTun
Swp

Center 2.483 50 GHz Span 56 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.84 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

Restricted-band band-edge Plot
% Agilent R T

Ref 188.5 dBpV Atten 20 dB
#EmiPk

Log x
19 A
dB/ /

#lLgfy

W3 FC

|, ; .,.w"’ T, A S ]
£00:
FTun
Swp
Center 2.483 50 GHz Span 56 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
Shonan EMC Lab.
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Radiated Spurious Emission
(Plot data, Worst case)
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3 No.3 No.3 No.3

Date

Temperature / Humidity

October 13,2018
24 deg.C, 42 %RH

October 8, 2018
25 deg.C, 50 %RH

October 7, 2018
22 deg.C, 55 %RH

October 9, 2018
24 deg.C, 54 %RH

Engineer Shiro Kobayashi Makoto Hosaka Shiro Kobayashi Shiro Kobayashi
(30 MHz - 1000 MHz) (1 GHz-2.8 GHz) (2.8 GHz-13GHz) (13 GHz-26.5 GHz)
Mode Tx ANT 1 Mbps 2441 MHz
80
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— )
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= | AV Limit
o [ R Ral @ .
S, 40 O  Hori./QP
= 20 O Hori./PK
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*These plots data contains sufficient number to show the trend of characteristic features for EUT.

UL Japan, Inc.

Shonan EMC Lab.
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Radiated Spurious Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic No.3 No.3 No.3 No.3 No.3
Chamber
Date October 13,2018  October 7,2018  October 8, 2018 October 9, 2018 October 11,2018
Temperature / 24 deg.C, 22 deg.C, 25 deg.C, 24 deg.C, 24 deg.C,
Humidity 42 %RH 55 %RH 50 %RH 54 %RH 42 %RH
Engineer Shiro Kobayashi Makoto Hosaka  Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki
(30 MHz - 1000 (1GHz-2.8 (2.8 GHz -13 (13 GHz -18 (18 GHz -26.5
MHz) GHz) GHz) GHz) GHz)
Mode Tx Nordic Original 2 Mbps 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] [cm] [deg]
Hori. 30.624 |QP 23.00 18.46 6.46 32.20 0.00 15.72 40.00 242 150 358
Hori. 188.621 |QP 23.00 16.34 7.84 32.08 0.00 15.10 43.50 284 121 357
Hori. 945.831 |QP 21.70 22.13 11.23 30.68 0.00 24.38 46.00 21.6 100 359
Hori. 2390.000 |PK 50.74 27.86 14.11 43.71 2.46 51.46 73.90 224 400 354
Hori. 4804.000 |PK 50.73 31.43 6.49 4391 2.46 47.20 73.90 26.7 202 161
Hori. 7206.000 [PK 48.65 36.79 8.31 43.66 2.46 52.55 73.90 213 322 155
Hori. 9608.000 [PK 49.02 38.51 9.20 43.64 2.46 55.55 73.90 18.3 143 34
Hori. 19216.000 |PK 49.49 40.14 11.69 48.17 -9.54 43.61 73.90 30.2 139 0
Vert. 31.475 |QP 22.90 18.13 6.48 32.20 0.00 15.31 40.00 24.6 100 310
Vert. 195.303 |QP 22.90 16.39 7.86 32.08 0.00 15.07 43.50 28.4 100 7
Vert. 921.851 |QP 21.80 22.02 11.14 30.90 0.00 24.06 46.00 219 100 200
Vert. 2390.000 (PK 50.69 27.86 14.11 43.71 2.46 51.41 73.90 224 152 346
Vert. 4804.000 |PK 50.40 31.43 6.49 4391 2.46 46.87 73.90 27.0 187 136
Vert. 7206.000 (PK 48.49 36.79 8.31 43.66 2.46 52.39 73.90 21.5 162 71
Vert. 9608.000 |PK 49.39 38.51 9.20 43.64 2.46 55.92 73.90 17.9 286 248
Vert. 19216.000 |[PK 45.88 40.14 11.69 48.17 -9.54 40.00 73.90 339 125 99
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant Fac. Loss Gain Duty Distance Result Limit Margin  |Remark
Factor Factor
[MHZ] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2390.000 (AV 41.88 27.86 14.11 43.71 0.88 2.46 43.48 53.90 10.4 [*1)
Hori. 4804.000 |AV 41.13 3143 6.49 4391 0.88 2.46 38.48 53.90 15.4
Hori. 7206.000 [AV 38.86 36.79 8.31 43.66 0.88 2.46 43.64 53.90 10.3
Hori. 9608.000 [AV 39.58 38.51 9.20 43.64 0.88 2.46 46.99 53.90 6.9
Hori. 19216.000 |AV 40.45 40.14 11.69 48.17 0.88 -9.54 3545 53.90 18.4
Vert. 2390.000 |AV 41.29 27.86 14.11 43.71 0.88 2.46 42.89 53.90 11.0 [*1)
Vert. 4804.000 |AV 41.12 31.43 6.49 4391 0.88 2.46 38.47 53.90 15.4
Vert. 7206.000 [AV 38.81 36.79 8.31 43.66 0.88 2.46 43.59 53.90 10.3
Vert. 9608.000 |AV 39.76 38.51 9.20 43.64 0.88 2.46 47.17 53.90 6.7
Vert. 19216.000 |AV 36.58 40.14 11.69 48.17 0.88 -9.54 31.58 53.90 22.3
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)
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 104.03 27.86 14.12 43.71 2.46 104.76 - -
Hori. 2400.000 [PK 63.96 27.86 14.12 43.71 2.46 64.69 84.76 20.1
Vert. 2402.000 [PK 102.35 27.86 14.12 43.71 2.46 103.08 - -
Vert. 2400.000 |PK 62.70 27.86 14.12 43.71 2.46 63.43 83.08 19.7

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m /3.0 m) = 2.46 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
:+81 463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date October 7, 2018
Temperature / Humidity 22 deg.C, 55 %RH
Engineer Makoto Hosaka
(1 GHz - 2.8 GHz)
Mode Tx Nordic Original 2 Mbps 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.401 67 Giz
Ref 189.4 dBuy Atten 20 B Ref 189.4 dBuy Atten 20 B 10436 dBpl
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Center 2.390 8@ GHz Span 50 MHz Center 2.390 8@ GHz Span 50 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1261 pts) #Res BW 100 kHz #WBH 300 kHz Sweep 4.8 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.401 67 Giz
Ref 189.3 dBuy Atten 20 B Ref 189.3 dBuy Atten 20 B 10434 dBpl
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Swp Swp
Center 2.390 8@ GHz Span 50 MHz Center 2.390 8@ GHz Span 50 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1261 pts) #Res BW 100 kHz #WBH 300 kHz Sweep 4.8 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

