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“(Refer to SECTION 3.2)”
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“Vmain: DC3V-3.6 VVIO:DC5V ->
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Correction of Antenna Gain
“-0.1 dBi ->2.1 dBi”
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10
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“F : Jig Board...”
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Correction of Diagram

11

Addition of Figure (Conducted emission)

12

Deletion of Test Distance

13

Addition of Figure (Radiated emission)

44

Correction of Frequency
“2412, 2437, 2462 -> 2402, 2440, 2480”
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Addition of Serial number

A: “TYWLAN-AC3FA4001B79 *1),
TYWLAN-AC3FA4001B7D *2)”
Deletion of Serial number
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13

Correction of *Test Distance
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SECTION 1: Customer information
Company Name : TAIYO YUDEN CO., LTD.
Address : 8-1 Sakae-cho Takasaki-shi Gunma 370-8522 Japan
Telephone Number : +81-27-324-2313
Facsimile Number : +81-27-324-2314
Contact Person : Masaki Naganuma

The information provided from the customer is as follows;

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

- SECTION 1: Customer information

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

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

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

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

2.1 Identification of E.U.T.
Type of Equipment : Wireless LAN & Bluetooth Combo Module
Model No. : WYSAGVDXG, WYSEGVDXG
Serial No. : Refer to Section 4, Clause 4.2
Rating : VIO:DC1.8/33V,VDD33:DC33V
Receipt Date of Sample : March 14,2018
(Information from test lab.)
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: WYSAGVDXG, WYSEGVDXG (referred to as the EUT in this report) is a Wireless LAN & Bluetooth
Combo Module.

Differences between WYSAGVDXG and WYSEGVDXG are as follows.

- WYSAGVDXG: Internal Antenna type (Chip Antenna)

- WYSEGVDXG: External Antenna type

Similar model : WYSAGVDXG-F, WYSEGVDXG-F

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
Radio Type
Frequency of Operation

Modulation

Antenna type

Antenna Gain

Transceiver
2.4 GHz: 2402 MHz - 2480 MHz (Bluetooth BDR/EDR, Bluetooth Low Energy)
2412 MHz - 2462 MHz (IEEE 802.11b/g/11n-20)
2422 MHz - 2452 MHz (IEEE 802.11n-40)
U-NII-1/ 5180 MHz - 5320 MHz (IEEE 802.11a/n-20/ac-20)
U-NII-2 5190 MHz - 5310 MHz (IEEE 802.11n-40/ac-40)
A: 5210 MHz - 5290 MHz (IEEE 802.11ac-80)
U-NII-2C 5500 MHz - 5700 MHz (IEEE 802.11a/n-20/ac-20)
: 5510 MHz - 5670 MHz (IEEE 802.11n-40/ac-40)
5530 MHz - 5610 MHz (IEEE 802.11ac-80)
U-NII-3: 5745 MHz - 5825 MHz (IEEE 802.11a/n-20/ac-20)
5755 MHz - 5795 MHz (IEEE 802.11n-40/ac-40)
5775 MHz (IEEE 802.11ac-80)
DSSS : IEEE 802.11b
OFDM : IEEE 802.11g/n/a/ac
FHSS(GFSK, /4-DQPSK, 8DPSK) : Bluetooth BDR/EDR
GFSK : Bluetooth Low Energy
[WYSAGVDXG] Chip Antenna (AH104N2450D1)
[WYSEGVDXG] External Antenna (1001932PT and 1001932FT)
24 GHz: 2.5dBi(1001932PT and 1001932FT), 2.1 dBi (AH104N2450D1)
5 GHz: 4.5 dBi (1001932PT), 4.4 dBi (1001932FT), 2.4 dBi (AH104N2450D1)

Operating Temperature -30 deg. C to +85 deg. C
Clock frequency 37.4 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



Test report No. : 12193629S-A-R2

Page : 6 of 136
Issued date : April 9, 2019
FCCID : RYYWYSAGVDXG
SECTION 3: Test specification, procedures & results
3.1 Test Specification
Test Specification : FCC Part 15 Subpart C
FCC Part 15 final revised on March 12, 2018 and effective April 11, 2018
Title : FCC 47CFR Partl5 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928MHz,
2400-2483.5MHz, and 5725-5850MHz
3.2 Procedures and results
Item Test Procedure *2) Specification ‘Worst margin Results Remarks
FCC: ANSI C63.10-2013 [FCC: Section 15.207 17.2 dB, 2.50664 MHz,
Conducted 6. Standard test methods N, WLAN 11n-20, Complied
Emission 2462 MHz, V main, a) -
IC:RSS-Gen88 | IC: RSS-Gen 8.8 Antenna : 1001932PT
FCC: KDB 558074 DOl |FCC: Section 15.247(a)(2)
DTS Meas Guidance v04 c lied
6dB Bandwidth b)omp e Conducted
Ic:-  [IC:RSS-24752(a) |
FCC: KDB 558074 D01 FCC: Section 15.247(b)(3)
Maximum Peak |DTS Meas Guidance v04 See data. Complied
Conducted
Output Power | ____________ o __] c)
IC: RSS-Gen 6.12 IC: RSS-247 5.4(d)
FCC: KDB 558074 D01  [FCC: Section 15.247(e)
Power Density DTS Meas Guidance v04 dC)omp lied Conducted
IC:- lIC:RSS-24752(0)
FCC: KDB 558074 D01 |[FCC: Section15.247(d) 1.6 dB Conducted
Spurious DTS Meas Guidance v04 2483.500 MHz, PK, Vert.
Emission Tx 11n-40 2452 MHz, Complied# (below 30 MHZ)/
Restricted Band [IC: RSS-Gen 6.13 IC: RSS-247 5.5 Antenna : 1001932FT e) f) Radiated
Edges RSS-Gen 8.9 (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 DTS Meas Guidance v04 12.2.7.
*2) Since measurement was performed before issue of KDB 558074 v05r01, we referred to v04.

a) Refer to APPENDIX 1 (data of Conducted Emission)

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

c) Refer to APPENDIX 1 (data of Maximum Peak Output Power)

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

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

f) Refer to APPENDIX 1 (data of Radiated Spurious Emission

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

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

FCC Part 15.31 (e)
This EUT provides stable voltage constantly to RF Module regardless of input voltage from host device. Therefore,
this EUT complies with the requirement.

FCC Part 15.203 Antenna requirement

[WYSAGVDXG]

It is impossible for end users to replace the antenna, because it is soldered on the circuit board. Therefore the
equipment complies with the requirement.

[WYSEGVDXG]
The EUT has a unique coupling/antenna connector. Therefore the equipment complies with the requirement.

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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33 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99% Occupied IC: RSS-Gen 6.6 IC: - N/A - Conducted
Bandwidth b)

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

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

3.4 Uncertainty

EMI

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

not laboratory uncertainty is applied.

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

Shonan EMC Lab.

Item Frequency range Uncertainty (+/-)
No. 1 SAC/SR| No.2 SAC/SR | No.3 SAC/SR | 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 32dB 3.2dB 33dB -
(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 5.3dB -
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
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 :+81 463 50 6401
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35 Test Location

UL Japan, Inc. Shonan EM C Lab.

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

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

JAB Accreditation No. RTL02610

FCC Test Firm Registration Number: 839876

. . . . M axi
. IC Registration | Width x Depth x Size of reference ground plane (m) / aximum
Testsite Number Height (m) horizontal conducting plane measurement
ep distance

No.1 Semi-anechoic 1,5, | 206x113x7.65  |20.6x11.3 10m

chamber

No.2 Semi-anechoic g, 206x113x7.65  |206x11.3 10 m

chamber

No.3 Semi-anechoic g, 5 12.7x7.7x5.35 127x7.7 5m

chamber

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

chamber

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

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 |- 4.4x4.7x%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 - 3.45x55x2.4 3.45x%x5.5 -

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

room

3.6 Test data, Test instruments, and Test set up

Refer to APPENDIX.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
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SECTION 4: Operation of E.U.T. during testing

4.1 Operating Mode(s)

Test operating mode was determined as follows according to “Section 1 of 6 802.11 a/b/g/n testing - Managing
Complex Regulatory Approvals - ” of TCB Council Workshop October 2009.

Mode Remarks*

IEEE 802.11b (11b) 1 Mbps, PN9

IEEE 802.11g (11g) 6 Mbps, PN9

IEEE 802.11n MIMO 20 MHz BW (11n-20) MCS 1, PN9

IEEE 802.11n MIMO 40 MHz BW (11n-40) MCS 0, PN9

Bluetooth (BT) Low Energy (LE) Maximum Packet Size, PN9

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

*Power of the EUT was set by the software as follows;
Power settings: 11b/11g/11n-20 112 dBm

11n-40 : 10 dBm
BT LE :0 dBm
Software: Dut labtool Version 2.0.0.96

*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 1ln-20Tx | 2462MHz
*1) *2) BT LE 2402 MHz, 2440 MHz, 2480 MHz
Spurious Emission 11b Tx 2412 MHz, 2437 MHz, 2462 MHz
(Radiated) *4) 11g Tx
S
Aln40Tx ) 2422 MHz, 2437 MHz, 2452 MHz ...
BT LE 2402 MHz, 2440 MHz, 2480 MHz
6dB Bandwidth 11b Tx 2412 MHz, 2437 MHz, 2462 MHz
Maximum Peak Output 11g Tx
Power S
Power Density Adn-40Tx | 2422 MHz, 2437 MHz, 2452 MHz.
99% Occupied BT LE 2402 MHz, 2440 MHz, 2480 MHz
Bandwidth *3)

*1) The mode was tested as a representative, because it had the highest power at antenna terminal test.

*2) Conducted emission has been measured with WYSEGVDXG (Antenna: 1001932PT).

WYSEGVDXG (Antenna: 1001932FT) and WYSAGVDXG were confirmed with Peak chart only.

*3) Antenna terminal test has been measured with WYSEGVDXG as representative.

*4) Full measurement of Radiated emission in 30 MHz - 26.5 GHz has been performed with WYSEGVDXG
(Antenna: 1001932 PT).

-WYSEGVDXG (Antenna: 1001932 FT) was tested at only 11n-20 Tx 2462 MHz and BT LE 2440 MHz in
30 MHz - 26.5 GHz, 11n-40 Tx 2422 MHz in 1 GHz - 26.5 GHz, and band edge measurement. Because the
antennas 1001932 PT and 1001932 FT have the same antenna shape and gain, the difference is only the
material of the base.

-WYSAGVDXG (Chip Antenna) was also tested at only 11n-20 Tx 2462 MHz and BT LE 2440 MHz in 30
MHz - 26.5 GHz, 11n-40 Tx 2422 MHz in 1 GHz - 26.5 GHz, and band edge measurement. Because it was
confirmed by pretest that carrier and spurious emission were equivalent or less than WYSEGVDXG
(Antenna: 1001932 PT).

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

External Antenna type

2 3
// . D (E AC120V,60 Hz
BorB’ A F A s
E (E AC 120V, 60 Hz
VIO : DC 5V *3)
Chip Antenna type

VDD 33(Vmain) : DC 3.3V

VDD 33(Vmain) : DC 3.3V

//

2 3

4 5

VIO : DC 5V *3)

D (E AC120V,60Hz

E (E ACI120V,60Hz

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

Description of EUT and Support equipment

No. | Item Model number | Serial number Manufacturer Remark
A Wireless LAN & Bluetoothl WYSEGVDXG | TYWLAN-AC3FA TAIYO YUDEN EUT
Combo Module 4001B79 *1) CO.,LTD.
(External Antenna type) TYWLAN-AC3FA
4001B7D *2)
B Tunable Embedded FPC 1001932PT PT-AC3FA4001B7D TAIYO YUDEN EUT
Antenna CO., LTD.
B’ | Tunable Embedded FPC 1001932FT FT-AC3FA4001B7D TAIYO YUDEN EUT
Antenna CO., LTD.
C Wireless LAN & Bluetoothl WYSAGVDXG | TYWLAN-AC3FA TAIYO YUDEN EUT
Combo Module 4001B7B *2) CO,,LTD.
(Chip Antenna type)
D Power Supply (DC) PAN35-10A DE001677 Kikusui -
E Power Supply (DC) PAN60-10A NL002383 Kikusui -
F Jig Board - - TAIYO YUDEN -
CO., LTD.
*1) Used for Antenna Terminal conducted test
*2) Used for Conducted Emission test and Radiated Emission test
*3) VIO is converted to DC 3.3 V on Jig Board and supplied to EUT
List of cables used
No. | Name Length (m) Shield Remark
Cable Connector
1 Antenna 0.1 Shielded Shielded -
2 DC 0.2+1.0 Unshielded Unshielded -
3 AC 3.0 Unshielded Unshielded -
4 DC 02+1.0 Unshielded Unshielded -
5 AC 3.0 Unshielded Unshielded -
UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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SECTION 5: Conducted Emission

Test Procedure and conditions

EUT was placed on a 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.

Conducted emission

EUT

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) via DC power source.

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
Facsimile :+81 463 50 6401
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SECTION 6: Radiated Spurious Emission

Test Procedure

It was measured based on "11.0 Emissions in non-restricted frequency bands" of "KDB 558074 D01 DTS Meas
Guidance v04".

[For below 1 GHz]

(Antenna:1001932PT, 1001932FT)

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.

(Antenna:AH104N2450D1)

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

The table is made of expanded polystyrol and expanded polypropylene and the table top is covered with polycarbonate.
That has very low permittivity.

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

[For above 1 GHz]

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

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

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

The measurements were performed for both vertical and horizontal antenna polarization with the Test Receiver, or the
Spectrum Analyzer.

The measurements were made with the following detector function of the test receiver and the Spectrum analyzer (in
linear mode).

The test was made with the detector (RBW/VBW) in the following table.

When using Spectrum analyzer, the test was made with adjusting span to zero by using peak hold.

Test Antennas are used as below;

Frequency

30 MHz to 200 MHz

200 MHz to 1 GHz

Above 1 GHz

Antenna Type

Biconical

Logperiodic

Horn

In any 100 kHz bandwidth outside the restricted band in which the spread spectrum intentional radiator is operating,
the radio frequency power that is produced by the intentional radiator confirmed 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on a radiated measurement.

20 dBc was applied to the frequency over the limit of FCC 15.209 / Table 4 of RSS-Gen 8.9(IC) and outside the

restricted band of FCC15.205 / Table 6 of RSS-Gen 8.10 (IC).

Frequency

Below 1 GHz

Above 1 GHz

20 dBc

Instrument used

Test Receiver

Spectrum Analyzer

Spectrum Analyzer

Detector

QP

PK

AV *1)

PK

IF Bandwidth

BW 120 kHz

RBW: 1 MHz
VBW: 3 MHz

RBW: 1 MHz
VBW: 3 MHz

RBW: 100 kHz
VBW: 300 kHz

Detector:

Power Averaging
(RMS)

Trace: 100 traces
If duty cycle was
less than 98%, a
duty factor was
added to the results.
*1) Average Power Measurement was performed based on 6. 0 & 12.2.5 of "KDB 558074 D01 DTS Meas Guidance v04".

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 emission

Below 1 GHz
Measuring Antenna
EUT (Loop / Biconical / Logperiodic)
__ Attenuator
...................... —
Test
- Receiver
H Im
* : Center of turn table
1 GHz- 13 GHz
""" . Measuring Antenna
EUT (Horn)

Spectrum

Analyzer

! Attenuator or Filter

Test Volume ‘ 3im

1 : Radius of an outer periphery of EUT

x : Center of turn rable

13 GHz - 26.5 GHz

Measuring Antenna
(Horn)

EUT

Spectrum

Analyzer

x : Center of turn table

Test Distance: 3 m

External Antenna type
Distance Factor: 20 x log (3.92 m*/3.0 m) =2.33 dB
* Test Distance: (3 + Test Volume /2) -r=3.92 m

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

Test Volume: 2 m

(Test Volume has been calibrated based on CISPR 16-1-4.)
r = 0.08 m (External Antenna type)
r=0.05 m (Chip Antenna type)

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

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

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

Measurement range :30 MHz - 26.5 GHz

Test data : APPENDIX
Test result : Pass

UL Japan, Inc.

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 50 MHz for 100 kHz 300 kHz Auto Peak Max Hold Spectrum Analyzer
IEEE 802.11b,g,n-20
100 MHz for
IEEE 802.11n-40
10 MHz for BT LE
99% Occupied Enough width to display | 1to5 % Three times | Auto Peak Max Hold Spectrum Analyzer
Bandwidth *1) emission skirts of OBW of RBW
Maximum Peak - - - Auto Peak/ - Power Meter
Output Power Average *2) (Sensor: 160 MHz BW)
Peak Power Density | 1.5 times the 3 kHz 9.1 kHz Auto Peak Max Hold Spectrum Analyzer
6 dB Bandwidth *3)
Conducted Spurious | 9 kHz to 150 kHz 200 Hz 620 Hz Auto Peak Max Hold Spectrum Analyzer
Emission *4) 150 kHz to 30 MHz 10 kHz 30 kHz

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

*2) Reference data

*3) Section 10.2 Method PKPSD (peak PSD) of "KDB 558074 D01 DTS Meas Guidance v04".