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

UL Japan, Inc.
Shonan EMC Lab.
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Radiated Spurious Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic No.3 No.3 No.3 No.3 No.3
Chamber
Date October 13,2018  October 7, 2018  October 8, 2018 October 9, 2018 October 11, 2018
Temperature / 24 deg.C, 22 deg.C, 25 deg.C, 24 deg.C, 24 deg.C,
Humidity 42 %RH 55 %RH 50 %RH 54 %RH 42 %RH
Engineer Shiro Kobayashi Makoto Hosaka  Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki
(30 MHz- 1000 (1 GHz-2.8 (2.8 GHz -13 (13 GHz -18 (18 GHz -26.5
MHz) GHz) GHz) GHz) GHz)
Mode Tx Nordic Original 2 Mbps 2441 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB] | [dBuV/m] [dBuV/m] [dB] [cm] [deg]
Hori. 31.447 |QP 23.00 18.14 6.48 32.20 0.00 15.42 40.00 24.5 150 5
Hori. 196.201 |QP 23.00 16.44 7.86 32.08 0.00 15.22 43.50 28.2 126 356
Hori. 954.152 |QP 22.00 22.15 11.25 30.62 0.00 24.78 46.00 21.2 100 355
Hori. 2377.131 |PK 51.96 27.85 14.10 43.71 2.46 52.66 73.90 21.2 153 2
Hori. 4882.000 |PK 49.92 31.37 6.53 43.90 2.46 46.38 73.90 27.5 133 309
Hori. 7323.000 [PK 48.05 37.01 8.40 43.66 2.46 52.26 73.90 21.6 221 201
Hori. 9764.000 [PK 47.80 38.92 9.22 43.56 2.46 54.84 73.90 19.0 150 0
Hori. 19528.000 [PK 50.86 40.08 11.88 47.70 -9.54 45.58 73.90 28.3 141 0
Vert. 32422 |QP 22.70 17.74 6.50 32.20 0.00 14.74 40.00 252 100 300
Vert. 196.981 |QP 23.00 16.51 7.87 32.08 0.00 15.30 43.50 28.2 100 3
Vert. 942.404 |QP 21.80 22.16 11.21 30.72 0.00 24 .45 46.00 21.5 100 290
Vert. 4882.000 |PK 49.34 31.37 6.53 43.90 2.46 45.80 73.90 28.1 159 326
Vert. 7323.000 [PK 48.07 37.01 8.40 43.66 2.46 52.28 73.90 21.6 114 218
Vert. 9764.000 [PK 47.90 38.92 9.22 43.56 2.46 54.94 73.90 18.9 150 0
Vert. 19528.000 |PK 46.62 40.08 11.88 47.70 -9.54 41.34 73.90 325 126 100
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Distance Result Limit Margin  |Remark
Factor Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2377131 |AV 44 .46 27.85 14.10 43.71 0.88 2.46 46.04 53.90 7.9
Hori. 4882.000 |AV 39.51 31.37 6.53 43.90 0.88 2.46 36.85 53.90 17.1
Hori. 7323.000 [AV 37.93 37.01 8.40 43.66 0.88 2.46 43.02 53.90 10.9
Hori. 9764.000 [AV 38.33 38.92 9.22 43.56 0.88 2.46 46.25 53.90 7.7
Hori. 19528.000 [AV 41.26 40.08 11.88 47.70 0.88 -9.54 36.86 53.90 17.0
Vert. 4882.000 |AV 39.40 31.37 6.53 43.90 0.88 2.46 36.74 53.90 17.2
Vert. 7323.000 [AV 38.06 37.01 8.40 43.66 0.88 2.46 43.15 53.90 10.8
Vert. 9764.000 [AV 38.54 38.92 9.22 43.56 0.88 2.46 46.46 53.90 7.4
Vert. 19528.000 |AV 37.25 40.08 11.88 47.70 0.88 -9.54 32.85 53.90 21.1

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m /3.0 m) = 2.46 dB

13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

UL Japan, Inc.

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

Facsimile

:+81 463 50 6401
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Radiated Spurious Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic No.3 No.3 No.3 No.3 No.3
Chamber
Date October 13,2018  October 7,2018  October 8, 2018 October 9, 2018 October 11,2018
Temperature / 24 deg.C, 22 deg.C, 25 deg.C, 24 deg.C, 24 deg.C,
Humidity 42 %RH 55 %RH 50 %RH 54 %RH 42 %RH
Engineer Shiro Kobayashi Makoto Hosaka  Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki
(30 MHz- 1000 (1 GHz-2.8 (2.8 GHz -13 (13 GHz -18 (18 GHz -26.5
MHz) GHz) GHz) GHz) GHz)
Mode Tx Nordic Original 2 Mbps 2480 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. 31.328 |QP 23.00 18.19 6.48 32.20 0.00 1547 40.00 24.5 151 357
Hori. 193.859 |QP 22.90 16.49 7.85 32.08 0.00 15.16 43.50 283 123 357
Hori. 942.794 |QP 21.70 22.15 11.22 30.71 0.00 24.36 46.00 21.6 100 356
Hori. 2483.500 |PK 59.21 27.65 14.19 43.72 2.46 59.79 73.90 141 353 338
Hori. 4960.000 [PK 49.45 31.54 6.56 43.89 2.46 46.12 73.90 27.7 207 209
Hori. 7440.000 |PK. 48.54 37.10 8.50 43.65 2.46 52.95 73.90 20.9 210 202
Hori. 9920.000 |PK. 47.29 38.97 9.25 43.48 2.46 54.49 73.90 19.4 150 0
Hori. 19840.000 (PK 49.76 39.94 12.02 47.72 -9.54 44.46 73.90 294 141 0
Vert. 30.627 |QP 23.10 18.46 6.47 32.20 0.00 15.83 40.00 24.1 100 303
Vert. 198.039 |QP 23.00 16.56 7.87 32.08 0.00 15.35 43.50 28.1 100 355
Vert. 926.354 |QP 21.60 22.04 11.16 30.86 0.00 23.94 46.00 22.0 100 210
Vert. 2483.500 |PK. 58.16 27.65 14.19 43.72 2.46 58.74 73.90 15.1 163 283
Vert. 4960.000 |PK 49.69 31.54 6.56 43.89 2.46 46.36 73.90 27.5 165 247
Vert. 7440.000 |PK. 48.13 37.10 8.50 43.65 2.46 52.54 73.90 213 236 184
Vert. 9920.000 |PK. 47.70 38.97 9.25 43.48 2.46 54.90 73.90 19.0 150 0
Vert. 19840.000 [PK 45.21 39.94 12.02 47.72 -9.54 39.91 73.90 33.9 129 110
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Duty Distance Result Limit Margin |Remark
Factor Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m]| [dB]
Hori. 2483.500 |AV 48.67 27.65 14.19 43.72 0.88 2.46 50.13 53.90 3.8 [*D)
Hori. 4960.000 |AV 39.83 31.54 6.56 43.89 0.88 2.46 37.38 53.90 16.5
Hori. 7440.000 |AV 38.70 37.10 8.50 43.65 0.88 2.46 43.99 53.90 9.9
Hori. 9920.000 |AV 37.58 38.97 9.25 43.48 0.88 2.46 45.66 53.90 8.2
Hori. 19840.000 (AV 40.49 39.94 12.02 47.72 0.88 -9.54 36.07 53.90 17.8
Vert. 2483.500 |AV 47.07 27.65 14.19 43.72 0.88 2.46 48.53 53.90 541*1)
Vert. 4960.000 |AV 39.80 31.54 6.56 43.89 0.88 2.46 3735 53.90 16.6
Vert. 7440.000 |AV 38.12 37.10 8.50 43.65 0.88 2.46 4341 53.90 10.5
Vert. 9920.000 |AV 37.78 38.97 9.25 43.48 0.88 2.46 45.86 53.90 8.0
Vert. 19840.000 [AV 36.15 39.94 12.02 47.72 0.88 -9.54 31.73 53.90 222

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

UL Japan, Inc.

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

Facsimile
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Semi Anechoic Chamber
Date

Temperature / Humidity
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Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12510206S-A-R3

Shonan EMC Lab.

No.3

October 7, 2018

22 deg.C, 55 %RH

Makoto Hosaka

(1 GHz - 2.8 GHz)

Tx Nordic Original 2 Mbps 2480 MHz

Horizontal
Restricted-band band-edge Plot
% Agilent R T
Ref 110.6 dBpV Atten 20 dB
#EmiPk
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\
\
[
Wl 52 /

U3 FC o

£0F:
FTun
Swp

Center 2.483 50 GHz Span 56 MHz
#Res BH (CISPR) 1 MHz #UBH 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 188 dBpY Atten 20 dB
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Center 2.483 50 GHz Span 56 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
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Radiated Spurious Emission
(Plot data, Worst case)

Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic No.3 No.3 No.3 No.3 No.3
Chamber
Date October 13, 2018 October 7,2018  October 8, 2018 October 9, 2018 October 11, 2018
Temperature / 24 deg.C, 22 deg.C, 25 deg.C, 24 deg.C, 24 deg.C,
Humidity 42 %RH 55 %RH 50 %RH 54 %RH 42 %RH
Engineer Shiro Kobayashi Makoto Hosaka  Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki
(30 MHz - 1000 (1 GHz-2.8 (2.8 GHz -13 (13 GHz -18 (18 GHz -26.5
MHz) GHz) GHz) GHz) GHz)
Mode Tx Nordic Original 2 Mbps 2441 MHz
80
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60 ——QP Limit
— by
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2 [ L& -
< 40 O Hori./QP
= @ P .
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0
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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
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Radiated Spurious Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic No.3 No.3 No.3 No.3 No.3
Chamber
Date October 14,2018  October 7, 2018  October 8, 2018 October 9, 2018 October 11, 2018
Temperature / 24 deg.C, 22 deg.C, 25 deg.C, 24 deg.C, 24 deg.C,
Humidity 42 %RH 55 %RH 50 %RH 54 %RH 42 %RH
Engineer Shiro Kobayashi Makoto Hosaka  Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki
(30MHz-1000 (1 GHz-2.8 (2.8 GHz -13 (13 GHz -18 (18 GHz -26.5
MHz) GHz) GHz) GHz) GHz)
Mode Tx IEEE802.15.4 2405 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. 30.641 |QP 22.81 18.46 6.47 32.20 0.00 15.54 40.00 24.4 119 13
Hori. 193.766 |QP 22.03 16.49 7.85 32.08 0.00 14.29 43.50 29.2 105 359
Hori. 921.405 |QP 21.20 22.02 11.14 30.90 0.00 23.46 46.00 22.5 100 359
Hori. 2390.000 |PK 51.23 27.86 14.11 43.71 2.46 51.95 73.90 219 400 343
Hori. 4810.000 |PK 49.71 31.44 6.49 4391 2.46 46.19 73.90 27.7 154 202
Hori. 7215.000 |PK 48.98 36.81 8.32 43.66 2.46 5291 73.90 209 303 199
Hori. 9620.000 |PK 48.21 38.55 9.19 43.63 2.46 54.78 73.90 19.1 112 47
Hori. 19240.000 |PK 49.62 40.17 11.71 48.13 -9.54 43.83 73.90 30.0 140 0
Vert. 32.559 |QP 22.76 17.69 6.50 32.20 0.00 14.75 40.00 252 100 353
Vert. 195.802 |QP 22.04 1641 7.86 32.08 0.00 14.23 43.50 29.2 100 351
Vert. 925.349 |QP 21.18 22.02 11.16 30.87 0.00 23.49 46.00 225 100 246
Vert. 2390.000 |PK 50.53 27.86 14.11 43.71 2.46 51.25 73.90 22.6 158 238
Vert. 4810.000 |PK 49.70 31.44 6.49 4391 2.46 46.18 73.90 27.7 178 134
Vert. 7215.000 |PK 48.52 36.81 8.32 43.66 2.46 52.45 73.90 214 141 49
Vert. 9620.000 |PK 49.04 38.55 9.19 43.63 2.46 55.61 73.90 18.2 222 255
Vert. 19240.000 |PK 45.30 40.17 11.71 48.13 -9.54 39.51 73.90 343 129 100
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Distance Result Limit Margin  |Remark
Factor Factor
[MHZ] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2390.000 |AV 41.99 27.86 14.11 43.71 0.00 2.46 42.71 53.90 11.2 |*1)
Hori. 4810.000 |AV 40.06 31.44 6.49 4391 0.00 2.46 36.54 53.90 17.4
Hori. 7215.000 |AV 38.84 36.81 8.32 43.66 0.00 2.46 42.77 53.90 11.1
Hori. 9620.000 |AV 38.98 38.55 9.19 43.63 0.00 2.46 45.55 53.90 8.4
Hori. 19240.000 [AV 42.51 40.17 11.71 48.13 0.00 -9.54 36.72 53.90 17.2
Vert. 2390.000 |AV 41.54 27.86 14.11 43.71 0.00 2.46 42.26 53.90 11.6 |*1)
Vert. 4810.000 |AV 40.43 31.44 6.49 4391 0.00 2.46 3691 53.90 17.0
Vert. 7215.000 |AV 39.30 36.81 8.32 43.66 0.00 2.46 43.23 53.90 10.7
Vert. 9620.000 |AV 40.23 38.55 9.19 43.63 0.00 2.46 46.80 53.90 7.1
Vert. 19240.000 |AV 37.31 40.17 11.71 48.13 0.00 -9.54 31.52 53.90 224
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)
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. 2405.000 [PK 102.50 27.85 14.12 43.71 2.46 103.22 - -
Hori. 2400.000 [PK 52.83 27.86 14.12 43.71 2.46 53.56 83.22 29.7
Vert. 2405.000 [PK 101.41 27.85 14.12 43.71 2.46 102.13 - -
Vert. 2400.000 |PK 50.78 27.86 14.12 43.71 2.46 51.51 82.13 30.6

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz: 20log (3.98 m/ 3.0 m) = 2.46 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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Radiated Spurious Emission

(Reference Plot for band-edge)

Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date October 7, 2018
Temperature / Humidity 22 deg.C, 55 %RH
Engineer Makoto Hosaka
(1 GHz - 2.8 GHz)
Mode Tx IEEE802.15.4 2405 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
3 Agilent R T 3 Agilent R T
Mirl 2.405 00 GHz
Ref 169.5 dBuy Aten 20 B Ref 169.5 dBuy Aten 20 B 10419 dBpl
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#YBH 3 MHz Sweep 1.64 ms (1201 pts)

#Res BW 100 kHz

#YBH 300 kHz Sreep 4.8 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Vertical
Restricted-band band-edge Plot
¥ Agilent R T
Ref 169.4 dBul Atten 20 dB
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#Res BH (CISPR) 1 MHz

Span 50 MHz
#UBH 3 MHz Sweep 1.04 ms (1261 pts)

Ref 189.4 dBpV

Authorized-band band-edge Plot
T

¥ Agilent R

Mkrl 2,405 66 GHz

Atten 20 dB 104.89 dBpY

Center 2.390 00 GHz
#Res BH 100 kHz

Span 50 MHz

#WBH 300 kHz Sweep 4.8 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

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

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Radiated Spurious Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic No.3 No.3 No.3 No.3 No.3
Chamber
Date October 14,2018  October 7, 2018  October 8, 2018 October 9, 2018 October 11, 2018
Temperature / 24 deg.C, 22 deg.C, 25 deg.C, 24 deg.C, 24 deg.C,
Humidity 42 %RH 55 %RH 50 %RH 54 %RH 42 %RH
Engineer Shiro Kobayashi Makoto Hosaka  Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki
(30 MHz- 1000 (1 GHz-2.8 (2.8 GHz -13 (13 GHz -18 (18 GHz -26.5
MHz) GHz) GHz) GHz) GHz)
Mode Tx IEEE802.15.4 2440 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. 31.808 |QP 22.69 18.00 6.48 32.20 0.00 14.97 40.00 25.0 109 8
Hori. 194.387 |QP 22.04 16.45 7.85 32.08 0.00 14.26 43.50 292 116 359
Hori. 892.039 |QP 20.42 22.12 11.05 31.14 0.00 2245 46.00 235 131 358
Hori. 4880.000 |PK 48.66 31.37 6.53 43.90 2.46 45.12 73.90 28.7 169 85
Hori. 7320.000 |PK 48.29 37.00 8.40 43.66 2.46 52.49 73.90 214 158 152
Hori. 9760.000 [PK 47.57 38.92 9.22 43.56 2.46 54.61 73.90 19.2 150 0
Hori. 19520.000 |PK 50.63 40.09 11.88 47.70 -9.54 45.36 73.90 28.5 141 0
Vert. 30.081 |QP 22.72 18.67 6.45 32.20 0.00 15.64 40.00 243 118 355
Vert. 196.442 |QP 22.03 16.46 7.87 32.08 0.00 14.28 43.50 29.2 100 359
Vert. 930.087 |QP 20.20 22.11 11.17 30.82 0.00 22.66 46.00 233 124 359
Vert. 4880.000 |PK 48.73 31.37 6.53 43.90 2.46 45.19 73.90 28.7 116 318
Vert. 7320.000 |PK 47.83 37.00 8.40 43.66 2.46 52.03 73.90 21.8 112 210
Vert. 9760.000 (PK 47.28 38.92 9.22 43.56 2.46 54.32 73.90 19.5 100 0
Vert. 19520.000 |PK 46.59 40.09 11.88 47.70 -9.54 41.32 73.90 32.5 124 99
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Distance Result Limit Margin  |Remark
Factor Factor
[MHZ] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 4880.000 |AV 38.77 31.37 6.53 43.90 0.00 2.46 35.23 53.90 18.7
Hori. 7320.000 [AV 37.88 37.00 8.40 43.66 0.00 2.46 42.08 53.90 11.8
Hori. 9760.000 | AV 38.60 38.92 9.22 43.56 0.00 2.46 45.64 53.90 8.3
Hori. 19520.000 [AV 42.98 40.09 11.88 47.70 0.00 -9.54 37.71 53.90 16.2
Vert. 4880.000 |AV 38.99 31.37 6.53 43.90 0.00 2.46 3545 53.90 18.4
Vert. 7320.000 |AV 37.78 37.00 8.40 43.66 0.00 2.46 41.98 53.90 11.9
Vert. 9760.000 |AV 38.54 38.92 9.22 43.56 0.00 2.46 45.58 53.90 8.3
Vert. 19520.000 |AV 38.09 40.09 11.88 47.70 0.00 -9.54 32.82 53.90 21.1

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m /3.0 m) = 2.46 dB

13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

UL Japan, Inc.