*4) In the frequency range below 30MHz, RBW was narrowed to separate the noise contents.
Then, wide-band noise near the limit was checked separately, however the noise was not detected as shown in the chart.
(9 kHz - 150 kHz: RBW =200 Hz, 150 kHz - 30 MHz: RBW = 10 kHz)

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

Test data : APPENDIX
Test result : Pass

UL Japan, Inc.

Shonan EMC Lab.

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

Test data

Antenna: External Antenna (1001932PT)

Test Point: Vmain

DATA OF CONDUCTED EMISSION TEST

Conducted Emission

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

Date : 2018/04/25

Mode Tx 11n-20 2462 MHz
Power . : DC33V
. Temp./Humi. : 23 deg.C / 44 %RH
Remarks : Vmain
Ant : 1001932PT
Limit1 : FCC 15C (15.207) QP .
Limit2 : FCC 15C (15.207) AV Engineer : Kazuya Noda
80 — Limit1 (QP)
70 —— Limit2 (AV)
60 N (PK)
= - N (QP/AV)
= —
m 50 S
] Vol B e A I I R [ — L1(PK)
[ L1(QP/AV)
$ 40
©
=
o
20 N MMMMMMM
10
6 |
15 2 .3 5 7 1 2 3 5 7 10 20 30
: Frequency [MHz]
K Reading CF Results Limit Margin
No. rea. QP> [ <AV> T2 7<ap> | <AV> | <aP> | <AV> | <aP> | <AV> | Phase | Comment
MHz] [dBuV] | [dBuV] | 9B | [dBuV] | [dBuV] | [dBuV] | [dBuV | [dB] [dB]
1 0.15000 25.57 3.31 12.38 66.00 56.00 28.0 403 N
2 0.20600 23.27 0.64 12.38 63.37 53.37 217 403 N
3 0.2607 3, 21.67 12.30] 12.40 61.41 51.41 27.3 26.7 N
4 0.30383 19.75 0.15 12.41 60.14 50.14 279 375 N
5 0.52204 16.27 8.04 12.41 56.00 46.00 27.3 255 N
6 1.0446 4] 9.04 3.89 12.47 56.00 46.00 34.4 296 N
7| 250664 1820 16.17] 1254 5600 4600 251[ 172 N
8 4.99956 6.32 0.31 12.67 56.00 46.00 37.0 33.0 N
9 0.15000 2454 2.83 12.38 66.00 56.00 29.0 40.7 L1
10 0.19220 23.34 0.94 12.39 63.94 53.94 28.2 406| L1
11 026108 21.35| 1238 1240 61.40| 5140 276 266 L1
12 0.30161 19.78 0.14 12.41 60.20 50.20 28.0 376| L1
13 0.52124 16.45 7.88 12.41 56.00 46.00 271 257 L1
14 1.04188 9.16 3.79 12.47 56.00 46.00 34.3 29.7 L1
15| 250684 18.11| 16.04| 1254 5600 4600 253 174 L1
16 4.99981 5.23 -1.52 12.67 56.00 46.00 38.1 348| L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN (AMN) +Cable+ATT) [dB]
LISN (AMN) : SLS-05

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

Antenna: External Antenna (1001932PT)
Test Point: Vmain

DATA OF CONDUCTED EMISSION TEST

Remarks

Limit1 : FCC 1
Limit2 : FCC 1

(

5C ) QP
5C(

15.207
15.207) AV

80

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2018/04/27

: Tx BTLE 2402 MHz

: DC 33V
: 24 deg.C / 51 %RH

Mode

Power
Temp./Humi.

: Vmain
Ant : 1001932PT

Engineer : Kazuya Noda

— Limit1 (QP)

70

—— Limit2 (AV)

60

N

50

40

30

RFI Voltage [dBuV]

20

10

15

80

2 3
Frequency [MHz]

10 20

30

— Limit1 (QP)

70

—— Limit2 (AV)

60

—— L1

50

40

30

RFI Voltage [dBuV]

20

M’p‘,\'n )
WWM qu\
llago !

s

10

15

2 3
Frequency [MHz]

10 20

30

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

LISN (AMN) : SLS-05

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Conducted Emission

Test Point: Vmain

Antenna: External Antenna (1001932PT)

Remarks

Limit1 : FCC 15C (15
Limit2 : FCC 15C (15

DATA OF CONDUCTED EMISSION TEST

.207) QP
.207) AV

: Vmain
Ant : 1001932PT

Mode

Power

Temp./Humi.

Engineer

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

Date : 2018/04/27

: Tx BTLE 2440 MHz

: DC 33V
: 24 deg.C / 51 %RH

: Kazuya Noda

80

——— Limit1 (QP)
70 —— Limit2 (AV)
60 N (PK)
= N (QP/AV)
=1 —
8 50— — T o L1PK)
™y L1(QP/AV)
S 40 ey
S [l
S [y
> 30 gy
fr WMW#
= TIP 0  Fe =
20 K‘MW il
10
0
2 3 5 7 1 2 3 5 7 10 20
18 Frequency [MHz] 30
Frea. Reading CFac Results Limit Margin
No. <QP> <AV> <QP> <AV> <QP> <AV> <QP> <AV> Phase | Comment
[MHz] [dBuV] [dBuV] [dB] [dBuV] | [dBuV] | [dBuV] | [dBuV] [dB] [dB]
1 0.15000 24.81 2.89 12.38 66.00 56.00 28.8 40.7 N
2 0.2001 6| 23.05 8.16 12.38 63.60 53.60 28.1 33.0 N
3 0.30256 19.42 0.02 12.41 60.17 50.17 28.3 37.7 N
4 0.39814 17.53 3.78 12.43 57.89 47.89 279 316 N
5 0.59394] 13.54 1.66| 12.45 56.00 46.00 30.0 31.8 N
6 1.15040] 712 -1.84 12.49 56.00 46.00 36.3 35.3 N
7 1.38851 5.48 -1.24 12.49 56.00 46.00 38.0 347 N
8 2.73092 6.56 0.55 12.55 56.00 46.00 36.8 329 N
9 0.15000] 24.50 2.58 12.38 66.00 56.00 29.1 410 L1
10 0.19952 23.36 8.32 12.38 63.63 53.63 278 329| L1
1 0.30654 19.41 -0.26 12.41 60.06 50.06 28.2 379| L1
12 0.39682 17.82 4.05 12.43 57.92 47.92 276 314 L1
13 0.59715| 14.14 1.03 12.45 56.00 46.00 29.4 325 L1
14 1.19251 6.44 -1.88 12.49 56.00 46.00 37.0 353| L1
15 1.3853 4 5.34 -0.88 12.49 56.00 46.00 38.1 343| L1
16 2.71330 6.48 0.35 12.55 56.00 46.00 36.9 33.1 L1

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

LISN (AMN) : SLS-05

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

Antenna: External Antenna (1001932PT)
Test Point: Vmain

DATA OF CONDUCTED EMISSION TEST

Remarks : Vmain
Ant : 1001932PT

Limit1 : FCC 15C (15.207) QP
Limit2 : FCC 15C (15.207) AV

80

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2018/04/27

: Tx BTLE 2480 MHz

Power : DC33V
Temp./Humi. : 24 deg.C / 51 %RH

Mode

Engineer : Kazuya Noda

— Limit1 (QP)

70

—— Limit2 (AV)

60

N

50

40

30

RFI Voltage [dBuV]

20

10

15

80

1 2 3 5 7 10 20

Frequency [MHz] 30
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60

—— L1

50

40 o

30

RFI Voltage [dBuV]

20

L
KT

[
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10

15

1 2 3 5 7 10 20

Frequency [MHz] 30

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

LISN (AMN) : SLS-05

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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Test Point: VIO

Antenna: External Antenna (1001932PT)

Conducted Emission

DATA OF CONDUCTED EMISSION TEST

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

Date : 2018/04/24

Mode : Tx 11n-20 2462 MHz
Power . :DCS5V
Temp./Humi. : 23 deg.C / 44 %RH
Remarks : VIO
Ant : 1001932PT
Limit1 : FCC 15C (15.207) QP .
Limit2 : FCC 15C (15.207) AV Engineer : Kazuya Noda
80 — Limit1 (QP)
70 —— Limit2 (AV)
60 N (PK)
= - N (QP/AV)
= ~—
m 50 =
S LT 1  HE
s 10 ) (QP/AV)
o] eant
S b
o
> 30 e
& Moyl |
oc
20 SOV IR/ A Wo——
|
10
0
15 2 .3 5 7 1 2 3 5 7 10 20 30
: Frequency [MHz]
K Reading CF Results Limit Margin
No. rea. <QP> | <AV> T2 7<ap> | <AV> | <aP> | <AV> | <aP> | <AV> | Phase | Comment
MHz] [dBuV] | [dBuV] | 9B | [dBuV] | [dBuV] | [dBuV] | [dBuV | [dB] [dB]
1 0.15000 2463 278 12.38 66.00 56.00 289 408 N
2 0.18207 23.38 0.64 12.39 64.39 54.39 28.6 413 N
3 0.26254 20.84 10.81 12.40 61.35 51.35 28.1 28.1 N
4 0.34825 18.48 -1.41 12.41 59.00 49.00 28.1 38.0 N
5 1.3065 6| 5.81 -0.64 12.48 56.00 46.00 37.7 34.1 N
6 1.78691 292 -3.21 12.50 56.00 46.00 40.5 36.7 N
7| 249601 17.20| 1490 1254 5600 4600 26.1[ 184 N
8 4.99551 7.23 2.1 12.67 56.00 46.00 36.1 31.2 N
9 0.15000 24.42 245 12.38 66.00 56.00 29.2 41.1 L1
10 0.18201 23.15 0.65 12.39 64.39 54.39 28.8 413| L1
11 026095 21.05| 1118 1240 61.40| 5140 279 278 L1
12 0.34612 18.62 -1.45 12.41 59.06 49.06 28.0 38.1 L1
13 1.30824 6.81 0.63 12.48 56.00 46.00 36.7 328| L1
14 1.78601 4.01 -2.09 12.50 56.00 46.00 39.4 355| L1
15| 250003 17.46| 1553| 1254 5600 4600 260 179| L1
16 499727 7.26 2.21 12.67 56.00 46.00 36.0 31.1 L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN (AMN) +Cable+ATT) [dB]
LISN (AMN) : SLS-05

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. : 12193629S-A-R2
Page : 20 of 136

Issued date : April 9, 2019
FCCID : RYYWYSAGVDXG

Conducted Emission

Antenna: External Antenna (1001932PT)
Test Point: VIO

DATA OF CONDUCTED EMISSION TEST

Remarks : VIO
Ant : 1001932PT

Limit1 : FCC 15C (15.207) QP
Limit2 : FCC 15C (15.207) AV

80

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2018/04/24
Mode : Tx BTLE 2402 MHz

Power

:DC5V
Temp./Humi. : 23 deg.C / 44 %RH

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

LISN (AMN) : SLS-05

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 Emission

Antenna: External Antenna (1001932PT)
Test Point: VIO

DATA OF CONDUCTED EMISSION TEST

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

Date : 2018/04/24

Mode : Tx BTLE 2440 MHz
Power ) :DC5V
Temp./Humi. : 23 deg.C / 44 %RH
Remarks : VIO
Ant : 1001932PT
Limit1 : FCC 15C (15.207) QP )
Limit2 : FCC 15C (15.207) AV Engineer : Kazuya Noda
80 ——— Limit1 (QP)
70 —— Limit2 (AV)
60 N (PK)
= — N (QP/AV)
= 50 —
om -
k=l ~ e L1 (PK)
° ) L1(QP/AV)
= 40
s [Powt
o Kk
> 30 V""\m m
—_ WWW
& WWM A
2 O TR A e
10
0
2 3 S5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
F Reading CF Results Limit Margin
No. Ted [Tap> | <Av " 7<aP> | <AV> | <aP> | <AV> | <aP> | <AV> | Phase | Comment
MHz] [dBuVl | [dBuVI | (0Bl | [dBuVI | [dBuVI | [dBuVI | [0BuVI | [dB] | [dB)
1 0.15000 24.58 275 12.38 66.00 56.00 29.0 408 N
2 0.19984 22.81 8.04 12.38 63.62 53.62 28.4 33.2 N
3 0.30396 19.18 -0.19 12.41 60.13 50.13 285 379 N
4 0.39744 17.51 3.84] 12.43 57.91 47.91 279 316 N
5 0.59524] 13.45 157 12.45 56.00 46.00 30.1 31.9 N
6 1.1839 3] 6.13 -1.08 12.49 56.00 46.00 37.3 345 N
7 1.38518 5.78 -0.84 12.49 56.00 46.00 37.7 343 N
8 272517 6.64 0.83 12.55 56.00 46.00 36.8 326 N
9 0.15000] 24.31 2.56 12.38 66.00 56.00 29.3 410 L1
10 0.20006 23.04 8.41 12.38 63.61 53.61 28.1 328| L1
1 0.30216 19.27 -0.15 12.41 60.18 50.18 285 379| L1
12 0.39722 17.65 3.92 12.43 57.91 47.91 27.8 315 L1
13 0.5973 6| 13.73 0.92 12.45 56.00 46.00 29.8 326| L1
14 1.18619 6.49 -0.95 12.49 56.00 46.00 37.0 344 L1
15 1.3105 5| 5.21 -2.48 12.48 56.00 46.00 38.3 36.0| L1
16 272750 6.57 0.64 12.55 56.00 46.00 36.8 328| L1

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

LISN (AMN) : SLS-05

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

Antenna: External Antenna (1001932PT)
Test Point: VIO

DATA OF CONDUCTED EMISSION TEST

Remarks : VIO
Ant : 1001932PT

Limit1 : FCC 15C (15.207) QP
Limit2 : FCC 15C (15.207) AV

80

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2018/04/25
Mode : Tx BTLE 2480 MHz

Power

:DC5V
Temp./Humi. : 23 deg.C / 44 %RH

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

LISN (AMN) : SLS-05

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

Antenna: External Antenna (1001932FT)
Test Point: Vmain

DATA OF CONDUCTED EMISSION TEST

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

Mode

Power
Temp./Humi.
Remarks : Vmain
Ant: 1001932FT

Limit1 : FCC 15C ( ) QP
5C

15.207
Limit2 : FCC 15C (15.207) AV Engineer

80

Date : 2018/04/25

: Tx 11n-20 2462 MHz

: DC33V
: 23 deg.C / 44 %RH

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

LISN (AMN) : SLS-05

20

30

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

Antenna: External Antenna (1001932FT)
Test Point: Vmain

DATA OF CONDUCTED EMISSION TEST

Mode

Power

Temp./Humi.