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

Report No. 12510206S-A-R3

Test place Shonan EMC Lab.

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

Date October 14, 2018 October 10, 2018 October 11, 2018

Temperature / Humidity 24 deg.C, 42 %RH 25 deg.C, 50 %RH 23 deg.C, 56 %RH

Engineer Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki

(30 MHz - 1000 MHz) (1 GHz -13 GHz) (13 GHz -26.5 GHz)
Mode Tx IEEE802.15.4 2475 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. 31.876 |QP 22.75 17.97 6.49 32.20 0.00 15.01 40.00 249 147 4
Hori. 189.480 |QP 22.03 16.36 7.84 32.08 0.00 14.15 43.50 29.3 101 360
Hori. 936.019 |QP 21.08 22.10 11.19 30.77 0.00 23.60 46.00 224 152 359
Hori. 2483.500 [PK. 54.58 27.65 14.22 43.72 2.46 55.19 73.90 18.7 236 201
Hori. 4950.000 [PK 48.81 31.46 6.56 43.89 2.46 45.40 73.90 28.5 100 0
Hori. 7425.000 |PK 47.59 37.06 8.50 43.65 2.46 51.96 73.90 21.9 119 198
Hori. 9900.000 |PK 46.15 38.96 9.24 43.49 2.46 53.32 73.90 20.5 100 0
Hori. 19800.000 [PK 49.39 39.92 12.00 47.72 -9.54 44.05 73.90 29.8 141 0
Vert. 30.719 |QP 22.78 18.43 6.47 32.20 0.00 15.48 40.00 24.5 108 352
Vert. 187.856 |QP 22.04 16.29 7.83 32.08 0.00 14.08 43.50 29.4 100 349
Vert. 934.313 |QP 21.02 22.08 11.19 30.79 0.00 23.50 46.00 22.5 145 352
Vert. 2483.500 |PK 54.03 27.65 14.22 43.72 2.46 54.64 73.90 19.2 100 142
Vert. 4950.000 [PK 48.60 31.46 6.56 43.89 2.46 45.19 73.90 28.7 100 0
Vert. 7425.000 [PK 47.04 37.06 8.50 43.65 2.46 51.41 73.90 224 100 210
Vert. 9900.000 |PK 47.37 38.96 9.24 43.49 2.46 54.54 73.90 19.3 100 0
Vert. 19800.000 |PK 45.28 39.92 12.00 47.72 -9.54 39.94 73.90 339 128 96

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

Average measurement value with duty factor

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

Hori. 2483.500 |AV 46.74 27.65 14.22 43.72 0.00 2.46 4735 53.90 6.6 |*1)
Hori. 4950.000 |AV 40.56 31.46 6.56 43.89 0.00 2.46 37.15 53.90 16.8
Hori. 7425.000 (AV 39.60 37.06 8.50 43.65 0.00 2.46 43.97 53.90 9.9
Hori. 9900.000 |AV 37.96 38.96 9.24 43.49 0.00 2.46 45.13 53.90 8.8
Hori. 19800.000 AV 41.73 39.92 12.00 47.72 0.00 -9.54 36.39 53.90 17.5
Vert. 2483.500 |AV 45.12 27.65 14.22 43.72 0.00 2.46 45.73 53.90 82 1*1)
Vert. 4950.000 (AV 40.44 31.46 6.56 43.89 0.00 2.46 37.03 53.90 16.9
Vert. 7425.000 |AV 38.97 37.06 8.50 43.65 0.00 2.46 43.34 53.90 10.6
Vert. 9900.000 |AV 38.60 38.96 9.24 43.49 0.00 2.46 45.77 53.90 8.1
Vert. 19800.000 [AV 36.45 39.92 12.00 47.72 0.00 -9.54 31.11 53.90 22.8

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

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)

12510206S-A-R3

Shonan EMC Lab.

No.3

October 10, 2018

25 deg.C, 50 %RH

Shiro Kobayashi

(1 GHz - 2.8 GHz)

Tx IEEE802.15.4 2475 MHz

Horizontal
Restricted-band band-edge Plot
# Agilent R T
Ref 189.7 dBpV Atten 20 dB
#EmiPk
Log *
18
dB/ \

\
/A
sLgAy /
W1 821, i / \..

3 FC o g

£
FTun
Swp

Center 2.483 50 GHz Span 56 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.84 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
% Agilent R T
Ref 188.3 dBpV Atten 20 dB
#EmiPk
Lo X
0 a
dB/ \

\
14
olgfiy /
W52, / \\

W3 FC S o

£00:
FTun
Swp

Center 2.483 50 GHz Span 56 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission
(Plot data, Worst case)
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic No.3 No.3 No.3 No.3 No.3
Chamber
Date October 14, 2018 October 7,2018  October 8, 2018 October 9, 2018 October 11, 2018
Temperature / 24 deg.C, 22 deg.C, 25 deg.C, 24 deg.C, 24 deg.C,
Humidity 42 %RH 55 %RH 50 %RH 54 %RH 42 %RH
Engineer Shiro Kobayashi Makoto Hosaka  Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki
(30 MHz - 1000 (1 GHz-2.8 (2.8 GHz -13 (13 GHz -18 (18 GHz -26.5
MHz) GHz) GHz) GHz) GHz)
Mode Tx IEEE802.15.4 2440 MHz
80
70
60 —— QP Limit
g R ——PK Limit
S 50
- | /0 O AV Limit
/M [l ® X .
S, 40 ) O Hori./QP
:S X O Hori./PK
w30
& O Hori./AV
20 3 X Vert/QP
© & X Vert./PK
10 X Vert/AV
0
10 100 1000 10000 100000
Frequency [MHz]

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

UL Japan, Inc.

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

Report No. 12510206S-A-R3

Test place Shonan EMC Lab. No.1 Measurement Room / No.5 Shielded Room

Date September 25, 2018

Temperature / Humidity 26 deg. C/50 % RH

Engineer Yosuke Ishikawa

Mode Tx BT LE 500 kbps 2402 MHz

9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL - Agilent RL
Mkrl 12.29 khz Mkrl 573 kHz
Ref 20 dBm #hitten 20 dB -89.75 dBm_ | Ref -18 dBm #hitten 20 dB 86,36 dBm
#Peak #Peak
Log Log
19 10
4B/ dB/
Lgf Lgfv
5152 152
v3 Fef W3 FC
AR AR
B 3 LCE O TR R SRS TSP AT AU SOV PR
FFT WAl Svp
Start 9.08 kHz Stop 156.60 kHz Start 150 kHz Stop 36.606 MHz
#Res B 208 Hz #UBH 626 Hz Swesp 2.279 5 (1201 pts)_ #Res BW 10 kHz #UBH 38 kHz Sweep 285.3 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]
12.29 -89.8 0.01 9.8 2.0 1 -77.9 300 6.0 -16.7 45.8 62.5
573.00 -80.9 0.02 9.8 2.0 1 -69.0 30 6.0 12.2 324 20.2

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.
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. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Measurement Room
Date September 25, 2018
Temperature / Humidity 26 deg. C/50 % RH
Engineer Yosuke Ishikawa
Mode Tx BT LE 500 kbps 2440 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL - Agilent RL
Mkrl 12.52 kHz Mkrl 175 kHz
Ref -28 dBri htten 20 dB -90.20 ¢Br_ | Ref -10 dBm #htten 20 dB ~79.79 B
#Peak #Peaak
Log Log
10 19
4B/ dB/
Lgfv LgAw
s1 82 51 52
y3 FC V3 FC
AA| 3 Ay
£(F1 06X Mt spnon, i Lo
oo M“M 'f Fr L R R PO FRRTR VP (PP VD) S CRTE Y
FFT N | w0
Start 9.08 kHz Stop 156.60 kHz Start 150 kHz Stop 36.606 MHz
#Res B 208 Hz #UBH 626 Hz Swesp 2.279 5 (1201 pts)_ #Res BW 10 kHz #UBH 38 kHz Sweep 285.3 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]
12.52 -90.2 0.01 9.8 2.0 1 -78.4 300 6.0 -17.1 45.6 62.7
175.00 -79.8 0.01 9.8 2.0 1 -68.0 300 6.0 -6.7 22.7 29.4

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.
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.