Remarks : Vmain
Ant : 1001932FT

Limit1 : FCC 15C ( ) QP
5C

15.207
Limit2 : FCC 15C (15.207) AV Engineer

80

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2018/04/27

: Tx BTLE 2440 MHz

: DC 33V
: 24 deg.C / 51 %RH

: Kazuya Noda

— Limit1 (QP)

70

—— Limit2 (AV)

60

N

50

40

30

RFI Voltage [dBuV]

20

10

2 3 S5 7 1 2 3 5

15 Frequency [MHz]

80

20
30

— Limit1 (QP)

70

—— Limit2 (AV)

60

50

—— L1

Ve
40

30

RFI Voltage [dBuV]

"o

A
it bl

20

10

2 3 S5 7 1 2 3 5

15 Frequency [MHz]

20
30

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

LISN (AMN) : SLS-05

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

Antenna: External Antenna (1001932FT)
Test Point: VIO

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC

Mode : Tx 11-20 2462
Power
Temp./Humi.
Remarks : VIO
Ant: 1001932FT

Limit1 : FCC 1
Limit2 : FCC 1

(
(

5C(15.207) QP
5C(15.207) AV Engineer : Kazuya Noda

80

Lab. No.3 Shielded Room
Date : 2018/04/25

MHz

:DCS5V
: 23 deg.C / 44 %RH
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— Limit1 (QP)
— Limit2 (AV)

60

50

N

40

30
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Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN (AMN) +Cable+ATT) [dB]
LISN (AMN) : SLS-05
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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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Conducted Emission

Antenna: External Antenna (1001932FT)
Test Point: VIO

DATA OF CONDUCTED EMISSION TEST

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

Mode

Power
Temp./Humi.
Remarks : VIO
Ant : 1001932FT

Limit1 : FCC 15C ( ) QP
5C

15.207
Limit2 : FCC 15C (15.207) AV Engineer

80

Date : 2018/04/24

: Tx BTLE 2440 MHz

:DC5V
: 23 deg.C / 44 %RH

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

LISN (AMN) : SLS-05

30

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

Antenna: Chip Antenna
Test Point: Vmain

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2018/04/25
Mode . Tx 11-20 2462 MHz
Power

: DC33V
Temp./Humi. : 23 deg.C / 44 %RH
Remarks : Vmain

Limit1 : FCC 15C (15.207) QP
Limit2 : FCC 15C (15.207) AV Engineer : Kazuya Noda
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Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN (AMN) +Cable+ATT) [dB]
LISN (AMN) : SLS-05

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

Antenna: Chip Antenna
Test Point: Vmain

DATA OF CONDUCTED EMISSION TEST

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

Mode

Power
Temp./Humi.
Remarks

Limit1 : FCC 1

Limit2 : FCC 1 Engineer

80

Date : 2018/04/25
: Tx BTLE 2440 MHz

: DC33V
: 23 deg.C / 44 %RH

: Kazuya Noda

— Limit1 (QP)
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—— Limit2 (AV)
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Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN (AMN) +Cable+ATT) [dB]

LISN (AMN) : SLS-05

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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Antenna: Chip Antenna
Test Point: VIO

Conducted Emission

DATA OF CONDUCTED EMISSION TEST

Remarks : VIO

Limit1 : FCC 15C (15.207) QP
Limit2 : FCC 15C (15.207) AV

80

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2018/04/25

Mode : Tx 11-20 2462 MHz

Power

:DC5V
Temp./Humi. : 23 deg.C / 44 %RH

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

LISN (AMN) : SLS-05

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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Antenna: Chip Antenna
Test Point: VIO

Conducted Emission

DATA OF CONDUCTED EMISSION TEST

Remarks : VIO

Limit1 : FCC 15C (15.207) QP
Limit2 : FCC 15C (15.207) AV

80

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2018/04/25
Mode : Tx BTLE 2440 MHz

Power

:DC5V
Temp./Humi. : 23 deg.C / 44 %RH

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

LISN (AMN) : SLS-05

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

Test place Shonan EMC Lab.
No.1 Measurement Room  No.5 Shielded Room No.5 Shielded Room
Report No. 12193629S-A-R2
Date March 30, 2018 April 9, 2018 April 11,2018
Temperature / Humidity 24 deg. C/35 % RH 22 deg. C/35%RH 25 deg. C/32%RH
Engineer Kazuya Noda Kazuya Noda Kazuya Noda
Mode Tx
Mode Frequency 99% Occupied 6dB Bandwidth Limit for
Bandwidth 6dB Bandwidth
[MHZ] [kHz] [MHZ] [MHz]
11b 2412 13291.3 10.115 > ().5000
2437 13296.7 10.102 > (0.5000
2462 13306.7 10.113 > (0.5000
11g 2412 16677.9 16.374 >(0.5000
2437 16714.2 16.376 > (0.5000
2462 16705.7 16.379 > (0.5000
11n-20 2412 17759.0 17.632 > (0.5000
2437 17747.6 17.606 > (0.5000
2462 17752.1 17.594 > (0.5000
11n-40 2422 36433.1 35.869 > (0.5000
2437 36445.7 35.902 > (0.5000
2452 36542.1 35.897 > (0.5000
BT LE 2402 1036.0 0.726 > (0.5000
2440 1035.2 0.721 > (0.5000
2480 1035.9 0.724 >().5000
UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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6dB Bandwidth
2412 MHz 2412 MHz
1 Agilent RL 1 Agilent RL
Ref 187 dBpY #ftten 10 dB Ref 117 dBpY #ftten 20 dB
#Peak #Peak
Log I e e Log
10 > /“ b 10
B/ il Vo o8/ Lol Ll o
/l’ u WLUM hwnm ’
il ] Jus powetriH T g,
Lterbnd o LT P
LgRv LgRv
Ml $2 Ml $2
Center 2,412 08 GHz Span 58 MHz Center 2,412 08 GHz Span 58 MHz
#Res BH 100 kHz #UBW 308 kHz Sweep 4.8 ms (1201 pts) #Res BH 100 kHz #UBW 308 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandwidth Oce BH 7 Par 9900 7 Occupied Bandwidth Occ BH ¥ Pur 9980
13.2966 MHz xdB -6.00 db 16.4123 MHz xdB -6.00 db
Transmit Freq Error  -22.063 kHz Transmit Freq Error  2.545 kHz
% dB Bandwidth 18.115 MHz % dB Bandwidth 16.374 MHz
2437 MHz 2437 MHz
Adgilent RL 5 Agilent RL
Ref 107 dBpY #Atten 10 dB Ref 117 dBpY #Atten 20 dB
#Peak #Peak
&%g S P &o@g
2
4B/ ,}VV VV'M dB/ —)M wﬁwl\?e
; [TwLT -
I I A omibasst
[roostetrenten WK el
LgRv LaRv
Ml $2 Ml $2
Center 2.437 08 GHz Span 58 MHz Center 2.437 08 GHz Span 58 MHz
#Res BH 100 kHz #UBW 300 kHz Sweep 4.8 ms (1201 pts) #Res BH 100 kHz #UBW 300 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandwidth Oce BH % Pur  99.00 % Occupied Bandwidth Oce BH % Pur  99.00 %
13.2778 MHz xdB 600 dB 16.4142 MHz xdB 600 dB
Transmit Freq Error  -20.657 kHz Transmit Freq Error  1.120 kHz
% dB Bandwidth 19.162 MHz B % dB Bandwidth 16.376 MHz B
2462 MHz 2462 MHz
5 Agilent RL 5 Agilent RL
Ref 107 dBpY #Atten 10 dB Ref 117 dBpY #Atten 20 dB
#Peak #Peak
v T v
3 h
dB/ il AN dB/ > ¢l bl ]
/ W A
il " fuuh J T A Mg,
Lo Y LA SR L !
LgRv LaRv
Ml $2 Ml $2
Center 2.462 08 GHz Span 58 MHz Center 2.462 08 GHz Span 58 MHz
#Res BH 100 kHz #UBW 300 kHz Sweep 4.8 ms (1201 pts) #Res BH 100 kHz #UBW 300 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandwidth Oce BH % Pur  99.00 % Occupied Bandwidth Oce BH % Pur  99.00 %
13.2794 MHz xdB 600 dB 16.4045 MHz xdB 600 dB
Transmit Freq Error  -48.994 kHz Transmit Freq Error  -665.656 Hz
% dB Bandwidth 10.113 MHz % dB Bandwidth 16.379 MHz

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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6dB Bandwidth
11n-20 11n-40
2412 MHz 2422 MHz
% Agilent RL % Agilent RL
Ref 117 dBpl sftten 28 dB Ref 167 dBpV *Htten 18 dB
*Peak *Peak
Log Log
18 _ . . 18 _’.au.\.l Lladetdet | hodoihg |y .J..\n‘_
o6/ e e i a2 a8/ il | 1]
| 1 ] T
N[ 1 . / l&. .
¥
i’ i , e i
L Moy | dtipanplgiai) | | k]
P “'-'ﬂ\""rﬂ M M“'%“'Nm ol aesr?” i M
LgRv LaAy
Ml §2 M1 52|
Center 2.412 89 GHz Span 5@ MHz Center 2.422 89 GHz Span 108 MHz
#Res BH 108 kHz WUBH 3088 kHz Sweep 4.8 ms (1261 prs) skes BH 100 kHz WUEH 300 kHz Sweep 9.6 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 1 Occupied Bandvidth Occ BR % PHr 9900 1
17.5840 MHz * dB  -600 5 35.9679 MHz *xdB -6.00d5
Transmit Freq Error  6.153 kHz Transmit Freq Error 18,659 kHz
% dB Bandwidth 17.632 MHz _ % dB Bandwidth 35,869 MHz
2437 MHz 2437 MHz
% Agilent RL % Agilent RL
Ref 117 dBpl #ftten 28 dB Ref 167 dBpV #Htten 18 dB
wPaak *Peak
Log Log
18 . . . . . 18 R LA L bty |y aadel o
B/ A A e L Y T I €
J ! Jj |
| T
, v A o
A [ S | atdibnntames’ facnin e
P R P Wi, e T ""‘w,,h
Lghv Lghv
Ml 52 M1 52|
Center 2.437 08 GHz Span 5@ MHz Center 2.437 B9 GHz Span 188 MHz
#Res BH 108 kHz WWEH 308 kHz Sweep 4.8 ms (1201 prs) sRes BH 108 kHz oUEH 300 kHz Sweep 9.6 ms (1201 pts)
Occupied Bandvidth Occ BH % Pur  90.00 1 Occupied Bandwidth Occ BR 7 Pur 9900 %
175771 MHz * dB  -600d5 35.9473 MHz % dB -6.00d5
Transmit Freq Error  1.449 kHz Transmit Freq Error  -3.894 kHz
% dB Bandwidth 17.686 MHz _ % dB Bandwidth 35.902 MHz _
2462 MHz 2452 MHz
% Agilent RL % Agilent RL
Ref 117 dBpl sftten 28 dB Ref 167 dBpV #Htten 18 dB
*Paak *Paak
Log Log
:lgr‘ T I g & ;gz > ‘T“M e £ =
| T ] T
: v . R - .
g R e e a5V
R T T N i Lt "ol
LgAy b . LghRv . . . . .
M 52 ML s2 |
Center 2.462 88 GHz Span 5@ MHz Center 2.452 89 GHz Span 188 MHz
*Res BN 108 kHz SUBH 309 kHz Sweep 4.8 ms (1201 prs) sRes BH 108 kHz VBN 300 kHz Sweep 9.6 ms (1201 pts)
Occupied Bandvidth Occ BH 7 Pur  99.00 1 Occupied Bandvidth Occ BH X Pur  99.00 1
17.5784 MHz % dB  -600 5 35.9715 MHz *dB -6.00d8
Transmit Freq Error  -3.375 kHz Transmit Freq Error  -12.712 kHz
% dB Bandwidth 17.594 MHz % dB Bandwidth 35.897 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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6dB Bandwidth

BT LE
2402 MHz

- Agilent RL

Ref 167 dBpY #Atten 16 dB
#Peak
Log
16

dB/ _)?
f

|

LaAy

ML $2
Center 2.402 608 GHz Span 18 MHz
#Res BH 108 kHz #WBH 380 kHz Sweep 1.04 ms (1201 pis)
Occupied Bandwidth Occ BH Z Pur  99.00 2

1.9548 MH=z xdB -6.69 dB

Transmit Freq Error  11.461 kHz
% oB Bandwidth TeR.772 kHz

2440 MHz

- Agilent RL

Ref 167 dBpV #Aitten 10 dB
#Peak
Log
16

dB/ 9?
I

| o

LaAw

ML $2]
Center 2.446 608 GHz Span 18 MHz
#Res BH 108 kHz #WBH 380 kHz Sweep 1.04 ms (1201 pts)

Occupied Bandwidth Oce BH % Pur  99.00 %
1.8525 MHz % dB 600 dB

Transmit Freq Error  11.341 kHz
% «B Bandwidth 720.547 kHz

2480 MHz

- Agilent RL

Ref 167 dBpV #Aitten 10 dB
#Peak
Log
16

dB/ 9?
!

/’64‘

LaAw

ML $2]
Center 2.486 608 GHz Span 18 MHz
#Res BH 108 kHz #WBH 380 kHz Sweep 1.04 ms (1201 pts)

Occupied Bandwidth Oce BH % Pur  99.00 %
1.854@ MHz % dB 600 dB

Transmit Freq Error  16.929 kHz
% ¢B Bandwidth 724.318 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



Test report No. : 12193629S-A-R2
Page : 35 of 136
Issued date : April 9, 2019
FCCID : RYYWYSAGVDXG
99%Occupied Bandwidth
2412 MHz 2412 MHz
5 Agilent RL 5 Agilent RL
Ref 107 dBpY #Atten 10 dB Ref 117 dBpY #Atten 20 dB
#Peak #Peak
Log 3T < Log
18 & % [T I . i, |t | I I
dB/ F’H’ “\\\\ dB/ 7 ?\E
. sl P g g,
- ey o | N T o]
LgRv LaRv
Ml $2 Ml $2
Center 2.412 08 GHz Span 58 MHz Center 2.412 08 GHz Span 58 MHz
#Res BH 270 kHz #UBH 820 kHz Sweep 1.04 ms (1201 pts) #Res BH 330 kHz #UYBW 1 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Oce BH % Pur  99.00 % Occupied Bandwidth Oce BH % Pur  99.00 %
13.2913 MHz xdB 600 dB 16.6779 MHz xdB 600 dB
Transmit Freq Error  -16.142 kHz Transmit Freq Error 20,981 kHz
% dB Bandwidth 10.237 MHz % dB Bandwidth 16.469 MHz
2437 MHz 2437 MHz
3 Agilent RL 3 Agilent RL
Ref 107 dBpY #ftten 16 dB Ref 117 dBpY #ftten 26 dB
#Peak #Peak
Log WAL w Log
10 o e 10 L i, —
4B/ r’rﬂ ”\q\\ 4B/ ,f? ‘{\
i \ A
/ 1, _raens bt Aot
. N"W '\M MW 5
LgAv LgRy
Ml 52 Ml 52
Center 2.437 08 GHz Span 56 MHz Center 2.437 08 GHz Span 56 MHz
#Res BW 270 kHz #UBH 320 kHz Sweep 1.04 ms (1261 pts) #Res BW 330 kHz #YBH 1 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandvidth Occ BH % Pur 9900 7 Occupied Bandwidth Occ BH % Pur  59.00 7
13.2967 MHz xdB 600 d5 16.7142 MHz xdB 600 d5
Transmit Freq Error  -26.362 kHz Transmit Freq Error 24,814 kHz
% dB Bandwidth 10.236 MHz _ % dB Bandwidth 16.447 MHz _
2462 MHz 2462 MHz
Agilent RL Agilent RL
Ref 107 dBpY #ftten 16 dB Ref 117 dBpY #ftten 26 dB
#Peak #Peak
Log S T Vel e Log
18 o e 18 - JVESNE VUG PRSI -
4B/ /J” “1,\‘ 4B/ j’ ‘{\
- " J”f{ M"”Mvn A
iz ol e WA T
LgAv LgRy
Ml 52 Ml 52
Center 2.462 08 GHz Span 56 MHz Center 2.462 08 GHz Span 56 MHz
#Res BW 270 kHz #UBH 320 kHz Sweep 1.04 ms (1261 pts) #Res BW 330 kHz #YBH 1 MHz Sweep 1.04 ms (1261 pts)
Occupied Bandvidth Occ BH % Pur 9900 7 Occupied Bandwidth Occ BH % Pur  59.00 7
13.3067 MHz xdB 600 d5 16.7057 MHz xdB 600 d5
Transmit Freq Error  -35.135 kHz Transmit Freq Error  9.308 kHz
% dB Bandwidth 10.235 MHz % dB Bandwidth 16.436 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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99% Occupied Bandwidth

11n-20 11n-40
2412 MHz 2422 MHz
W Agilent RL W Agilent RL
Ref 117 dBp #Atten 20 dB Ref 167 dBpV #Htten 10 dB
*Peak *Peak
Log Log e f
18 | e e et “'"\?‘_ 1 18 1 _’? T ?\{_
dB/ { dB/ I +
T i et - -
! ! ! ] ! LY
e /:'-/f Wl‘w“\kn. ™ M
[arte TP R
Lofv 1 4 4 4 . LgRy 1 4 4 4 1
ML S | | | | | ML S | | |
Center 2.412 99 GHz Span 58 MHz Center 2.422 89 GHz Span 188 MHz
*Res BH 360 kHz SUBH 1.1 MHz Sweep 1.84 ms (1201 pts) sRes BH 750 kHz WWEH 2.2 MHz Sweep 1.84 ms (1201 pts)
Occupied Bandvidth Occ BH % Pur 9900 7 Occupied Bandvidth Occ BH % Pur 9900 7
17.7598 MHz *dB -6.00dB 36.4331 MHz *dB -6.00dB
Transmit Freq Error  27.218 kHz Transmit Freq Error 52,005 kHz
% dB Bandwidth 17.635 MHz B % dB Bandwidth 36,120 MHz
2437 MHz 2437 MHz
5 Agilent RL 5 Agilent RL
Ref 117 dBpV sAtten 28 d Ref 187 dBpV sAtten 19 d
wPeak wPeak
Log - - - - - Log - - SR
19 _n‘r_,“_ T TR A oe 10 _,.?r“"-a "-,(_
dB/ | | \ | dB/ | / \
J'.’ \= { ..\L‘..
i n o AT Py
e Bl W ] -
T -
Lgfv Lgfv
ML S | | | | | ML S
Center 2.437 89 GHz Span 58 MHz Center 2.437 89 GHz Span 188 MHz
*Res BH 360 kHz *UEH 1.1 MHz Sweep 1.84 ms (1201 prs) *Res BH 750 kHz *UBH 2.2 MHz Sweep 1.04 ms (1201 prs)
Occupied Bandwidth Occ BH X Pur 9900 1 Occupied Bandwidth Occ BH X Pur 9900 1
17.7476 MHz Al -G 36.4457 MHz Al -G
Transmit Freq Error  7.554 kHz Transmit Freq Error 27,835 kHz
% dB Bandwidth 17.598 MHz B % dB Bandwidth 36,074 MHz B
2462 MHz 2452 MHz
% Agilent RL ¥ Agilent RL
Ref 117 dBpV *Htten 20 d Ref 187 dBpY #Htten 10 d
*Peak wPeak
Log Log E S S R -1
18 _"",—- i P .»—\vv 18 -)I" '.Ib
o8/ | [/ . \] . o8/ | / \
v 7 ;
/ \"'I‘ "If— T —
- 4y W ey,
“M/‘LWM H‘-\.A,\M
LaRv LaRv
M1 S2] M1 S2]
Center 2.462 8@ GHz Span 58 MHz Center 2,452 88 GHz Span 108 MHz
sRes BH 360 kHz #JEH 1.1 MHz Sweep 1.84 ms (1261 pts) skes BH 758 kHz WEBH 2.2 MHz Sweep 1.84 ms (1261 pts)
Occupied Bandwidth Occ BK 7 Pur 9900 % Occupied Bandwidth Occ BK 7 Pur 9900 %
17.7521 MHz *dB  -6.00d5 36.5421 MHz *dB  -6.00d5
Transmit Freq Error  7.359 kHz Transmit Freq Error  -1.895 kHz
% dB Bandwidth 17.566 MHz % dB Bandwidth 36,095 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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99% Occupied Bandwidth

BT LE

2402 MHz

# Agilent RL

Ref 167 dBpY #ftten 10 dB

#Peak

Log
16 o

B/ e

WMWWMWJ.WW

Lafh B P

ML 82

Center 2.402 600 GHz Span 10 MHz
#Res B 20 kHz #UBH 62 kHz Sweep 23.84 ms (1201 pts)

Occupied Bandwidth Occ BH % Pur  99.00
1.0360 MHz % dB  -6.00 dB

Transmit Freq Error  16.446 kHz
% «B Bandwidth 655.520 kHz

2440 MHz

# Agilent RL

Ref 167 dBpY #ftten 10 dB

#Peak

Log
16 %

B/ S

[Pl R T
Lgfv Rl A

ML $2
Center 2.446 600 GHz Span 10 MHz
#Res B 20 kHz #UBH 62 kHz Sweep 23.84 ms (1201 pts)

Occupied Bandwidth Occ BH % Pur  99.00
1.8352 MHz % dB  -6.00 dB

Transmit Freq Error  16.804 kHz
% «B Bandwidth 655.022 kHz

2480 MHz

# Agilent RL

Ref 167 dBpV #Atten 18 dB

#Peak

Log
18 o

4B/ e

Bt WWW"MM L

LoAv =

ML 2]

Center 2.480 B0 GHz Span 16 MHz
#Res BH 26 kHz #YBH 62 kHz Sweepn 23.84 ms (1261 prs)

Occupied Bandwidth Occ BH % Pur  99.00 7
1.0359 MHz % dB  -6.00 dB

Transmit Freq Error  16.380 kHz
% ¢B Bandwidth 657.718 kHz

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Maximum Peak Output Power

Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 12193629S-A-R2
Date April 9, 2018
Temperature / Humidity 22 deg. C/35%RH
Engineer Kazuya Noda
Mode Tx 11b
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] [ [dBm]] [mW] | [dBm]] [mW] | [dB]
2412 | 412 | 1.12 | 985 | 15.09 | 32.28 | 30.00 | 1000 | 1491 | 2.50 | 17.59 | 57.41 | 36.02 | 4000 | 18.43
2437 | 449 | 1.12 | 9.85 | 15.46 | 35.16 | 30.00 | 1000 | 14.54 | 2.50 | 17.96 | 62.52 | 36.02 | 4000 | 18.06
2462 | 457 | 1.13 | 9.84 | 1554 | 35.81 | 30.00 | 1000 | 14.46 | 2.50 | 18.04 | 63.68 | 36.02 | 4000 | 17.98

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

2437MHz

Rate |Reading| Remark

[Mbps]| [dBm]

1 4.49 |*
2 4.40
5.5 3.93

11 3.87

*: Worst Rate
All comparison were carried out on same frequency and measurement factors.

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

Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 12193629S-A-R2
Date April 9, 2018
Temperature / Humidity 22 deg. C/35%RH
Engineer Kazuya Noda
Mode Tx 11g
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] [ [dBm]| [mW] | [dBm]| [mW] | [dB]
2412 | 12.19 | 1.12 | 9.85 | 23.16 [207.01 | 30.00 | 1000 | 6.84 | 2.50 | 25.66 |368.13 | 36.02 | 4000 | 10.36

2437 | 12.15 | 1.12 9.85 123.12 |205.12 | 30.00 | 1000 [ 6.88 2.50 ] 25.62 [364.75] 36.02 | 4000 | 10.40
2462 | 12.11 1.13 9.84 ]23.08 ]203.24 | 30.00 | 1000 | 6.92 2.50 | 25.58 [361.41 ] 36.02 | 4000 | 10.44

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.

2437 MHz

Rate |Reading] Remark

[Mbps] | [dBm]
6

12.15 |*
9 12.05
12 11.90
18 11.77
24 11.34
36 11.33
48 11.27
54 11.44

*: Worst Rate
All comparison were carried out on same frequency and measurement factors.

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

Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 12193629S-A-R2
Date April 9, 2018
Temperature / Humidity 22 deg. C/35%RH
Engineer Kazuya Noda
Mode Tx 11n-20
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] [ [dBm]| [mW] | [dBm]| [mW] | [dB]
2412 | 12.52 | 1.12 | 985 | 23.49 [223.36 | 30.00 | 1000 | 6.51 | 2.50 | 25.99 |397.19 | 36.02 | 4000 | 10.03

2437 | 12.30 | 1.12 9.85 123.27 |212.32 ] 30.00 | 1000 [ 6.73 2.50 | 25.77 [377.57]36.02 | 4000 | 10.25
2462 | 12.72 | 1.13 9.84 123.69 ]233.88 30.00 | 1000 | 6.31 2.50 ] 26.19 |415.91 ] 36.02 | 4000 | 9.83

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.

2437 MHz
MCS |Reading| Remark
Number|
MCS]| [dBm]
0 12.00
1 12.30 |*
2 12.08
3 10.25
4 10.07
5 12.09
6 11.96
7 12.06

*: Worst Rate
All comparison were carried out on same frequency and measurement factors.

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

Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 12193629S-A-R2
Date April 9, 2018
Temperature / Humidity 22 deg. C/35%RH
Engineer Kazuya Noda
Mode Tx 11n-40
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] [ [dBm]| [mW] | [dBm]| [mW] | [dB]
2422 | 1139 | 1.12 | 9.85 | 22.36 [172.19 | 30.00 | 1000 | 7.64 | 2.50 | 24.86 |306.20 | 36.02 | 4000 | 11.16
2437 | 11.08 | 1.12 | 9.85 | 22.05 | 160.32 | 30.00 | 1000 | 7.95 | 2.50 | 24.55 |285.10 | 36.02 | 4000 | 11.47
2452 | 11.02 | 1.12 | 9.84 | 21.98 [ 157.76 | 30.00 | 1000 | 8.02 | 2.50 | 24.48 |280.54 | 36.02 | 4000 | 11.54

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.

2437 MHz
MCS |Reading| Remark
Number|
MCS]| [dBm]
0 11.08 |*
1 9.92
2 9.68
3 9.87
4 10.07
5 10.73
6 10.03
7 10.04

*: Worst Rate
All comparison were carried out on same frequency and measurement factors.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Maximum Peak Output Power

Test place Shonan EMC Lab. No.l1 Measurement Room
Report No. 12193629S-A-R2
Date March 16, 2018
Temperature / Humidity 24 deg. C/40 % RH
Engineer Yosuke Ishikawa
Mode Tx BT LE
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 |-1038 | 1.12 | 985 | 059 | I.15 | 30.00 | 1000 | 29.41 | 2.50 | 3.09 | 2.04 | 36.02 | 4000 | 32.93

2440 |-10.36 ] 1.12 9.84 0.60 1.15 ]30.00 | 1000 |29.40 | 2.50 3.10 2.04 ]36.02 | 4000 [ 32.92
2480 1-10.44 | 1.13 9.84 0.53 1.13 | 30.00 | 1000 | 29.47 | 2.50 3.03 2.01 [ 36.02 | 4000 | 32.99

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
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Average Output Power

(Reference data for RF Exposure)

Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 12193629S-A-R2
Date April 9, 2018
Temperature / Humidity 22 deg. C/35 % RH
Engineer Kazuya Noda
Mode Tx
11b 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]
2412 0.91 1.12 9.85 11.88 15.42 0.01 11.89 15.45
2437 1.37 1.12 9.85 12.34 17.14 0.01 12.35 17.18
2462 1.41 1.13 9.84 12.38 17.30 0.01 12.39 17.34
11g 6 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]
2412 1.93 1.12 9.85 12.90 19.50 0.06 12.96 19.77
2437 1.81 1.12 9.85 12.78 18.97 0.06 12.84 19.23
2462 1.60 1.13 9.84 12.57 18.07 0.06 12.63 18.32
11n-20 MCS 0
Freq. | Reading| Cable | Atten. Result Duty Result
Loss Loss (Time average) factor |(Burst power average
[MHz] | [dBm] [dB] [dB] [dBm] [ [mW] [dB] [dBm] [mW]
2412 1.31 1.12 9.85 12.28 16.90 0.01 12.29 16.94
2437 1.35 1.12 9.85 12.32 17.06 0.01 12.33 17.10
2462 1.28 1.13 9.84 12.25 16.79 0.01 12.26 16.83
11n-40 MCS 0
Freq. | Reading| Cable | Atten. Result Duty Result
Loss Loss (Time average) factor |(Burst power average
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] [dB] [dBm] [mW]
2422 -0.89 1.12 9.85 10.08 10.19 0.02 10.10 10.23
2437 -0.94 1.12 9.85 10.03 10.07 0.02 10.05 10.12
2452 -0.85 1.12 9.84 10.11 10.26 0.02 10.13 10.30

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.

The average output power was measured with the lowest order modulation and

lowest data rate configuration in each IEEE 802.11 mode based on KDB 248227 D01.

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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Average Output Power
(Reference data for RF Exposure)

Test place Shonan EMC Lab. No.5 Shielded Room

Report No. 12193629S-A-R2

Date March 16, 2018

Temperature / Humidity 24 deg. C/40 % RH

Engineer Yosuke Ishikawa

Mode Tx BT LE
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 -12.94 1.12 9.85 -1.97 0.64 2.03 0.06 1.01
2440 -12.95 1.12 9.84 -1.99 0.63 2.03 0.04 1.01
2480 -13.03 1.13 9.84 -2.06 0.62 2.03 -0.03 0.99

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
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Burst rate confirmation(for Radiated Spurious Emission)

Test place Shonan EMC Lab. No.1 Measurement Room
No.1 Measurement Room  No.5 Shielded Room
Report No. 12193629S-A-R2
Date March 30, 2018 April 9, 2018
Temperature / Humidity 24 deg. C/35%RH 22 deg. C/35%RH
Engineer Kazuya Noda Kazuya Noda
Mode Tx
11b 1 Mbps 11g 6 Mbps
Duty > 98 % Duty > 98 %
i Agilent RL 5 Aglent RL
& Mirz 3321 ms & Merl 3189 ps
Bef 18 dBn sfitten 28 4B 150 4B Bef 18 dBm sfirten 20 dB 871 4B
*Feak S N— — Sr—— = sPeak
Log T Log
18 | 18
a8/ | &/
)
&
Lafiv Lo
51 52 51 52
Center 2437 BAA GHz Span @ Hz Center 2437 AOA GHz Span @ Hz
Bes BN 8 MHz *UEH 58 MHz Sneep 35.2 ms (8081 prs) Fes BH & HHz sYEH 58 MHz Sweep 408 ps (B001 prs)
Markar Trace Tyoe X Axig RAmplicuda Markar Trace Typa K Axig FRmplituds
1] N Tina 990.0 pe -59.03 diw 1r (&3] Tima 45,55 po =79.78 diw
ia L&+ Tme 3321 w 368 dR ia [+ Tima 09 e &®.71 dR
F- o Tmg 9988 ue £9.03 dbm 2R 3 Tima ALEE e 9079 déw
28 n Tima 3221 »s .09 4B s L¢3 Time G e [X-IN ]
11n-20 MCS 1 11n-40 MCS 0
Duty > 98 % Duty > 98 %
@ Agient RL @ Agient RL
& Mer2 2581 ms & Mirz 2455 ms
Bef 18 dBm sfirten 20 dB 4.34 4B Bef 18 dBm sfirten 20 dB 312 4B
sPeak sPeak
Log Log i 5
18 18 YR
48/ ®/ 1
Lafv Lafv T
51 52 51 52
Canter 2437 808 GHz Span @ Hz Center 2437 AOA GHz Span @ Hz
Res BH & HHz =YEH 58 MHz Sweep 3 ms (2000 prad Res BH & HHz =VEH 58 MHz Sweep 3 ms (2000 prad
Markar Trace Typa X Axig Rmplituds Markar Trace Typa X Axig FRmplituds
1r (&3] Tima 3890 ps =61.92 dBw 1r (&3] Tima 3898 ps =61.27 dBw
ia [+ Tima 2582 e a.41 df ia [+ Tima 2486 me =0, 76 df
2R 3 Tima 3998 e 61.92 dém 2R 3 Tima 3998 pe 61.27 diém
s L¢3 Time 2591 »t 4,34 g0 s L¢3 Time 2495 »t -312 @
BT LE
Tx on / (Tx on + Tx off) = 0.626
Tx on / (Tx on + Tx off) * 100 = 62.6 %
Duty factor = 20 * log (0.6249 / 0.3912) = 4.07 dB
“ Agilent RL
a Mer2 B4 ps
sAeten 18 48 .50 dB
(.'-enler 2,449 PBR GHz Span @ Hz
Bes BN & MHz *UEH 58 MHz Sweep 999 ps (BR01 prs)
Markar Trace Type ¥ Auig InphTUdE
fL3 (&3] Tina 93.49 e T0.95 dBa
s [£3) Tine 0.3 =037
F 3 Ting 93.49 pw T8.95 dEm
2a (£} Tine 6249 we -1.50 g0

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

UL Japan, Inc.
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Burst rate confirmation(for Average Output Power)

Test place Shonan EMC Lab.
No.1 Measurement Room  No.5 Shielded Room
Report No. 12193629S-A-R2
Date March 30, 2018 April 9, 2018
Temperature / Humidity 24 deg. C/35%RH 22 deg. C/35%RH
Engineer Kazuya Noda Kazuya Noda
Mode Tx
11b 1 Mbps 11g 6 Mbps
Tx on/ (Tx on + Tx off) = 0.999 Tx on / (Tx on + Tx off) = 0.987
Tx on/ (Tx on + Tx off) * 100 = 999 ¢, Tx on / (Tx on + Tx off) * 100 = 98.7 %
Duty factor =10 * log (33.214 / 33.211) = 0.01 dB Duty factor =10 * log (0.3151/0.3109) = 0.06 dB
i Agilent RL 5 Aglent RL
& Mirz 3321 ms & Merl 3189 ps
Bl 18 dB: sBueen 28 4 180 dB Ref 18 dBm +htten 20 B 571 dB
Pk [, S E— — sre— = Pk
Log T Log
1@ | 1
4B/ | g8/
:
Lafiy Lafw
s1§2) s1 82
Center 2437 BAA GHz Span @ Hz Center 2437 AOA GHz Span @ Hz
Bios EM 8 MHz SUEH 56 MHz Swoep 35.2 ms (3001 prs) Res BH 3 HHz SUEH 58 MHz Sween 400 ps (3001 prs)
O e 3008 e 5003 i OO The 58 e 7975 dba
L & = mal aiten s 2 m s n
b & Tina 321 me 309 di Za & Tiss 61 pe 604 6
11n-20 MCS 0 11n-40 MCS 0
Tx on / (Tx on + Tx off) = 0.999 Tx on / (Tx on + Tx off) = 0.996
Tx on / (Tx on + Tx off) * 100 = 99.9 9, Tx on / (Tx on + Tx off) * 100 = 99.6 %
Duty factor =10 * log (5.132 /5.126) = 0.01 dB Duty factor =10 * log (2.495 / 2.486) = 0.02 dB
@ Agient RL @ Agient RL
& Mer2 5132 ms & Mirz 2455 ms
Ref 18 dBm +htten 20 B 1.90 4B Ref 18 dBm +htten 20 B 312 dB
*Feik z Peak
Log Log i 5
1 1 " N
&/ b 1
R | %
Lafv Lafv T
s1 82 s1 82
Canter 2437 808 GHz Span @ Hz Center 2437 AOA GHz Span @ Hz
Res BH 3 HHz SUEH 58 HHz Sweep 6.4 ms (3001 prs) Res BH 3 HHz SUEH 58 MHz Sween 3 ms (5001 prs)
”"i'.f" 'Ei?' 'f.?: E{B}Ep .s'éf,g's;:ﬁg ”"i'.f" 'Ei?' 'f.?: Ea}ﬁzp .n'i;S'i'h:EE
AR oie era AR i e
BT LE
Tx on / (Tx on + Tx off) = 0.626
Tx on / (Tx on + Tx off) * 100 = 62.6 %
Duty factor =10 * log (0.6249 / 0.3912) = 2.03 dB
“ Agilent RL
a Mer2 B4 ps
Rel & dBn sFitten 10 4B 58 4B
sFeak
Lug T I —
1@ |
@/ [
Lafiv 1
s1 52
Center 2440 B9 GH2 Span @ Hz
Res BN & Mz SUEH 56 MHz Sween 309 ps (5001 pra)
RS T 91043 e P1.35 dEn
L o2 om s b
2 a Tine 243 e -150 @