: 12510206S-A-R3

Page 1 750f 97
Issued date : November 16, 2018
FCCID :RYYEYSKBN
Conducted Spurious Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Measurement Room
Date September 25, 2018
Temperature / Humidity 26 deg. C/50 % RH
Engineer Yosuke Ishikawa
Mode Tx BT LE 500 kbps 2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
% Agilent RL - Agilent RL
Mkrl 12.76 kHz Mkrl 156 kHz
Ref 20 dBm shtten 20 dB -90.44 dBri | Ref —10 dBm +Atten 20 dB 5058 dBm
#Peak #Peak
Log Log
10 19
dB/ dB/
LgAw
51 52
3 FC
AF;
R L Lt s AT PR SIS PR P
Svp
Start 9.08 kHz Stop 156.60 kHz Start 150 kHz Stop 36.606 MHz
#Res B 208 Hz #UBH 626 Hz Swesp 2.279 5 (1201 pts)_ #Res BW 10 kHz #UBH 38 kHz Sweep 285.3 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]
12.76 -90.4 0.01 9.8 2.0 1 -78.6 300 6.0 -17.4 45.4 62.8
150.00 -80.6 0.01 9.8 2.0 1 -68.8 300 6.0 -1.5 24.0 31.5

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.
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. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Measurement Room / No.5 Shielded Room
Date September 25, 2018
Temperature / Humidity 26 deg. C/50 % RH
Engineer Yosuke Ishikawa
Mode Tx BT LE 2 Mbps 2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
- Agilent RL ¥ Agilent RL
Mkrl 9.59 kHz Mkl 424 kHz
Ref —28 dBm #Atten 20 dB ~84.47 dBm | Ref 10 dBm #Atten 20 dB -80.19 dBm
#Peak #Peak
Log Loy
10 18
dB/ dB/
LaRw LgAw
51 52l 5152
V3 FCp V3 FC
FA AR
2P £(fx oot oo
f<(5)@k w F;u)n [t . A N A o, A A
FFT WWWM PYRISRT Sup
Start 9.00 kHz Stop 15680 kHz Start 158 kHz Stop 36.698 MHz
4Res BH 280 Hz #YBH 628 Hz Sweep 2.279 5 (1201 pts) #Res B 18 kHz #WBH 38 kHz Sweep 285.3 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]
9.59 -84.5 0.01 9.8 2.0 1l -127 300 6.0 -11.4 47.9 59.3
424.00 -80.2 0.02 9.8 2.0 1 -68.4 300 6.0 7.1 15.0 22.1

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.
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. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Measurement Room
Date September 25, 2018
Temperature / Humidity 26 deg. C/50 % RH
Engineer Yosuke Ishikawa
Mode Tx BT LE 2 Mbps 2440 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL - Agilent RL
Mkrl 10.84 kHz Mkrl 156 kHz
Ref -2 dBm sAtten 20 dB -85.28 dBn_ | Ref —18 dBm +Atten 20 dB ~58.27 dBm
#Peak #Peaak
Log Log
10 19
dB/ dB/
LgAv Lgfw
5152 sl %2
Y3 FCl3 Y3 FC
AR A
fé;iak ﬂfu)n LT PO b b TTR " "
Start 9.08 kHz Stop 156.60 kHz Start 150 kHz Stop 36.606 MHz
#Res B 208 Hz #UBH 626 Hz Swesp 2.279 5 (1201 pts)_ #Res BW 10 kHz #UBH 38 kHz Sweep 285.3 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]
10.64 -85.3 0.01 9.8 2.0 1 -73.5 300 6.0 -12.2 47.0 59.2
150.00 -80.3 0.01 9.8 2.0 1 -68.5 300 6.0 -1.2 24.0 31.2

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.

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

Telephone
Facsimile

1 +81 463 50 6400
:+81 463 50 6401
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Conducted Spurious Emission

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Measurement Room
Date September 25, 2018
Temperature / Humidity 26 deg. C/50 % RH
Engineer Yosuke Ishikawa
Mode Tx BT LE 2 Mbps 2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL - Agilent RL
Mkrl 18.64 kHz Mkrl 156 kHz
Ref 20 dBm shtten 20 dB ~86.46 dBri | Ref —10 dBm +Atten 20 dB ~74.54 dBm
#Peak #Peak
Log Log
10 19
dB/ dB/
Lgfv LgAw
s1 82 51 52
3 FCfz u3 FC
AR ARy
s(f) £(f) M‘ Wi kA, AL ) My M TTRCVI N al Al
50k N FTun R e L Ty Pt ST S et
Start 9.08 kHz Stop 156.60 kHz Start 150 kHz Stop 36.606 MHz
#Res B 208 Hz #UBH 626 Hz Swesp 2.279 5 (1201 pts)_ #Res BW 10 kHz #UBH 38 kHz Sweep 285.3 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]
10.64 -86.5 0.01 9.8 2.0 1 -74.6 300 6.0 -13.4 47.0 60.4
150.00 -79.5 0.01 9.8 2.0 1 -67.7 300 6.0 -6.5 24.0 30.5

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.
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. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 26, 2018
Temperature / Humidity 25 deg. C/49 % RH
Engineer Yosuke Ishikawa
Mode Tx ANT 1 Mbps 2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL - Agilent RL
Mkrl 12,454 khz Mkrl 225 kHz
Ref -20 dBm sAtten 20 dB -56.94 dBm | Ref -18 dBm #Atten 28 dB —79.88 dBm
#Peak #Peak
Log Log
10 19
dB/ dB/
LgAv LgAw
51 82 51 52
3 Fof 2 V3 FL
AR A
£(f): £0) Wbt 41
F¢50K MMWHMWM FTun LT TITAOY WYENPR NPT PRI IR STV MO P
f i HifbessaspidliAle | so
Start 9.000 kHz Stop 150.800 kHz Start 150 kHz Stop 30.008 MHz
#Res BH 200 Hz #YBH 620 Hz Sweep 2.279 s (2001 pts) #Res BH 10 kHz #UBK 30 kHz Sweep 285.3 ms (2001 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]
12.45 -86.9 0.01 9.8 2.0 1 -75.1 300 6.0 -13.9 45.6 59.5
225.00 -79.1 0.02 9.8 2.0 1 -67.3 300 6.0 -6.0 20.5 26.5

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.

Shonan EMC Lab.

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

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 26, 2018
Temperature / Humidity 25 deg. C/49 % RH
Engineer Yosuke Ishikawa
Mode Tx ANT 1 Mbps 2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL - Agilent RL
Mkl 13.794 khz Mkrl 156 kHz
Ref -20 dBm sfitten 20 dB -87.34 dBm | Ref -12 dBm #Atten 28 dB 78,76 dBm
#Peak #Peak
Log Log
10 19
dB/ dB/
LgAv LgAw
51 52
V3 FL
AFg
£
ol e A NS Ny o
I Swp
Start 9.000 kHz Stop 150.800 kHz Start 150 kHz Stop 30.008 MHz
#Res BH 200 Hz #YBH 620 Hz Sweep 2.279 s (2001 pts)_ #Res BH 10 kHz #UBK 30 kHz Sweep 285.3 ms (2001 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]
13.79 -87.3 0.01 9.8 2.0 1 -75.5 300 6.0 -14.3 44.8 59.1
150.00 -78.8 0.01 9.8 2.0 1 -66.9 300 6.0 -5.7 24.0 29.7