UL Japan, Inc.
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Radiated Spurious Emission

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3 3
Date April 10,2018 April 21,2016
Temperature / Humidity 21 deg. C/28 % RH 22 deg. C/46 % RH
Engineer Yosuke Ishikawa Yosuke Ishikawa

(1 GHz - 13 GHz) (13 GHz - 26.5 GHz)
Antenna 1001932PT
Mode Tx 11b 2412 MHz

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

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2390.000(PK 50.80 27.26 14.15 44.13 2.33 50.41 73.90 234 247 285
Hori. 4824.000| PK 56.21 31.46 6.77 44.46 233 5231 73.90 21.5 191 271
Hori. 7236.000(PK 46.95 36.62 8.43 44.00 233 5033 73.90 23.5 100 0
Hori. 9648.000| PK 48.27 38.66 9.30 43.83 2.33 54.73 73.90 19.1 100 0
Hori. 2390.000|AV 40.27 27.26 14.15 44.13 2.33 39.88 53.90 14.0 247 285
Hori. 4824.000({AV 52.61 31.46 6.77 44.46 2.33 48.71 53.90 5.1 191 271
Hori. 7236.000|AV 36.75 36.62 8.43 44.00 2.33 40.13 53.90 13.7 100 0
Hori. 9648.000(AV 37.99 38.66 9.30 43.83 233 44.45 53.90 9.4 100 0
Vert. 2390.000|PK 49.08 27.26 14.15 44.13 233 48.69 73.90 252 134 303
Vert. 4824.000(PK 56.07 31.46 6.77 44.46 2.33 52.17 73.90 21.7 172 42
Vert. 7236.000{PK 47.21 36.62 8.43 44.00 2.33 50.59 73.90 233 100 0
Vert. 9648.000(PK 47.81 38.66 9.30 43.83 233 54.27 73.90 19.6 100 0
Vert. 2390.000|AV 39.05 27.26 14.15 44.13 2.33 38.66 53.90 15.2 134 303
Vert. 4824.000|AV 52.69 31.46 6.77 44.46 2.33 48.79 53.90 5.1 172 42
Vert. 7236.000({AV 37.24 36.62 8.43 44.00 2.33 40.62 53.90 13.2 100 0
Vert. 9648.000{AV 37.53 38.66 9.30 43.83 2.33 43.99 53.90 9.9 100 0

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

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

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

Hori. 2412.000|PK 97.75 27.33 14.16 44.14 233 97.43 - -|Carrier

Hori. 2400.000|PK 41.27 27.29 14.15 44.14 233 40.90 77.43 36.5

Vert. 2412.000|PK 98.09 2733 14.16 44.14 233 97.77 - -| Carrier

Vert. 2400.000|PK 41.70 27.29 14.15 44.14 233 4133 77.77 36.4

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 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. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 10,2018
Temperature / Humidity 21 deg. C/28 % RH
Engineer Yosuke Ishikawa
(1 GHz - 13 GHz)
Antenna 1001932PT
Mode Tx 11b 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.411 5@ GHz
Ref 120.9 dByV Atten 30 dB Ref 120.8 dBpV Atten 30 dB 97.37 dBull
sEmiPk wPeak
Log * Log
16 16
dB/ dB/ )
# - " _|_|_l? MM
4 Y] " I ¥
[ 2 A
/| | dEpY P
sLgAy /| 1 LgRv .
vl s i s1 s
3 FC T N PR AT FETT NPT W porer e ragen, epe. SETRRY RN ALY RN U3 FC
< o e e o e i e 8 P PTG VPV T VN R s e
Sup Swp I T I T I T I
Center 2.390 B8 GHz Span 58 MHz Center 2,390 98 GHz Span 58 MHz
#Res BW (CISPR) 1 MHz WWEH 3 MHz Sweep 104 ms (1201 pts) sRes BW 108 kHz #VEH 388 kHz Sweep 4.5 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 2.411 5@ GHz

Ref 120.4 dEpV Atten 38 dB Ref 120.4 dEpV Atten 38 dB 97.36 depV
*EmiPk *Peak
Log ¥ Log
18 18
dB/ dB/ .

o o

JH"J ol Al ’
{ 774 | | | | | | | -
_.f'} dBpl I
sLgRy | 1 | 1 | 1 | f 1 LgAv I
7 i
vl 2 / 31 82
V3 FC . { V3 FC
PR | " #dai, o K priatond b

ﬂ-m i e’ ﬂ-m SN Y DR SYE TN VO R RV PTIY BEER I S N
Sup Sup | T | T | T |
Center 2,398 88 GHz Span 58 MHz Center 2,390 68 GHz Span 58 MHz
*Res EW (CISPR) 1 MHz *VEH 3 MHz Sweep 1.84 ms (1281 prs) *Res EW 108 kHz *VEH 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 : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3 3
Date April 10, 2018 April 21, 2016
Temperature / Humidity 21 deg. C/28 % RH 22 deg. C/46 % RH
Engineer Yosuke Ishikawa Yosuke Ishikawa

(1 GHz - 13 GHz) (13 GHz - 26.5 GHz)
Antenna 1001932PT
Mode Tx 11b 2437 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. 4874.000| PK 57.38 31.59 6.80 44.47 233 53.63 73.90 20.2 145 261
Hori. 7311.000|PK 47.62 36.75 8.50 44.03 233 51.17 73.90 22.7 100 0
Hori. 9748.000| PK 47.94 38.78 9.38 43.84 233 54.59 73.90 19.3 100 0
Hori. 4874.000|AV 53.80 31.59 6.80 44.47 2.33 50.05 53.90 3.8 145 261
Hori. 7311.000(AV 39.38 36.75 8.50 44.03 233 4293 53.90 10.9 100 0
Hori. 9748.000|AV 39.77 38.78 9.38 43.84 233 46.42 53.90 7.4 100 0
Vert. 4874.000|PK 56.64 31.59 6.80 44.47 233 52.89 73.90 21.0 117 296
Vert. 7311.000|PK 47.04 36.75 8.50 44.03 233 50.59 73.90 233 100 0
Vert. 9748.000| PK 47.55 38.78 9.38 43.84 2.33 54.20 73.90 19.7 100 0
Vert. 4874.000|AV 53.10 31.59 6.80 44.47 233 49.35 53.90 4.5 117 296
Vert. 7311.000(AV 39.25 36.75 8.50 44.03 233 42.80 53.90 11.1 100 0
Vert. 9748.000|AV 40.07 38.78 9.38 43.84 233 46.72 53.90 7.1 100 0

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 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

1 +81 463 50 6401

Facsimile
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Antenna
Mode

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

Radiated Spurious Emission

12193629S-A-R2
Shonan EMC Lab.

3

April 10, 2018

21 deg. C/28 % RH
Yosuke Ishikawa
(1 GHz - 13 GHz)
1001932PT
Tx 11b 2462 MHz

3

April 21, 2016

22 deg. C/46 % RH
Yosuke Ishikawa

(13 GHz - 26.5 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [cm] [deg]
Hori. 2483.500|PK 49.37 27.55 14.25 44.16 233 49.34 73.90 24.5 260 100
Hori. 4924.000|PK 58.07 31.73 6.85 44.49 233 54.49 73.90 19.4 179 270
Hori. 7386.000(PK. 48.08 36.88 8.57 44.06 233 51.80 73.90 22.1 100 0
Hori. 9848.000(PK. 47.28 38.90 9.48 43.86 233 54.13 73.90 19.7 100 0
Hori. 2483.500|AV 41.25 27.55 14.25 44.16 233 4122 53.90 12.6 260 100
Hori. 4924.000|AV 54.98 31.73 6.85 44.49 233 51.40 53.90 2.5 179 270
Hori. 7386.000(AV 39.72 36.88 8.57 44.06 233 43.44 53.90 10.4 100 0
Hori. 9848.000(AV 40.19 38.90 9.48 43.86 233 47.04 53.90 6.8 100 0
Vert. 2483.500|PK 50.13 27.55 14.25 44.16 233 50.10 73.90 23.8 145 226
Vert. 4924.000|PK 58.48 31.73 6.85 44.49 233 54.90 73.90 19.0 100 348
Vert. 7386.000(PK 47.96 36.88 8.57 44.06 233 51.68 73.90 222 100 0
Vert. 9848.000(PK. 47.29 38.90 9.48 43.86 233 54.14 73.90 19.7 100 0
Vert. 2483.500|AV 38.43 27.55 14.25 44.16 233 38.40 53.90 15.5 145 226
Vert. 4924.000|AV 55.56 31.73 6.85 44.49 233 51.98 53.90 1.9 100 348
Vert. 7386.000(AV 39.71 36.88 8.57 44.06 233 4343 53.90 10.4 100 0
Vert. 9848.000(AV 39.82 38.90 9.48 43.86 233 46.67 53.90 7.2 100 0

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m) = 2.33 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

1 +81 463 50 6401
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Report No.
Test place

Radiated Spurious Emission
(Reference Plot for band-edge)

12193629S-A-R2
Shonan EMC Lab.

Semi Anechoic Chamber 3

Date

April 10, 2018

Temperature / Humidity 21 deg. C/28 % RH

Engineer

Antenna
Mode

Yosuke Ishikawa
(1 GHz - 13 GHz)
1001932PT

Tx 11b 2462 MHz

Horizontal

Restricted-band band-edge Plot
R T

5 Agilent

Ref 122.1 dBpV Atten 36 dB

sEmiPk
Log

18
dB/

sLaAy | I .\'.

VL 52
V3 FC

£(6):

FTun i W ISRPIEY ISR PHRSPPEISY WSTSSPPU SRR ORI |

Swip

Center 2,483 50 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 pes)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

Restricted-band band-edge Plot
R T

% Agilent

Ref 1260.5 dBpV Atten 36 dB
sEmiPk

Log
18
dB/

sLaRy

Vi os2
V3 FC |
£(F):
FTun
Swp

g b s g o o e

Center 2,483 50 GHz Span 50 MHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Facsimile
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Antenna
Mode

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

Radiated Spurious Emission

12193629S-A-R2
Shonan EMC Lab.

3

April 10, 2018

21 deg. C/28 % RH
Yosuke Ishikawa
(1 GHz - 13 GHz)
1001932PT
Tx 11g 2412 MHz

3

April 21, 2016

22 deg. C/46 % RH
Yosuke Ishikawa

(13 GHz - 26.5 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [cm] [deg]
Hori. 2390.000|PK 62.94 27.26 14.15 44.13 233 62.55 73.90 11.3 241 268
Hori. 4824.000|PK 55.81 31.46 6.77 44.46 233 51.91 73.90 21.9 141 269
Hori. 7236.000(PK 47.01 36.62 8.43 44.00 233 50.39 73.90 23.5 100 0
Hori. 9648.000(PK. 48.44 38.66 9.30 43.83 233 54.90 73.90 19.0 100 0
Hori. 2390.000|AV 50.91 27.26 14.15 44.13 233 50.52 53.90 33 241 268
Hori. 4824.000|AV 46.37 31.46 6.77 44.46 233 42.47 53.90 11.4 141 269
Hori. 7236.000(AV 39.09 36.62 8.43 44.00 233 42.47 53.90 11.4 100 0
Hori. 9648.000(AV 39.92 38.66 9.30 43.83 233 46.38 53.90 7.5 100 0
Vert. 2390.000|PK. 53.14 27.26 14.15 44.13 233 52.75 73.90 21.1 168 249
Vert. 4824.000|PK 54.61 31.46 6.77 44.46 233 50.71 73.90 23.1 102 342
Vert. 7236.000(PK 47.18 36.62 8.43 44.00 233 50.56 73.90 233 100 0
Vert. 9648.000(PK. 47.44 38.66 9.30 43.83 233 53.90 73.90 20.0 100 0
Vert. 2390.000|AV 43.14 27.26 14.15 44.13 233 42.75 53.90 11.1 168 249
Vert. 4824.000|AV 45.87 31.46 6.77 44.46 233 41.97 53.90 11.9 102 342
Vert. 7236.000(AV 38.97 36.62 8.43 44.00 233 4235 53.90 11.5 100 0
Vert. 9648.000(AV 39.90 38.66 9.30 43.83 233 46.36 53.90 7.5 100 0

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m) = 2.33 dB

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

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. 2412.000|PK 95.11 27.33 14.16 44.14 2.33 94.79 - -| Carrier

Hori. 2400.000|PK 58.17 27.29 14.15 44.14 2.33 57.80 74.79 17.0

Vert. 2412.000|PK 95.35 2733 14.16 44.14 233 95.03 - -| Carrier

Vert. 2400.000|PK 52.51 27.29 14.15 44.14 2.33 52.14 75.03 22.9

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92 m /3.0 m) = 2.33 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

1 +81 463 50 6401
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Radiated Spurious Emission

(Reference Plot for band-edge)

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 10,2018
Temperature / Humidity 21 deg. C/28 % RH
Engineer Yosuke Ishikawa
(1 GHz - 13 GHz)
Antenna 1001932PT
Mode Tx 11g 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.414 5@ GHz
Ref 124.1 dBpV Atten 30 dB Ref 124.1 dBpV Atten 30 dB 95.83 dBul
sEmiPk *Peak
Log * Log
9 ] | | | ] | ] | ] 9
dB/ dB/
R R—— e o ;{: ‘,__"..p'rl"‘;k‘v,. ,-."“ >
75.8 | Il
dBpV |
sLgAv |, LgRv |
g P {
vl s IR il Y. s1 s I
V3 FC iR / V3 FC L
T . i L i
P e s n iy eyl dtiod ";r’_w.n:' 1 . ".‘.mrﬁ,..ch\“ |
FTUN  frymmssmerosrmmsnn et S e FTUN Loy it iyttt e |
Sup SHp T T
Center 2.390 B8 GHz Span 58 MHz Center 2,390 98 GHz Span 58 MHz
#Res BW (CISPR) 1 MHz WWEH 3 MHz Sweep 104 ms (1201 pts) sRes BW 108 kHz #VEH 388 kHz Sweep 4.5 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 2.414 58 GHz
Ref 124 dBpV Atten 30 dB Ref 124 dBpV Atten 30 dB 95.61 dBwY
sEmiPk *Peak
Log ¥ Log
I | | | | | | ] | | I
dB/ dB/
"""~ ol PN e !
756 | 1
{ dBpl
sLgRy LgAv S
v s il / 5182 /
V3 FC L nmf V3 FC J
PYCTl iate Lames i e A ,..v_.,.»r'l' 06 TR
FTun sttt HTMWM.M FTun 'l*s-\.‘\-du'j‘:.“*’_v',ﬂ.!r-\‘-\.'—,'\ki_w.&n-,--w‘nw)l,w‘-\’r,i‘-":l-"ll‘\"!“\'ﬂ v
Sup Swp
Center 2.390 08 GHz Span 58 MHz Center 2,390 98 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz UEH 3 MHz Sweep 184 ms (1201 pts) *Res BH 108 khz *VEH 300 khz Sweep 4.8 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
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Radiated Spurious Emission

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3 3
Date April 10, 2018 April 21, 2016
Temperature / Humidity 21 deg. C/28 % RH 22 deg. C/46 % RH
Engineer Yosuke Ishikawa Yosuke Ishikawa

(1 GHz - 13 GHz) (13 GHz - 26.5 GHz)
Antenna 1001932PT
Mode Tx 11g 2437 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. 4874.000| PK 56.63 31.59 6.80 44.47 233 52.88 73.90 21.0 186 270
Hori. 7311.000(PK 47.02 36.75 8.50 44.03 233 50.57 73.90 233 100 0
Hori. 9748.000| PK 48.20 38.78 9.38 43.84 233 54.85 73.90 19.0 100 0
Hori. 4874.000|AV 48.09 31.59 6.80 44.47 2.33 44.34 53.90 9.5 186 270
Hori. 7311.000(AV 39.16 36.75 8.50 44.03 233 42.71 53.90 11.1 100 0
Hori. 9748.000|AV 39.69 38.78 9.38 43.84 233 46.34 53.90 7.5 100 0
Vert. 4874.000|PK 57.21 31.59 6.80 44.47 233 53.46 73.90 20.4 121 274
Vert. 7311.000|PK 47.07 36.75 8.50 44.03 233 50.62 73.90 232 100 0
Vert. 9748.000| PK 47.40 38.78 9.38 43.84 2.33 54.05 73.90 19.8 100 0
Vert. 4874.000|AV 47.64 31.59 6.80 44.47 2.33 43.89 53.90 10.0 121 274
Vert. 7311.000(AV 39.27 36.75 8.50 44.03 233 42.82 53.90 11.0 100 0
Vert. 9748.000|AV 39.96 38.78 9.38 43.84 233 46.61 53.90 7.2 100 0

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 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

1 +81 463 50 6401

Facsimile
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Antenna
Mode

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

Radiated Spurious Emission

12193629S-A-R2
Shonan EMC Lab.