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.
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. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 26, 2018
Temperature / Humidity 25 deg. C/49 % RH
Engineer Yosuke Ishikawa
Mode Tx ANT 1 Mbps 2480MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL - Agilent RL
Mkrl 13371 kHz Mkrl 329 kHz
Ref -20 dBm sfitten 20 dB -57.63 dBm | Ref -18 dBm #Atten 28 dB ~74.37 dBm
#Peak #Peak
Log Log
19 19
dB/ dB/
LgAv LgAw
51 82 51 52
Y3 FC[ 4 3 FC
AR AR
£06): £ e
£<50k MWMWMMW s W Wby L;L il TN PR (T OO Y " -n"“; " m
FFT e o 'iWHWW N'W%Wh 'ﬁ' Wﬂ“‘w Sp
Start 9.000 kHz Stop 150.800 kHz Start 150 kHz Stop 30.008 MHz
#Res BH 200 Hz #YBH 620 Hz Sweep 2.279 s (2001 pts)_ #Res BH 10 kHz #UBK 30 kHz Sweep 285.3 ms (2001 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]
13.37 -87.7 0.01 9.8 2.0 1 -75.9 300 6.0 -14.6 45.0 59.6
329.00 -79.9 0.02 9.8 2.0 1 -68.0 300 6.0 -6.8 17.2 24.0

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

EIRP[dBm] = Reading [dBm] + Cable loss [dB]
N: Number of output

+ Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)

*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.
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. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 26, 2018
Temperature / Humidity 25 deg. C/49 % RH
Engineer Yosuke Ishikawa
Mode Tx Nordic Original 2 Mbps 2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL - Agilent RL
Mkl 11.750 khz Mkrl 299 kHz
Ref -20 dBm sfitten 20 dB -83.25 dBm | Ref -18 dBm #Atten 28 dB 60,17 dBm
#Peak #Peak
Log Log
10 19
dB/ dB/
LgAv LgAw
51 52
V3 FC
AR
ﬁ{l)n kit . AN ;Jm'. iy fiy L.‘A. \J.J.‘Lmﬁ'_r#,h" ;uu‘.:ull i '.,N],YJ‘
WMWWW Swp — :
Start 9.000 kHz Stop 150.800 kHz Start 150 kHz Stop 30.008 MHz
#Res BH 200 Hz #YBH 620 Hz Sweep 2.279 s (2001 pts)_ #Res BH 10 kHz #UBK 30 kHz Sweep 285.3 ms (2001 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]
11.75 -83.3 0.01 9.8 2.0 1 -71.4 300 6.0 -10.2 46.2 56.4
299.00 -80.2 0.02 9.8 2.0 1 -63.3 300 6.0 -7.1 18.0 25.1

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.

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. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 26, 2018
Temperature / Humidity 25 deg. C/49 % RH
Engineer Yosuke Ishikawa
Mode Tx Nordic Original 2 Mbps 2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL - Agilent RL
Mkrl 13.442 kHz Mkrl 156 kHz
Ref 20 dBm shtten 20 dB ~83.36 B | Ref —10 dBm +Atten 20 dB —79.80 B
#Peak #Peak
Log Log
10 19
dB/ dB/
Lgfv LgAw
1082, 51 52
y3 FC u3 FC,
AR AR
£ £
£<50k FTun it olobmdpy i A A sl
FFT Sp
Start 9.0680 kHz Stop 150,068 kHz Start 150 kHz Stop 36.606 MHz
#Res B 208 Hz #UBH 626 Hz Swesp 2.279 5 (2001 pts)_ #Res BW 10 kHz #UBH 38 kHz Sweep 285.3 ms (2001 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]
13.44 -83.4 0.01 9.8 2.0 1 -71.5 300 6.0 -10.3 45.0 553
150.00 -79.0 0.01 9.8 2.0 1 -67.2 300 6.0 -5.9 24.0 29.9

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.
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. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 26, 2018
Temperature / Humidity 25 deg. C/49 % RH
Engineer Yosuke Ishikawa
Mode Tx Nordic Original 2 Mbps 2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL - Agilent RL
Mkl 12.595 khz Mkrl 156 kHz
Ref -20 dBm sAtten 20 dB -83.46 dBm | Ref -12 dBm #Atten 28 dB -808.23 dBm
#Peak #Peak
Log Log
10 19
dB/ dB/
LgAv LgAw
51082 4 51 52
3 FC V3 FC
AR A
£ G T, )
£k Frun [ WMt bt o b o U sl o
FFT Sp
Start 9.000 kHz Stop 150.800 kHz Start 150 kHz Stop 30.008 MHz
#Res BH 200 Hz #YBH 620 Hz Sweep 2.279 s (2001 pts)_ #Res BH 10 kHz #UBK 30 kHz Sweep 285.3 ms (2001 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]
12.60 -83.5 0.01 9.8 2.0 1 -71.6 300 6.0 -10.4 45.5 55.9
150.00 -80.2 0.01 9.8 2.0 1 -63.4 300 6.0 212 24.0 31.2

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.

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. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date October 1, 2018
Temperature / Humidity 25deg. C/59 % RH
Engineer Shiro Kobayashi
Mode Tx IEEE802.15.4 2405 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL - Agilent RL
Ml 12384 kHz Mkrl 871 kHz
Ref 28 dBm sfitcen 20 d5 -88.37 dBn_ | Ref 10 dBm #hitten 20 dB —79.53 dBi
#Peak #Peak
Log Log
16 10
dB/ 4B/
LgAv LgAw
152
W3 FCl )
AA| o
‘ ﬁ_\;)n WJ ki bt L IEET “rl‘rwy e * m W +
Start 9.000 kHz Stop 150.800 kHz Start 150 kHz Stop 30.008 MHz
#Res BH 200 Hz #YBH 620 Hz Sweep 2.279 s (2001 pts)_ #Res BH 10 kHz #UBK 30 kHz Sweep 285.3 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]
12.38 -88.4 0.01 9.8 2.0 1 -76.6 300 6.0 -15.3 45.7 61.0
871.00 -79.5 0.03 9.8 2.0 1 -67.7 30 6.0 13.6 28.8 15.2

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.
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. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date October 1, 2018
Temperature / Humidity 25deg. C/59 % RH
Engineer Shiro Kobayashi
Mode Tx IEEE802.15.4 2440 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
- Agilent RL - Agilent RL
Mkrl 13.46 kHz Mkrl 175 kHz
Ref -20 dBm sAtten 20 dB -90.39 dBm | Ref -19 dBm #Atten 28 dB 80819 dBm
#Peak #Peak
Log Log
10 19
dB/ dB/
LgAv LgAw
51 82 51 52
3 FC V3 FC
AA| & A
£(f): £0)
£C50K M’N BT I L L e RSP W SO TSI e wvves
FFT It WW il Sun
Start 9.00 kHz Stop 150,80 kHz Start 158 kHz Stop 30.600 MHz
#Res BH 200 Hz #YBH 620 Hz Sweep 2.279 s (1201 pts)_ #Res BH 10 kHz #UBK 30 kHz Sweep 285.3 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]
13.46 -90.4 0.01 9.8 2.0 1 -78.6 300 6.0 -17.3 45.0 62.3
175.00 -80.2 0.01 9.8 2.0 1 -63.4 300 6.0 -7.1 22.7 29.8

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.
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. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date October 12,2018
Temperature / Humidity 25deg. C/36 % RH
Engineer Kazutaka Takeyama
Mode Tx IEEE802.15.4 2475 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
% Agilent RL - Agilent RL
Mkrl 12832 kHz Mkrl 156 kHz
Ref 20 dBm shtten 20 dB -88.27 B | Ref —10 dBm +Atten 20 dB 50,87 dBm
#Peak #Peak
Log Log
10 19
dB/ dB/
Lgfv LgAw
s1 82 51 52
3 FCl, 3 FC
AR A
£(F: AL CENTT R TS PRV PRI P ST [P NPT T SRR I
50k FT - L il e L L Ml et
FFT WWWM Sw:n :
Start 9.0680 kHz Stop 150,068 kHz Start 150 kHz Stop 36.606 MHz
#Res B 208 Hz #UBH 626 Hz Swesp 2.279 5 (2001 pts)_ #Res BW 10 kHz #UBH 38 kHz Sweep 285.3 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]
12.03 -88.3 0.01 9.8 2.0 1 -76.5 300 6.0 -15.2 45.9 61.1
150.00 -80.1 0.01 9.8 2.0 1 -68.3 300 6.0 -7.0 24.0 31.0

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.
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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Power Density

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Measurement Room / No.5 Shielded Room
Date September 25, 2018
Temperature / Humidity 26 deg. C/50 % RH
Engineer Yosuke Ishikawa
Mode Tx
BT LE 500 kbps
Freq. Reading | Cable | Atten. | Result| Limit [Margin|
Loss | Loss
[MHz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2402.00 -10.24 1.69 | 9.85 | 1.30 | 8.00 | 6.70
2440.00 -10.04 1.70 | 9.84 | 1.50 | 8.00 | 6.50
2480.00 -10.19 1.71 | 9.84 | 1.36 | 8.00 | 6.64
BT LE 2 Mbps
Freq. Reading | Cable | Atten. | Result| Limit [Margin|
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2402.00 -21.52 1.69 | 9.85 [-9.98 | 8.00 |17.98
2440.00 -21.39 1.70 | 9.84 | -9.85 | 8.00 |17.85
2480.00 -21.52 1.71 |1 9.84 [ -9.97 | 8.00 | 17.97

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.