3

April 10, 2018

21 deg. C/28 % RH
Yosuke Ishikawa
(1 GHz - 13 GHz)
1001932PT
Tx 11g 2462 MHz

3

April 21, 2016

22 deg. C/46 % RH
Yosuke Ishikawa

(13 GHz - 26.5 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [cm] [deg]
Hori. 2483.500|PK 65.39 27.55 14.25 44.16 233 65.36 73.90 8.5 168 95
Hori. 4924.000|PK 57.53 31.73 6.85 44.49 233 53.95 73.90 19.9 188 266
Hori. 7386.000(PK. 4734 36.88 8.57 44.06 233 51.06 73.90 22.8 100 0
Hori. 9848.000(PK. 48.46 38.90 9.48 43.86 2.33 55.31 73.90 18.5 100 0
Hori. 2483.500|AV 51.88 27.55 14.25 44.16 233 51.85 53.90 2.0 168 95
Hori. 4924.000|AV 48.72 31.73 6.85 44.49 233 45.14 53.90 8.7 188 266
Hori. 7386.000(AV 39.80 36.88 8.57 44.06 233 43.52 53.90 10.3 100 0
Hori. 9848.000(AV 40.47 38.90 9.48 43.86 233 47.32 53.90 6.5 100 0
Vert. 2483.500|PK 64.60 27.55 14.25 44.16 2.33 64.57 73.90 9.3 113 323
Vert. 4924.000|PK 56.37 31.73 6.85 44.49 233 52.79 73.90 21.1 174 332
Vert. 7386.000(PK. 47.13 36.88 8.57 44.06 233 50.85 73.90 23.0 100 0
Vert. 9848.000(PK. 4731 38.90 9.48 43.86 233 54.16 73.90 19.7 100 0
Vert. 2483.500|AV 44.74 27.55 14.25 44.16 2.33 44.71 53.90 9.1 113 323
Vert. 4924.000|AV 47.19 31.73 6.85 44.49 2.33 43.61 53.90 10.2 174 332
Vert. 7386.000(AV 39.85 36.88 8.57 44.06 233 43.57 53.90 10.3 100 0
Vert. 9848.000(AV 40.50 38.90 9.48 43.86 233 47.35 53.90 6.5 100 0

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m) = 2.33 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

1 +81 463 50 6401
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Report No.
Test place

Radiated Spurious Emission
(Reference Plot for band-edge)

12193629S-A-R2
Shonan EMC Lab.

Semi Anechoic Chamber 3

Date

Temperature / Humidity

Engineer

Antenna
Mode

April 10,2018

21 deg. C/28 % RH
Yosuke Ishikawa

(1 GHz - 13 GHz)
1001932PT

Tx 11g 2462 MHz

Horizontal

Restricted-band band-edge Plot
R T

5 Agilent
Ref 124.6 dBpV Atten 36 dB
sEmiPk
Log
18
dB/

sLaAy | |

vl s2 | [ A\
U3 FC |
£ T
FTun

b TN : T )
R s g
e e TP pr—
Swp I | | |

Center 2,483 50 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 pes)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
“ Agilent R T
Ref 125.3 dBpV Atten 38 dE
sEmifk
Log *
10 1
dB/
Aﬁ—_\‘_.mm
sLaF
1 s2 | RN Y
V3 FC \ | |
Flun A s oo EOUD M N
Swp I I I [ [ [

Center 2,483 50 GHz Span 50 MHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
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. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3 3
Date April 10, 2018 April 21, 2016
Temperature / Humidity 24 deg. C/29 % RH 22 deg. C/46 % RH
Engineer Yasumasa Owaki Yosuke Ishikawa

(1 GHz - 13 GHz) (13 GHz - 26.5 GHz)
Antenna 1001932PT
Mode Tx 11n-20 2412 MHz

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

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2390.000|PK 59.91 27.26 14.15 44.13 233 59.52 73.90 14.3 161 270
Hori. 4824.000|PK 53.56 31.46 6.77 44.46 233 49.66 73.90 242 141 286
Hori. 7236.000{PK 47.09 36.62 8.43 44.00 233 50.47 73.90 23.4 150 1
Hori. 9648.000(PK. 48.67 38.66 9.30 43.83 233 55.13 73.90 18.7 150 1
Hori. 2390.000|AV 47.53 27.26 14.15 44.13 233 47.14 53.90 6.7 161 270
Hori. 4824.000|AV 44.88 31.46 6.77 44.46 233 40.98 53.90 12.9 141 286
Hori. 7236.000(AV 37.87 36.62 8.43 44.00 233 41.25 53.90 12.6 150 1
Hori. 9648.000(AV 39.16 38.66 9.30 43.83 233 45.62 53.90 8.2 150 1
Vert. 2390.000|PK 71.96 27.26 14.15 44.13 233 71.57 73.90 2.3 143 222
Vert. 4824.000|PK 53.76 31.46 6.77 44.46 233 49.86 73.90 24.0 175 40
Vert. 7236.000(PK 47.20 36.62 8.43 44.00 233 50.58 73.90 233 150 1
Vert. 9648.000(PK. 48.45 38.66 9.30 43.83 233 54.91 73.90 18.9 150 1
Vert. 2390.000|AV 51.57 27.26 14.15 44.13 233 51.18 53.90 2.7 143 222
Vert. 4824.000|AV 44.20 31.46 6.77 44.46 233 40.30 53.90 13.6 175 40
Vert. 7236.000(AV 38.05 36.62 8.43 44.00 233 41.43 53.90 12.4 150 1
Vert. 9648.000(AV 38.97 38.66 9.30 43.83 233 4543 53.90 8.4 150 1

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92 m/3.0 m) = 2.33 dB

13 GHz -

20 dBc Data Sheet

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

(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. 2412.000|PK 96.13 27.33 14.16 44.14 233 95.81 - -|Carrier

Hori. 2400.000|PK 52.88 27.29 14.15 44.14 233 52.51 75.81 233

Vert. 2412.000|PK 95.37 2733 14.16 44.14 233 95.05 - -| Carrier

Vert. 2400.000|PK 65.55 27.29 14.15 44.14 233 65.18 75.05 9.9

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 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

1481463 50 6401

Facsimile
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Radiated Spurious Emission

(Reference Plot for band-edge)

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 10,2018
Temperature / Humidity 24 deg. C/29 % RH
Engineer Yasumasa Owaki
(1 GHz - 13 GHz)
Antenna 1001932PT
Mode Tx 11n-20 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.404 54 GHz
Ref 124.5 dEpV Atten 30 dB Ref 124.5 dBuV Atten 30 dB 96.03 dBull
sEmiPk Peak
Log * Log
) ] | ] | ] | ] | ] )
dB/ dB/
P WM.J-W
.' ol
76.0
dBpV
sLgAv : LgAv
v s el 51 52 J
V3 FC oA | V3 FC
g [T I ey o £0): -..ua,_n-._._..;.,.n,-;..‘-.\‘»ﬁ"“'
;:;" e e e R S | ;:;" R Y DT PR O LS P | |
Center 2.390 88 GHz Span 58 MHz Center 2.390 89 GHz Span 58 MHz
#Res EW (CISPR) 1 MHz *VEH 3 MHz Sweep 104 ms (1201 pts) sRes BW 108 kHz #VEH 388 kHz Sweep 4.5 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

*Res BH (CISPR) 1 MHz *VEH 3 MHz Sweep 1.84 ms (1281 prs)

*Res EH 108 kHz *UEN 308 kHz

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.484 54 GHz
Ref 124.5 dEpV Atten 30 dB Ref 124.5 dEpV Atten 30 dB 95.79 4BV
sEmiPk wPeak
Log ¥ Log
) ] | ] | ] | ] | ] )
dB/ dB/
= :
0 S — ; R
75.8
v dBpl
sLafy | 1 1 1 ;_‘:,,I.‘,,\.ﬂ.l.\. - j_. LgAv =
vl s2] Tr. i) L w-*"““" 51 $2] ot e
V3 FC e v fC —
W | e
e gt lind i n""ﬂp &® 1 ‘,I'i'--'.'m\‘ '
: ' : gl (il
FTun .\—H..WN“""““"""‘W’ FTun .\-L.Jv-,-ﬂ.-—un'*“""""'Il""“.'l'v‘”ﬂ'ill
Sup | T T T Sup 1 i 1 1
Center 2.390 08 GHz Span 58 MHz Center 2,390 98 GHz Span 58 MHz

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 : +81 463 50 6400
Facsimile :+81 463 50 6401
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Antenna
Mode

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

Radiated Spurious Emission

12193629S-A-R2
Shonan EMC Lab.

3

April 10, 2018

24 deg. C/29 % RH
Yasumasa Owaki
(1 GHz - 13 GHz)
1001932PT
Tx 11n-20 2437 MHz

3

April 21, 2016

22 deg. C/46 % RH
Yosuke Ishikawa

(13 GHz - 26.5 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 4874.000| PK 56.71 31.59 6.80 44.47 233 52.96 73.90 20.9 141 249
Hori. 7311.000|PK 48.06 36.75 8.50 44.03 233 51.61 73.90 222 150 1
Hori. 9748.000| PK 48.40 38.78 9.38 43.84 233 55.05 73.90 18.8 150 1
Hori. 4874.000|AV 46.93 31.59 6.80 44.47 233 43.18 53.90 10.7 141 249
Hori. 7311.000(AV 38.15 36.75 8.50 44.03 233 41.70 53.90 12.2 150 1
Hori. 9748.000{AV 38.71 38.78 9.38 43.84 233 45.36 53.90 8.5 150 1
Vert. 4874.000| PK 54.73 31.59 6.80 44.47 233 50.98 73.90 229 152 199
Vert. 7311.000|PK 47.75 36.75 8.50 44.03 233 51.30 73.90 22.6 150 1
Vert. 9748.000| PK 48.35 38.78 9.38 43.84 233 55.00 73.90 18.9 150 1
Vert. 4874.000|AV 46.05 31.59 6.80 44.47 233 42.30 53.90 11.6 152 199
Vert. 7311.000(AV 38.47 36.75 8.50 44.03 233 42.02 53.90 11.8 150 1
Vert. 9748.000|AV 38.80 38.78 9.38 43.84 233 45.45 53.90 8.4 150 1

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m) = 2.33 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

1 +81 463 50 6401




Test report No.

Page
Issued date
FCCID

: 12193629S-A-R2

: 60 of 136

: April 9, 2019

: RYYWYSAGVDXG

Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity
Engineer

Antenna

Mode

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

Radiated Spurious Emission

12193629S-A-R2
Shonan EMC Lab.

3

April 5,2018

23 deg. C/39%RH

Shiro Kobayashi

(30 MHz - 1 GHz)
1001932PT
Tx 11n-20 2462 MHz

3

April 10, 2018

24 deg. C/29 % RH
Yasumasa Owaki

(1 GHz - 13 GHz)

3

April 21, 2016

22 deg. C /46 % RH
Yosuke Ishikawa

(13 GHz - 26.5 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 187.041 |QP 22.01 16.12 797 32.09 0.00 14.01 43.50 29.4 100 1
Hori. 258.674 |QP 25.54 11.88 8.50 32.01 0.00 13.91 46.00 32.0 124 188
Hori. 338.177 |QP 2351 14.11 8.92 31.96 0.00 14.58 46.00 314 133 173
Hori. 613.312 |QP 21.18 19.09 10.07 31.96 0.00 18.38 46.00 27.6 100 2
Hori. 757.797 |QP 21.31 20.12 10.57 31.78 0.00 20.22 46.00 25.7 100 1
Hori. 2483.500 |PK 60.77 27.55 14.25 44.16 233 60.74 73.90 13.1 148 267
Hori. 4924.000 |PK 56.08 31.73 6.85 44.49 2.33 52.50 73.90 214 106 235
Hori. 7386.000 (PK 48.30 36.88 8.57 44.06 2.33 52.02 73.90 21.8 150 1
Hori. 9848.000 | PK 48.59 38.90 9.48 43.86 2.33 55.44 73.90 18.4 150 1
Hori. 2483.500 |AV 46.25 27.55 14.25 44.16 233 46.22 53.90 7.6 148 267
Hori. 4924.000 [AV 46.80 31.73 6.85 44.49 233 43.22 53.90 10.6 106 235
Hori. 7386.000 |AV 38.80 36.88 8.57 44.06 233 42.52 53.90 11.3 150 1
Hori. 9848.000 |AV 39.62 38.90 9.48 43.86 2.33 46.47 53.90 74 150 1
Vert. 158.628 |QP 21.94 15.14 8.01 32.11 0.00 12.98 43.50 30.5 100 1
Vert. 258.381 |QP 32.19 11.87 8.50 32.01 0.00 20.55 46.00 254 101 83
Vert. 338.186 |QP 28.91 14.11 8.92 31.96 0.00 19.98 46.00 26.0 100 63
Vert. 590.951 |QP 21.32 18.89 9.99 31.96 0.00 18.24 46.00 27.7 100 3
Vert. 861.632 QP 21.47 21.31 10.92 31.32 0.00 22.38 46.00 23.6 100 1
Vert. 2483.500 |PK. 62.38 27.55 14.25 44.16 2.33 62.35 73.90 11.5 154 311
Vert. 4924.000 |PK 57.23 31.73 6.85 44.49 2.33 53.65 73.90 20.2 145 273
Vert. 7386.000 (PK 49.08 36.88 8.57 44.06 2.33 52.80 73.90 21.1 150 1
Vert. 9848.000 | PK 48.62 38.90 9.48 43.86 2.33 55.47 73.90 18.4 150 1
Vert. 2483.500 |AV 47.28 27.55 14.25 44.16 233 47.25 53.90 6.6 154 311
Vert. 4924.000 [AV 48.02 31.73 6.85 44.49 233 44.44 53.90 9.4 145 273
Vert. 7386.000 |AV 39.00 36.88 8.57 44.06 233 42.72 53.90 11.1 150 1
Vert. 9848.000 |AV 39.59 38.90 9.48 43.86 2.33 46.44 53.90 7.4 150 1

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 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
1481463 50 6401

Facsimile
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity

Engineer

Antenna
Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12193629S-A-R2
Shonan EMC Lab.

3

April 10,2018

24 deg. C/29 % RH
Yasumasa Owaki

(1 GHz - 13 GHz)
1001932PT

Tx 11n-20 2462 MHz

Horizontal

5 Agilent

Ref 125.3 dBpV

Restricted-band band-edge Plot
R T

Atten 36 dB

sEmiPk
Log

18
dB/

sLgAv

VL 52
V3 FC

£4(F)
FTun
Swp

e S T .

\
= HCTENINE SR —

e 1
/M""'—-w o
M i et At o e RO |

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

Span 58 MHz
sYEH 3 MHz Sweep 1.04 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

= Agllent

Ref 126.7 dEpY

Restricted-band band-edge Plot
R T

Atten 38 dB&

oEmiPk
Log
18
dB/

sLgfv

V1 52
V3 FC

£(f):
FTun
Sep

[etbinbag
s i, o e O W -

Center 2.433 58 GHz
*Res BH (CISPR) 1 MHz

Span 50 MHz
\/BH 3 MHz Sweep 1.04 ms (1261 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
Shonan EMC Lab.

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

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

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3 3
Date April 10, 2018 April 21, 2016
Temperature / Humidity 24 deg. C/29 % RH 22 deg. C/46 % RH
Engineer Yasumasa Owaki Yosuke Ishikawa

(1 GHz - 13 GHz) (13 GHz - 26.5 GHz)
Antenna 1001932PT
Mode Tx 11n-40 2422 MHz

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

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2390.000|PK 63.36 27.26 14.15 44.13 233 62.97 73.90 10.9 163 269
Hori. 4844.000|PK 51.76 31.51 6.78 44.46 233 47.92 73.90 259 138 262
Hori. 7266.000(PK 47.96 36.67 8.47 44.01 233 51.42 73.90 22.4 150 1
Hori. 9688.000(PK. 48.17 38.71 9.34 43.84 233 54.71 73.90 19.1 150 1
Hori. 2390.000|AV 45.99 27.26 14.15 44.13 233 45.60 53.90 8.3 163 269
Hori. 4844.000|AV 41.73 31.51 6.78 44.46 233 37.89 53.90 16.0 138 262
Hori. 7266.000(AV 38.06 36.67 8.47 44.01 233 41.52 53.90 12.3 150 1
Hori. 9688.000(AV 39.04 38.71 9.34 43.84 233 45.58 53.90 8.3 150 1
Vert. 2390.000|PK 57.63 27.26 14.15 4413 233 57.24 73.90 16.6 156 309
Vert. 4844.000|PK 52.09 31.51 6.78 44.46 233 48.25 73.90 25.6 124 339
Vert. 7266.000(PK. 47.81 36.67 8.47 44.01 233 51.27 73.90 22.6 150 1
Vert. 9688.000(PK. 48.76 38.71 9.34 43.84 233 55.30 73.90 18.6 150 1
Vert. 2390.000|AV 45.56 27.26 14.15 44.13 233 45.17 53.90 8.7 156 309
Vert. 4844.000|AV 42.03 31.51 6.78 44.46 233 38.19 53.90 15.7 124 339
Vert. 7266.000(AV 38.23 36.67 8.47 44.01 233 41.69 53.90 12.2 150 1
Vert. 9688.000(AV 38.74 38.71 9.34 43.84 233 45.28 53.90 8.6 150 1

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92 m/3.0 m) = 2.33 dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 dB

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. 2422.000|PK 90.38 27.36 14.18 44.14 233 90.11 - -|Carrier

Hori. 2400.000|PK 51.65 27.29 14.15 44.14 233 51.28 70.11 18.8

Vert. 2422.000|PK 91.07 27.36 14.18 44.14 233 90.80 - -| Carrier

Vert. 2400.000|PK 52.28 27.29 14.15 44.14 233 51.91 70.80 18.9

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 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

1481463 50 6401

Facsimile
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Radiated Spurious Emission
(Reference Plot for band-edge)

12193629S-A-R2
Shonan EMC Lab.

3

April 10,2018

24 deg. C/29 % RH
Yasumasa Owaki

(1 GHz - 13 GHz)

Antenna 1001932PT
Mode Tx 11n-40 2422 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.427 9@ GHz
Ref 116.7 dEp¥ Atten 30 dB Ref 116.7 dEpV Atten 30 dB 90.75 dBull
sEmiPk *Peak
Log * Log
i) i)
dB/ dB/
=t o P ks AV
7.8
| dEpV
sLgRy 1 [ - LgAv
un s oA e B 51 s /
[T 30 5 SSWTISET WRS— ’_;F V3 FC .ll"l
£y [ av-;,_—a:w;r,«w.wunw—u-‘-’ £06x ‘,,I,,,,Ma.»_v-,Y:_uv:m».\ﬂ,.;wuwm\vm“'
FTun FTun
Sup Swp
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#Res BW (CISPR) 1 MHz WWEH 3 MHz Sweep 104 ms (1201 pts) sRes BW 108 kHz #VEH 388 kHz Sweep 9.6 ms (1201 pts)
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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FTun FTun
Swp Swp
Center 2.390 08 GHz Span 58 MHz Center 2,390 98 GHz Span 188 MHz
+Res BH (CISPR) 1 MHz WUEH 3 MHz Sweep 104 ms (1201 pts) *Res BH 100 kHz UEK 300 kHz Sweep 9.6 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 : +81 463 50 6400
Facsimile :+81 463 50 6401
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Antenna
Mode

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

Radiated Spurious Emission

12193629S-A-R2
Shonan EMC Lab.

3

April 10, 2018

24 deg. C/29 % RH
Yasumasa Owaki
(1 GHz - 13 GHz)
1001932PT
Tx 11n-40 2437 MHz

3

April 21, 2016

22 deg. C/46 % RH
Yosuke Ishikawa

(13 GHz - 26.5 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 4874.000| PK 53.16 31.59 6.80 44.47 233 49.41 73.90 24.4 136 248
Hori. 7311.000|PK 48.10 36.75 8.50 44.03 233 51.65 73.90 222 150 1
Hori. 9748.000| PK 47.94 38.78 9.38 43.84 233 54.59 73.90 19.3 150 1
Hori. 4874.000|AV 42.50 31.59 6.80 44.47 233 38.75 53.90 15.1 136 248
Hori. 7311.000(AV 38.02 36.75 8.50 44.03 233 41.57 53.90 12.3 150 1
Hori. 9748.000|AV 38.75 38.78 9.38 43.84 233 45.40 53.90 8.5 150 1
Vert. 4874.000| PK 52.56 31.59 6.80 44.47 233 48.81 73.90 25.0 143 197
Vert. 7311.000|PK 47.80 36.75 8.50 44.03 233 51.35 73.90 22.5 150 1
Vert. 9748.000| PK 4833 38.78 9.38 43.84 233 54.98 73.90 18.9 150 1
Vert. 4874.000|AV 42.72 31.59 6.80 44.47 233 38.97 53.90 14.9 143 197
Vert. 7311.000(AV 38.41 36.75 8.50 44.03 233 41.96 53.90 11.9 150 1
Vert. 9748.000|AV 38.97 38.78 9.38 43.84 233 45.62 53.90 8.2 150 1

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 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

1 +81 463 50 6401
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Antenna
Mode

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

Radiated Spurious Emission

12193629S-A-R2
Shonan EMC Lab.

3

April 10, 2018

24 deg. C/29 % RH
Yasumasa Owaki
(1 GHz - 13 GHz)
1001932PT
Tx 11n-40 2452 MHz

3

April 21, 2016

22 deg. C/46 % RH
Yosuke Ishikawa

(13 GHz - 26.5 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2483.500|PK 60.92 27.55 14.25 44.16 233 60.89 73.90 13.0 146 266
Hori. 4904.000|PK 54.34 31.68 6.84 44.49 233 50.70 73.90 23.2 137 260
Hori. 7356.000(PK. 47.65 36.83 8.55 44.05 233 51.31 73.90 22.5 150 1
Hori. 9808.000(PK. 47.88 38.85 9.44 43.85 233 54.65 73.90 19.2 150 1
Hori. 2483.500|AV 48.13 27.55 14.25 44.16 233 48.10 53.90 5.8 146 266
Hori. 4904.000|AV 43.81 31.68 6.84 44.49 233 40.17 53.90 13.7 137 260
Hori. 7356.000(AV 38.75 36.83 8.55 44.05 233 42.41 53.90 11.4 150 1
Hori. 9808.000(AV 38.69 38.85 9.44 43.85 233 45.46 53.90 8.4 150 1
Vert. 2483.500|PK 69.84 27.55 14.25 44.16 233 69.81 73.90 4.0 113 305
Vert. 4904.000|PK 54.48 31.68 6.84 44.49 233 50.84 73.90 23.0 143 194
Vert. 7356.000(PK 47.80 36.83 8.55 44.05 233 51.46 73.90 22.4 150 1
Vert. 9808.000(PK 48.17 38.85 9.44 43.85 233 54.94 73.90 18.9 150 1
Vert. 2483.500|AV 50.78 27.55 14.25 44.16 233 50.75 53.90 3.1 113 305
Vert. 4904.000|AV 43.52 31.68 6.84 44.49 233 39.88 53.90 14.0 143 194
Vert. 7356.000(AV 38.62 36.83 8.55 44.05 233 42.28 53.90 11.6 150 1
Vert. 9808.000(AV 39.10 38.85 9.44 43.85 233 45.87 53.90 8.0 150 1

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m) = 2.33 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

1 +81 463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 10,2018
Temperature / Humidity 24 deg. C/29 % RH
Engineer Yasumasa Owaki
(1 GHz - 13 GHz)
Antenna 1001932PT
Mode Tx 11n-40 2452 MHz
Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Ref 119.6 dBpV Atten 36 dB
sEmifk
Log *
10 i
dB/
SO I
sLgAv
v s \
U3 FC N I B ozl 2 oo v e oy |
‘-
G I DR I Mt L S |
FTun
Swp
Center 2.483 50 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
“ Agilent R T
Ref 119.9 dBpV Atten 36 dB
sEmiPk
Log *
18 |
dB/
st e

sLaRy | |l

1
wsd | LN ORERENTRERR ) W |
V3 FC i
£6: B Y
FTun
Swp
Center 2,483 50 GHz Span 50 MHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
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

Radiated Spurious Emission
(Plot data, Worst case)

12193629S-A-R2
Shonan EMC Lab.

Semi Anechoic Chamber 3 3 3
Date April 5,2018 April 10, 2018 April 21,2016
Temperature / Humidity 23 deg. C/39 % RH 24 deg. C/29 % RH 22 deg. C/46 % RH
Engineer Shiro Kobayashi Yasumasa Owaki Yosuke Ishikawa
(30 MHz - 1 GHz) (1 GHz - 13 GHz) (13 GHz - 26.5 GHz)
Antenna 1001932PT
Mode Tx 11n-20 2462 MHz
80
70
)
o QP Limit
; . . .
E§ 50 | | | DiL's : | e PK. L imit
=1 F &S| [k LB ——AV Limit
%40 - | : : S Rian - 5 Hori./QP
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7 30 ]
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20 o Vert QP
i (5 Vert /PK
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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
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401



Test report No. : 12193629S-A-R2

Page : 68 of 136
Issued date : April 9, 2019
FCCID : RYYWYSAGVDXG

Radiated Spurious Emission

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3 2 3 3
Date April 5,2018 March 16, 2018 March 17,2018 March 20, 2018
Temperature / Humidity 23 deg. C/39 % RH 22 deg. C/42 % RH 22 deg. C/34%RH 23 deg. C/39 % RH
Engineer Shiro Kobayashi Shiro Kobayashi Yosuke Ishikawa Kazutaka Takeyama
(30 MHz - 1 GHz) (1 GHz - 2.8 GHz) (2.8 GHz - 13 GHz) (13 GHz - 26.5 GHz)
Antenna 1001932PT
Mode Tx BT LE 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. 359.997(QP 22.46 14.57 9.03 31.95 0.00 14.11 46.00 31.8 100 53
Hori. 479.996|QP 22.28 17.05 9.56 31.96 0.00 16.93 46.00 29.0 193 196
Hori. 2390.000{PK. 44.15 27.16 14.56 36.58 233 51.62 73.90 223 156 275
Hori. 4804.000{ PK. 50.30 31.40 6.74 44.45 233 46.32 73.90 27.5 146 342
Hori. 7206.000(PK 48.26 36.56 8.41 43.99 233 51.57 73.90 223 100 0
Vert. 37.400(QP 22.95 15.13 6.85 32.20 0.00 12.73 40.00 27.2 100 0
Vert. 70.170{QP 26.28 6.21 719 32.18 0.00 7.50 40.00 325 100 341
Vert. 168.000{QP 23.66 15.54 7.95 32.10 0.00 15.05 43.50 28.4 100 66
Vert. 239.998(QP 25.00 11.57 8.38 32.03 0.00 12.92 46.00 33.0 242 341
Vert. 253.456(QP 30.08 11.70 8.47 32.01 0.00 18.24 46.00 27.7 100 270
Vert. 326.206|QP 23.68 13.87 8.86 31.98 0.00 14.43 46.00 31.5 100 177
Vert. 479.996|QP 22.33 17.05 9.56 31.96 0.00 16.98 46.00 29.0 100 107
Vert. 2390.000|PK 44.03 27.16 14.56 36.58 2.33 51.50 73.90 22.4 140 322
Vert. 4804.000|PK. 51.68 31.40 6.74 44.45 2.33 47.70 73.90 26.2 100 322
Vert. 7206.000{PK 47.59 36.56 8.41 43.99 2.33 50.90 73.90 23.0 100 0

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 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 34.13 27.16 14.56 36.58 4.07 233 45.67 53.90 8.2|*1)
Hori. 4804.000|AV 42.05 31.40 6.74 44 .45 4.07 233 42.14 53.90 11.8

Hori. 7206.000({AV 39.86 36.56 8.41 43.99 4.07 233 47.24 53.90 6.7

Vert. 2390.000|AV 34.40 27.16 14.56 36.58 4.07 233 45.94 53.90 8.01*1)
Vert. 4804.000|AV 44.11 31.40 6.74 44.45 4.07 233 44.20 53.90 9.7

Vert. 7206.000{AV 40.04 36.56 8.41 43.99 4.07 233 4742 53.90 6.5

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(3.92 m/3.0 m) = 2.33 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 87.16 27.20 14.57 36.57 233 94.69 - -| Carrier

Hori. 2400.000|PK 40.33 27.20 14.57 36.58 233 47.85 74.69 26.8

Vert. 2402.000|PK 86.91 27.20 14.57 36.57 233 94.44 - -|Carrier

Vert. 2400.000|PK 40.40 27.20 14.57 36.58 233 47.92 74.44 26.5

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m) = 2.33 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. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 2
Date March 16, 2018
Temperature / Humidity 22 deg. C/42 % RH
Engineer Shiro Kobayashi
(1 GHz - 2.8 GHz)
Antenna 1001932PT
Mode Tx BT LE 2402 MHz
Horizontal

Restricted-band band-edge Plot
R T

Authorized-band band-edge Plot
R T

Trace Purple : Average Plot
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*Res EW (CISPR) 1 MHz *VEH 3 MHz Sweep 1.84 ms (1281 pts)_ *Res EW 108 kHz #VEH 308 kHz Sweep 4.8 ms (1201 pts)_
Trace Green : Peak Plot 20dBc Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
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sRes BH (CISPR) 1 MHz SUBH 3 Mz Sweep 104 ms (1261 pts)_ | eRes BH 100 kiz SUBH 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. 12193629S-A-R2

Test place Shonan EMC Lab.

Semi Anechoic Chamber 3 2 3 3

Date April 5,2018 March 16, 2018 March 17,2018 March 20, 2018

Temperature / Humidity 23 deg. C/39 % RH 22 deg. C/42 % RH 22 deg. C/34%RH 23 deg. C/39 % RH

Engineer Shiro Kobayashi Shiro Kobayashi Yosuke Ishikawa Kazutaka Takeyama
(30 MHz - 1 GHz) (1 GHz-2.8 GHz) (2.8 GHz - 13 GHz) (13 GHz - 26.5 GHz)

Antenna 1001932PT

Mode Tx BT LE 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. 359.997(QP 22.36 14.57 9.03 31.95 0.00 14.01 46.00 31.9 100 87
Hori. 479.996|QP 2232 17.05 9.56 31.96 0.00 16.97 46.00 29.0 207 188
Hori. 4880.000|PK 49.94 31.61 6.82 44.48 233 46.22 73.90 27.6 115 357
Hori. 7320.000(PK 47.30 36.76 8.52 44.03 233 50.88 73.90 23.0 100 0
Vert. 37.400(QP 22.95 15.13 6.85 32.20 0.00 12.73 40.00 272 100 0
Vert. 70.150(QP 26.57 6.21 7.19 32.18 0.00 7.79 40.00 322 100 327
Vert. 168.000(QP 23.50 15.54 7.95 32.10 0.00 14.89 43.50 28.6 100 71
Vert. 239.998(QP 25.92 11.57 8.38 32.03 0.00 13.84 46.00 32.1 237 353
Vert. 253.195(QP 30.08 11.69 8.47 32.01 0.00 18.23 46.00 27.7 100 270
Vert. 328.469(QP 24.72 13.91 8.87 31.98 0.00 15.52 46.00 30.4 100 262
Vert. 479.996|QP 22.32 17.05 9.56 31.96 0.00 16.97 46.00 29.0 100 128
Vert. 4880.000|PK 49.27 31.61 6.82 44.48 233 45.55 73.90 28.3 100 326
Vert. 7320.000[PK 47.49 36.76 8.52 44.03 233 51.07 73.90 22.8 100 0

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 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 40.45 31.61 6.82 44.48 4.07 233 40.80 53.90 13.1
Hori. 7320.000(AV 39.31 36.76 8.52 44.03 4.07 233 46.96 53.90 6.9
Vert. 4880.000|AV 41.20 31.61 6.82 44.48 4.07 233 41.55 53.90 12.3
Vert. 7320.000(AV 39.83 36.76 8.52 44.03 4.07 233 47.48 53.90 6.4

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(3.92m /3.0 m)= 2.33 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. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3 2 3 3
Date April 5,2018 March 16, 2018 March 17, 2018 March 20, 2018
Temperature / Humidity 23 deg. C/39 % RH 22 deg. C/42 % RH 22 deg. C/34%RH 23 deg. C/39 % RH
Engineer Shiro Kobayashi Shiro Kobayashi Yosuke Ishikawa Kazutaka Takeyama
(30 MHz - 1 GHz) (1 GHz - 2.8 GHz) (28GHz- 13GHz) (13 GHz - 26.5 GHz)
Antenna 1001932PT
Mode Tx BT LE 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. 359.997(QP 22.90 14.57 9.03 31.95 0.00 14.55 46.00 31.4 100 56
Hori. 479.996|QP 22.38 17.05 9.56 31.96 0.00 17.03 46.00 28.9 198 205
Hori. 2483.500(PK 53.41 27.48 14.66 36.52 2.33 61.36 73.90 12.5 244 267
Hori. 4960.000(PK 51.01 31.83 6.89 44.51 2.33 47.55 73.90 26.3 100 354
Hori. 7440.000{PK 48.14 36.97 8.63 44.08 2.33 51.99 73.90 21.9 100 0
Vert. 37.400(QP 2293 15.13 6.85 32.20 0.00 12.71 40.00 272 100 0
Vert. 70.121{QP 26.10 6.21 7.19 32.18 0.00 7.32 40.00 32.6 100 289
Vert. 168.000(QP 23.64 15.54 7.95 32.10 0.00 15.03 43.50 28.4 100 304
Vert. 239.998(QP 25.38 11.57 8.38 32.03 0.00 13.30 46.00 32.7 238 349
Vert. 253.012{QP 29.99 11.68 8.47 32.01 0.00 18.13 46.00 27.8 100 282
Vert. 329.713(QP 24.55 13.94 8.87 31.97 0.00 15.39 46.00 30.6 100 177
Vert. 479.996|QP 22.52 17.05 9.56 31.96 0.00 17.17 46.00 28.8 100 160
Vert. 2483.500{PK 53.25 27.48 14.66 36.52 2.33 61.20 73.90 12.7 158 152
Vert. 4960.000(PK 50.22 31.83 6.89 44.51 2.33 46.76 73.90 27.1 180 337
Vert. 7440.000|PK 48.09 36.97 8.63 44.08 2.33 51.94 73.90 21.9 100 0
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 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 35.25 27.48 14.66 36.52 4.07 233 47.27 53.90 6.6[*1)
Hori. 4960.000{AV 42.71 31.83 6.89 44.51 4.07 2.33 43.32 53.90 10.6
Hori. 7440.000{AV 39.84 36.97 8.63 44.08 4.07 2.33 47.76 53.90 6.1
Vert. 2483.500{AV 35.13 27.48 14.66 36.52 4.07 2.33 47.15 53.90 6.8]*1)
Vert. 4960.000{AV 42.40 31.83 6.89 44.51 4.07 2.33 43.01 53.90 10.9
Vert. 7440.000| AV 40.06 36.97 8.63 44.08 4.07 233 47.98 53.90 5.9

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(3.92 m/3.0 m) = 2.33 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

Antenna
Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12193629S-A-R2
Shonan EMC Lab.