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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Power Density

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 26, 2018 October 1, 2018
Temperature / Humidity 25 deg. C/49 % RH 25 deg. C/59 % RH
Engineer Yosuke Ishikawa Shiro Kobayashi
Mode Tx
ANT 1 Mbps
Freq. Reading | Cable | Atten. | Result| Limit [Margin|
Loss | Loss
[MHz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2402.00 -15.76 1.69 | 9.85 | -4.22 | 8.00 |12.22
2441.00 -15.64 1.70 | 9.84 | -4.10 | 8.00 | 12.10
2480.00 -15.88 1.71 | 9.84 | -433 | 8.00 | 12.33
Nordic Original 2 Mbps
Freq. Reading | Cable | Atten. | Result| Limit [Margin|
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2402.00 -18.36 1.69 | 9.85 [ -6.82 | 8.00 | 14.82
2441.00 -18.15 1.70 | 9.84 | -6.61 | 8.00 | 14.61
2480.00 -18.43 1.71 ] 9.84 | -6.88 | 8.00 | 14.88
IEEE802.15.4
Freq. Reading | Cable | Atten. | Result| Limit [Margin
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2405.00 -17.68 1.69 | 9.85 | -6.14 | 8.00 | 14.14
2440.00 -18.13 1.70 | 9.84 | -6.59 | 8.00 [ 14.59
2475.00 -18.32 1.71 | 9.84 | -6.77 | 8.00 | 14.77
Sample Calculation:

October 12, 2018
25 deg. C/36 % RH
Kazutaka Takeyama

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

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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Power Density
BT LE 500 kbps BT LE 2 Mbps
2402 MHz 2402 MHz
x Agilent R T Agilent RL
Mkrl 2.401 741 GHz Mkrl 2.481 987 7 GHz
Ref @ dBm sAtten 20 dB -10.24 dBm Ref -18 dBm #Atten 10 dB -21.52 dBm
#Peak #Peak |
Log 1 Log 1
10 i T .
dB/ | N S N | dB/ " MWMHJM ot i L
falry ‘H,‘,l[fj:u I R T T | i TR T L]I«"’[IMNL = " WW
A jg I u
i
|
LoRv LaAv
51 52 51 52
M3 FC U3 FC
AR AR
£(f) £0F):
f>50k 50k
Swp Swp
Center 2.402 900 GHz Span 1.2 MHz Center 2,482 808 & GHz Span 1.8 MHz
»Res BH 3 kHz #UBH 9.1 kHz Sweep 127.4 ms (1261 pts) #Res BH 3 kHz #YBH 9.1 kHz, Sweep 191 ms (1201 pts)_
2440 MHz 2440 MHz
Agilent RL Agilent RL
Mkrl 2.448 248 GHz Mkrl 2.439 987 7 GHz
Ref B dBm #Htten 20 dB -18.84 dBm Ref —10 dBm #Atten 18 dB -21.39 dBm
#Peak T #Peak |
Log 2 Log Py
10 J\ L i
Y i Ww'%“ i v o M'/MM; R et
e
| WAW .l [y
[ i
Hh
LgAw LaAy
51 52 S1 52
Y3 FC Y3 FC
AR AA
£(: £0):
350k 50k
Swp Swp
Center 2.440 000 GHz Span 1.2 MHz Center 2.440 680 0 GHz Span 1.8 MHz
#Res BH 3 kHz #BH 9.1 kHz Sweep 127.4 mg (1261 prsy | #Res BH 3 kHz #UBH 9.1 kHz Sweep 191 ms (1201 pts)
2480 MHz 2480 MHz
i Agilent R T Agilent RL
Mkrl 2.479 748 GHz Mkrl 2.479 986 1 GHz
Ref 8 dBm #Atten 20 dB -10.19 dBm Ref —18 dBm #Htten 10 dB -21.52 dBm
#Peak #Peak
Log 1 Log 1
p f - 2 «WWMM’LMIMMV
w {' e 0 = e R — iy
TR i AT T L
L T T Tk "‘"\‘“wlw | —rs [ ne——
Pk y
ol " " Wy
Lgfv LgAv
51 82 5152
M3 FC| Y3 FC]
AR AR
£( £
50k 50k
Swp Swp
Center 2.430 600 GHz Span 1.2 MHz Center 2.480 000 8 GHz Span 1.8 MHz
wRes BH 3 kHz #UBH 9.1 kHz Sweep 127.4 ms (601 pts) #Res BH 3 kHz #UBH 9.1 kHz Sweep 191 ms (1291 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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Power Density

ANT 1 Mbps Nordic Original 2 Mbps
2402 MHz 2402 MHz
3% Agilent RL 4 Agilent RL
Mkrl 2.481 985 2 GHz Mkrl 2.482 112 7 GHz
RSF El@ dBm #Atten 10 dB -15.76 dBm RFe)f El@ dBm #Atten 10 dB -18.36 dBm
#Peal T #Peal
Log MRl | Leg e
kar I 4 18 W W
a8/ 4, {1, W uﬂf N.\uf\rl’l i o VAVMWL f‘M\ﬁl UM | VN ! “'IJLWV r.”lvlﬁ!vn‘fw W\]V
T el
LgAu LgAv
$1 52 51 82
Y3 FC] U3 FC
AR AR
£0F: £
50k 50k
Swp Swp
Center 2.487 800 @ GHz Span 800 kHz Center 2.482 680 B GHz Span 1.3 MHz
#Res BH 3 kHz #YBH 9.1 kHz Sweep 84.96 ms (1201 pts) | #Res B 3 kHz #UBH 9.1 kHz Sweep 138 ms (1201 pts)_
2441 MHz 2441 MHz
# Agilent RL 4 Agilent RL
Mkrl 2.446 984 5 GHz Mkrl 2.448 971 4 GHz
Ref —18 dBm #Arten 18 dB -15.64 dBm Ref —10 dBm #Atten 10 dB -18.15 dBm
#Peak T #Peak
Lag Mg Log ol
LS 7 L
dB/ e, /\’ W i) 1 dB/ ol Ul‘ v“ V MN Al -
W TR iy T,
LgAv LgAw
51 52 51 52
U3 FC V3 FC
AR AR
£0F): £(f
50k 258k
Stip Swp
Center 2.441 800 8 GHz Span 800 kHz Center 2.441 080 B GHz Span 1.3 MHz
#Res BH 3 kHz #UBH 9.1 kHz. Sweep 84.96 ms (1201 pts)_ | #Res BH 3 kHz #YBH 9.1 kHz Sweep 138 ms (1281 pts)
2480 MHz 2480 MHz
Agilent RL 3 Agilent RL
Mkrl 2.479 970 3 GHz Mkrl 2.479 971 3 GHz
Ref —18 dBm #Atten 10 dB -15.88 dBm Ref -18 dBm #Htten 10 dB -15.43 dBm
#Peak jif #Peak R
Log Log
18 /,r T L "AMN“ wuw 1@ UTW
o || A ok 2 Mhata
/\(\)Ww.) w LAl W il g T W
T i f
LaAy LgAv
S1 52 51 52
Y3 FC| Y3 FC
AR AR
£0): £(f):
50k 350k
Swp Swp
Center 2.466 800 8 GHz Span 800 kHz Center 2.480 600 6 GHz Span 1.3 MHz
#Res BH 3 kHz #WBH 9.1 kHz Sweep 84.96 ms (1201 pts)_ #Res BH 3 kHz #\BH 9.1 kHz Sweep 138 ms (1281 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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Power Density

IEEE.802.15.4

Ref -18 dBm

2405 MHz

sfitten 18 dB

RL
Mkrl 2.405 428 GHz
-17.68 dBm

sPeak
Log
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Y

Lofv

$1 $2
V3 FC
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£58k
Swp

i
\ 3
T [ ™ T S L PP T e
dB/ Lt a4 | | .r-
|

Center 2,405 909 GHz
| _®Res BH 3 kHz

*VBH 9.1 kHz

2440 MHz

Span 2.4 MHz
Sweep 254.7 ms (1201 pts) |

5 Agilent

Ref -10 dBm
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APPENDIX 2: Test instruments
Test Instruments
Last n n Calibration
Local ID N-I:r;te LII'BAS Description Manufacturer Model Serial Calibration CSLIE"Da:t(;n Interval
Date (Month)
KTS-06 AT 145110 | Digital Tester | SANWA PC500 7019240 2018/3/5 2019/3/31 12
KTS-07 AT 145111 | Digital Tester | SANWA PC500 7019232 2017/10/11 | 2018/10/31 12
KTS-08 AT 145095 | Digital Tester | SANWA PC500 7019224 2018/3/5 2019/3/31 12
SAT10-16 AT 160494 | Attenuator Weinschel Corp. | 54A-10 83406 2017/12/8 | 2018/12/31 12
SCC-G14 AT 145175 | Coaxial Cable | Suhner SUCOFLEX 31600/2 2018/3/19 2019/3/31 12
102
SOS-09 AT 146318 | Humidity A&D AD-5681 4061484 2017/12/21 | 2018/12/31 12
Indicator
SOS-13 AT 146321 | Humidity CUSTOM CTH-202 Q.C.17 2017/12/21 2018/12/31 12
Indicator
SRENT-09 AT 150461 | Spectrum AGILENT E4440A MY461863 2017/11/8 2018/11/30 12
Analyzer (KEYSIGHT) 92
SSA-03 AT 145801 | Spectrum AGILENT E4448A MY482501 2018/8/30 2019/8/31 12
Analyzer 52
SSA-02 AT,RE 145800 | Spectrum AGILENT E4448A MY482501 2018/3/5 2019/3/31 12
Analyzer 06
SAT3-13 CE 150923 | Attenuator JFW 50HF-003N 2018/2/22 2019/2/28 12
SCC-A12/A | CE 144966 | Coaxial Suhner/Suhner/ | RG223U/141 | -/0901-269( 2018/4/9 2019/4/30 12
13/SRSE-01 Cable&RF TOYO PE/NS4906 RF
Selector Selector)
SLS-01 CE 145538 | LISN Rohde & ENV216 100511 2018/2/26 2019/2/28 12
Schwarz
SLS-02 CE 145539 | LISN Rohde & ENV216 100512 2018/2/26 2019/2/28 12
Schwarz
SOS-16 CE 167990 | Humidity CUSTOM CTH-202 708Q08R 2018/3/27 2019/3/31 12
Indicator
STM-25 CE 145745 | Terminator TME CT-01 BP - 2017/12/14 2018/12/31 12
COTS-SEM | CE,RE 144865 | EMI Software | TSJ TEPTO-DV( - - - -
I-1 RE,CE,RFI.M
F)
KIM-09 CE,RE 145929 | Measure KOMELON KMC-36 - - - -
STR-01 CE,RE 145790 | Test Receiver | Rohde & ESU40 100093 2018/4/13 2019/4/30 12
Schwarz
STS-02 CE,RE 145793 | Digital HIOKI 3805-50 80997819 2018/3/8 2019/3/31 12
Hitester
KIM-02 RE 146432 | Measure TAJIMA GL19-55 - - - -
KSA-08 RE 145089 | Spectrum AGILENT E4446A MY461805 2017/10/10 | 2018/10/31 12
Analyzer 25
SAEC-01(S | RE 145561 | Semi-Anechoi | TDK SAEC-01(SV | 1 2018/7/19 2019/7/31 12
VSWR) ¢ Chamber SWR)
SAEC-02(S | RE 145598 | Semi-Anechoi | TDK SAEC-02(SV | 2 2018/7/15 2019/7/31 12
VSWR) ¢ Chamber SWR)
SAEC-03(N | RE 145565 | Semi-Anechoi | TDK SAEC-03(NS | 3 2018/6/2 2019/6/30 12
SA) ¢ Chamber A)
SAEC-03(S | RE 145566 | Semi-Anechoi | TDK SAEC-03(SV | 3 2018/7/17 2019/7/31 12
VSWR) ¢ Chamber SWR)
SAF-03 RE 145126 | Pre Amplifier | SONOMA 310N 290213 2018/2/16 2019/2/28 12
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Last - n Calibration
Local ID N-I:r?:e LIIEAS Description Manufacturer Model Serial Calibration CSEE"Da:th Interval
Date (Month)
SAF-04 RE 145127 | Pre Amplifier | Toyo TPAO118-36 2072554 2018/6/26 2019/6/30 12
Corporation
SAF-05 RE 145128 | Pre Amplifier | Toyo TPAO0118-36 1440490 2018/2/15 2019/2/28 12
Corporation
SAF-06 RE 145005 | Pre Amplifier | Toyo TPAO118-36 1440491 2018/9/14 2019/9/30 12
Corporation
SAF-08 RE 145007 | Pre Amplifier | Toyo HAP18-26W 19 2018/3/27 2019/3/31 12
Corporation
SAT10-05 RE 145136 | Attenuator(ab | AGILENT 8493C-010 74864 2017/11/22 | 2018/11/30 12
ovel GHz)
SATI10-12 RE 151609 | Attenuator Weinschel Corp. | 54A-10 81601 2018/3/22 2019/3/31 12
SAT6-13 RE 167094 | Attenuator JFW SOHF-006N 2018/2/9 2019/2/28 12
SCC-G41 RE 151617 | Coaxial Cable | Junkosha MWX221-01 16125006 2018/1/29 2019/1/31 12
000NFSNMS/
B
SCC-G43 RE 156380 | Coaxial Cable | HUBER+SUNE | SUCOFLEX | SNMY 2018/7/10 2019/7/31 12
R 104 E 13406/4E
SCC-G44 RE 168300 | Coaxial Cable | HUBER+SUNE | SUCOFLEX 800070/4A 2018/3/28 2019/3/31 12
R 104
SCC-G45 RE 168301 | Coaxial Cable | HUBER+SUNE | SUCOFLEX 800137/2E 2018/3/28 2019/3/31 12
R 102 E A
SFL-02 RE 145301 | Highpass MICRO-TRONI | HPMS50111 51 2017/11/16 | 2018/11/30 12
Filter CS
SFL-18 RE 145305 | Highpass MICRO-TRONI | HPM50111 119 2018/4/20 2019/4/30 12
Filter CS
SHA-01 RE 145383 | Horn Antenna | Schwarzbeck BBHA9120D | 9120D-725 2018/7/23 2019/7/31 12
SHA-02 RE 145384 | Horn Antenna | Schwarzbeck BBHA9120D | 9120D-726 2018/7/23 2019/7/31 12
SHA-03 RE 145501 | Horn Antenna | Schwarzbeck BBHA9120D | 9120D-739 2018/7/23 2019/7/31 12
SHA-04 RE 145512 | Horn Antenna | ETS Sep-60 LM3640 2018/7/23 2019/7/31 12
LINDGREN
SIM-02 RE 147479 | Measure KOMELON KMC-36 - - - -
SIM-09 RE 145336 | Measure PROMART SEN1935 - - - -
SLA-07 RE 145529 | Logperiodic Schwarzbeck VUSLPI111IB | 196 2018/6/17 2019/6/30 12
Antenna
SOS-01 RE 146316 | Humidity A&D AD-5681 4062555 2017/10/30 | 2018/10/31 12
Indicator
SOS-03 RE 146317 | Humidity A&D AD-5681 4063325 2017/10/30 | 2018/10/31 12
Indicator
SOS-05 RE 146293 | Humidity A&D AD-5681 4062518 2017/10/30 | 2018/10/31 12
Indicator
STR-08 RE 150463 | Test Receiver | Rohde & ESW44 101581 2017/11/24 | 2018/11/30 12
Schwarz
STS-03 RE 146210 | Digital HIOKI 3805-50 80997823 2017/10/16 | 2018/10/31 12
Hitester
STS-04 RE 146211 | Digital HIOKI 3805-50 80997827 2018/3/8 2019/3/31 12
Hitester

*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:

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