2

March 16, 2018

22 deg. C/42 % RH

Shiro Kobayashi
(1 GHz-2.8 GHz)
1001932PT
Tx BT LE 2480 MHz
Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Ref 95.38 dEpV fitten 10 dB
sEmifk
Log y *
18 IR
d&/ .
| '1 1
A L
sLgAv ] _| -
VL s2 | o N I
v FeF=——F —
£06):
FTun
Swp
Center 2.483 58 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz_ _ oYEH 3 MHz Sweep 1.84 ms (1201 prs)_
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
“ Agilent R T
Ref 94,86 dEpV Atten 18 dB
sEmifk
Log *
18 1 !
d&/ I
1
A ||$ .
sLaRy | | L ; J
vesgl L1l . SRS IS SN
V3 FC
£06):
FTun
Swp
Center 2.483 58 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 prs)_

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.

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

Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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Radiated Spurious Emission
(Plot data, Worst case)
Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3 2 3 3

Date
Temperature / Humidity

April 5, 2018 March 16, 2018

23 deg. C/39 % RH

22 deg. C/42 % RH

March 17, 2018

22 deg. C/34%RH

March 20, 2018
23 deg. C/39% RH

Engineer Shiro Kobayashi Shiro Kobayashi Yosuke Ishikawa Kazutaka Takeyama
(30 MHz - 1 GHz) (1 GHz - 2.8 GHz) (2.8 GHz - 13 GHz) (13 GHz - 26.5 GHz)
Antenna 1001932PT
Mode Tx BT LE 2440 MHz
80
70
60 ——— QP Limit
§ 50 f_, = PK Limit
= ———AV Limit
2] F
S 40 | | ! f Hori./QP
= Hori./PK
@ 30— Ay
& Hori/A
20 Vert./QP
Ok Vert /PK
10 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
1 +81 463 50 6401

Facsimile



Test report No. : 12193629S-A-R2

Page : 74 of 136
Issued date : April 9, 2019
FCCID : RYYWYSAGVDXG

Radiated Spurious Emission

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 11,2018
Temperature / Humidity 23 deg. C/43 % RH
Engineer Yasumasa Owaki

(1 GHz - 2.8 GHz)
Antenna 1001932FT
Mode Tx 11b 2412 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. 2390.000(PK 43.79 27.26 14.15 36.58 2.33 50.95 73.90 229 159 261

Hori. 2390.000{AV 34.59 27.26 14.15 36.58 233 41.75 53.90 12.1 159 261

Vert. 2390.000(PK 43.72 27.26 14.15 36.58 233 50.88 73.90 23.0 149 233

Vert. 2390.000{AV 34.61 27.26 14.15 36.58 2.33 41.77 53.90 12.1 149 233

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m) = 2.33 dB

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

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. 2412.000|PK 87.32 2733 14.16 36.57 233 94.57 - -|Carrier

Hori. 2400.000|PK 36.50 27.29 14.15 36.58 233 43.69 74.57 30.9

Vert. 2412.000|PK 89.09 2733 14.16 36.57 233 96.34 - -|Carrier

Vert. 2400.000|PK 37.04 27.29 14.15 36.58 2.33 44.23 76.34 32.1

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 dB
13 GHz - 40 GHz : 20log(1.0 m /3.0 m) = -9.54 dB

* This mode was performed only band edges measurement.

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. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 11,2018
Temperature / Humidity 23 deg. C/43 % RH
Engineer Yasumasa Owaki
(1 GHz-2.8 GHz)
Antenna 1001932FT
Mode Tx 11b 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.412 50 GHz
Ref 110.3 dEpV Atten 20 dB Ref 110.8 dBuV Atten 20 dB 7.10 dBull
sEmiPk Peak
Log * Log
i) i)
dB/ dB/
L - a'.‘ftj"!?h"“.u !
a o1 -
71 | dBwY : n
aLgRy I,t 1 ! LgAv 4
u s st 52
V3 FC T Wt i iy PP E. T M ’-'. U3 FC
fﬁf‘; PSS P I - T [ fﬁf‘; RUTOPS PN ISPV AR SR A [T
Sup SHp | | | T |
Center 2.390 88 GHz Span 58 MHz Center 2.390 89 GHz Span 199 MHz
#Res EW (CISPR) 1 MHz *VEH 3 MHz Sweep 104 ms (1201 pts) sRes BW 108 kHz #VEH 388 kHz Sweep 9.6 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.418 58 GHz
Ref 112.6 dBwY Atten 20 dB Ref 112.6 dBwl Atten 20 dB 85.55 dBul
sEmiPk *Peak
Log ¥ Log
10 10
dB/ dB/
1
. = _!J‘,f'\: "-I"-’Jll.
E[s 3 4
i By ——
sLgAy LaAv }
v s st s2
ERS . 17 U3 FC
. L e s o by 1 —
F‘?’u?q 3 F‘?’u?q I b bt b A S M AT VAt
$up $up T T T T T T I

Center 2,390 68 GHz

*Res EW (CISPR) 1 MHz *UEH 3 MHz

Center 2,390 68 GHz
*Res EW 108 kHz

Span 58 MHz

Sweep 1.84 ms (1201 pts) *VEH 308 kHz

Span 168 MHz
Sweep 9.6 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 : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 11,2018
Temperature / Humidity 23 deg. C/43 % RH
Engineer Yasumasa Owaki

(1 GHz - 2.8 GHz)
Antenna 1001932FT
Mode Tx 11b 2462 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. 2483.500|PK 44.57 27.55 14.25 36.52 233 52.18 73.90 21.7 160 295

Hori. 2483.500|AV 34.81 27.55 14.25 36.52 2.33 42.42 53.90 11.4 160 295

Vert. 2483.500|PK 44.63 27.55 14.25 36.52 233 52.24 73.90 21.6 157 232

Vert. 2483.500|AV 34.57 27.55 14.25 36.52 233 42.18 53.90 11.7 157 232

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

* This mode was performed only band edges measurement.

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

Radiated Spurious Emission
(Reference Plot for band-edge)

12193629S-A-R2
Shonan EMC Lab.

3

April 11,2018

23 deg. C/43 % RH
Yasumasa Owaki

(1 GHz-2.8 GHz)

Antenna 1001932FT
Mode Tx 11b 2462 MHz
Horizontal
Restricted-band band-edge Plot

¥ Agilent R T

Ref 112.3 dBpV Atten 20 dB

sEmiPk

Log *
1@ 1
dB/

sLgAv |

V1 52

V3 FC

£6: - '
FTun B i I N At R AR
Swp

Center 2.483 58 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.04 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot

5 Agilent R T
REF 333.5 dEpV Atten 28 dB
18
dB/
"Avg “"‘-.
V1 §2 \
V3 FC 1
e FJP.H | | ) e . 4 . * t

({3
ETun ! NPT RIS W SR P Rp— —
Svp | | | | I
Center 2.433 58 GHz Span 58 MHz
#Res BH (CISPR) 1 MHz *\/BH 3 MHz Sweep 1.04 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Antenna
Mode

Radiated Spurious Emission

12193629S-A-R2
Shonan EMC Lab.

3

April 11,2018

23 deg. C/43 %RH
Yasumasa Owaki

(1 GHz - 2.8 GHz)
1001932FT

Tx 11g 2412 MHz

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

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

Hori. 2390.000|PK 50.78 27.26 14.15 36.58 233 57.94 73.90 159 158 280

Hori. 2390.000|AV 38.35 27.26 14.15 36.58 233 4551 53.90 8.4 158 280

Vert. 2390.000|PK 54.11 27.26 14.15 36.58 233 61.27 73.90 12.6 144 310

Vert. 2390.000|AV 4135 27.26 14.15 36.58 233 48.51 53.90 5.3 144 310

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 dB

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

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. 2412.000|PK 85.68 27.33 14.16 36.57 233 92.93 - -|Carrier

Hori. 2400.000|PK. 46.93 27.29 14.15 36.58 2.33 54.12 72.93 18.8

Vert. 2412.000|PK 87.28 27.33 14.16 36.57 233 94.53 - -|Carrier

Vert. 2400.000|PK 51.91 27.29 14.15 36.58 233 59.10 74.53 15.4

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

* This mode was performed only band edges measurement.

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 11,2018
Temperature / Humidity 23 deg. C/43 % RH
Engineer Yasumasa Owaki
(1 GHz - 2.8 GHz)
Antenna 1001932FT
Mode Tx 11g 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
w0 Agilent R T o Agilent R T
Mkrl 2,409 58 GHz
Ref 114.3 dBp Atten 20 dB Ref 114.3 dBpll Atten 20 dB 85.97 dBul!
oEniPk oPeak
Log * Log
10 10
dB/ dB/
T (:;
7 T S ) r-'-'+"l"-.f.“1‘“' J"LI'[
|/ 66.9 [
Il dBpY |
*LgRv L] Lgfiv | 1
iy
v s et / s1 $2
v3 e i gt *I V3 FC I} '
gy [ e (6% wih 1 e
[ 1 N S S A Sy L T e e ad el Wl ——
Swp 1 Swp
Center 2.398 88 GHz Span 58 MHz Center 2.399 88 GHz Span 109 MHz
#Res BH (CISPR) 1 MHz SUBH 3 Mz Sweep 1.04 ms (1201 pts) | sRes BH 100 kHz WEH 300 kHz Sweep 9.6 ms (1201 prs)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
o Agilent R T o Agilent R T
Mkrl 2409 50 GHz
Ref 116.3 dBpV Atten 20 dB Ref 116.3 dBu Atten 20 dB §7.82 dBul!
*EmiPk| *Peak
Log * Log
10 10
dB/ dB/
L (‘.- - é .
,"'\'-sa-""' ] o RAELLS y _;\.'! T J:I
f 67.8 | |
dBpV |
sLgfiv LahAv § 4
v 52 v | st 82 / |
u3 FC l_l-._-"‘hm.I.‘I"h-ﬁ""-\" pinff i 3 FC | ."Nr\' I.i',“ N
DO P £(6): [ s T
;I;n T e R s ;I;n bt P} T o ki e |
Center 2.390 B0 GHz Span 58 MHz Center 2,398 B8 GHz Span 109 MHz
sRes BH (CISPR) 1 MHz WEH 3 Mz Sweep 1.04 ms (1201 pts) | eRes BH 109 kHz WEH 308 kHz Sweep 9.6 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
Shonan EMC Lab.

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

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

Report No. 12193629S-A-R2

Test place Shonan EMC Lab.

Semi Anechoic Chamber 3

Date April 11,2018

Temperature / Humidity 23 deg. C/43 % RH

Engineer Yasumasa Owaki

(1 GHz - 2.8 GHz)
Antenna 1001932FT
Mode Tx 11g 2462 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHZ] [dBuV] [dB/m] [dB] [dB]  |Factor [dB]| [dBuV/m] | [dBuV/m] | [dB] [em] [deg]

Hori. 2483.500|PK 49.84 27.55 14.25 36.52 233 57.45 73.90 16.4 155 295
Hori. 2483.500|AV 36.61 27.55 14.25 36.52 233 44.22 53.90 9.6 155 295
Vert. 2483.500|PK 51.45 27.55 14.25 36.52 2.33 59.06 73.90 14.8 157 290
Vert. 2483.500|AV 37.32 27.55 14.25 36.52 233 44.93 53.90 8.9 157 290

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

* This mode was performed only band edges measurement.

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

Radiated Spurious Emission
(Reference Plot for band-edge)

12193629S-A-R2
Shonan EMC Lab.

Semi Anechoic Chamber 3

Date

Temperature / Humidity

Engineer

Antenna
Mode

April 11,2018

23 deg. C/43 % RH
Yasumasa Owaki

(1 GHz-2.8 GHz)
1001932FT

Tx 11g 2462 MHz

Horizontal

Restricted-band band-edge Plot
R T

% Agilent

Ref 114.8 dBpV
*EmiPk
Log *
1@ I I I I I I 1 1 I
dB/

Atten 268 dB

e e SEP S

*LgfAv

V1 52 { 4 Il T
V3 FC A

£(: ' '  To—

FTun IR ot et I et S

Swp

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

Span 50 MHz
WWEH 3 MHz Sweep 1,04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

Restricted-band band-edge Plot
R T

w0 Agilent

Ref 116.4 dBpV Atten 26 dB

sEmiPk
Log *
1@ I I I I I I T 1 I
dB/

s

sLafv 1 11

L 52 | | W e |
V3 FC

£(F):
FTun

Swp

Center 2.433 58 GHz
Res BH (CISPR) 1 MHz

Span 58 MHz
SVEH 3 MHz Sweep 1.84 ms (1281 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
Shonan EMC Lab.

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

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 11,2018
Temperature / Humidity 23 deg. C/43 % RH
Engineer Yasumasa Owaki

(1 GHz - 2.8 GHz)
Antenna 1001932FT
Mode Tx 11n-20 2412 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. 2390.000|PK 51.82 27.26 14.15 36.58 233 58.98 73.90 14.9 152 279

Hori. 2390.000|AV 39.11 27.26 14.15 36.58 233 46.27 53.90 7.6 152 279

Vert. 2390.000|PK 52.26 27.26 14.15 36.58 233 59.42 73.90 14.4 159 322

Vert. 2390.000|AV 39.56 27.26 14.15 36.58 233 46.72 53.90 7.1 159 322

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m) = 2.33 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

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. 2412.000|PK 87.13 27.33 14.16 36.57 233 94.38 - -|Carrier

Hori. 2400.000|PK. 43.55 27.29 14.15 36.58 2.33 50.74 74.38 23.6

Vert. 2412.000|PK 86.44 27.33 14.16 36.57 233 93.69 - -|Carrier

Vert. 2400.000|PK 45.28 27.29 14.15 36.58 233 5247 73.69 21.2

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

* This mode was performed only band edges measurement.

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. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 11,2018
Temperature / Humidity 23 deg. C/43 % RH
Engineer Yasumasa Owaki
(1 GHz - 2.8 GHz)
Antenna 1001932FT
Mode Tx 11n-20 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.414 5@ GHz
Ref 115.7 dBpV Atten 20 dB Ref 115.7 dBpV Atten 20 dB 57,66 dBul
sEmiPk wPeak
Log * Log
16 16
dB/ dB/
A P g™ . $
e il Bl ol [ ,:J..;}"""-u-"')"'l\-k""\
67.7 { 11
dBpl
sLgRv Lghv
u s ] 5152
V3 FC O L V3 FC ] t
TR BT BTty T il | ! 1{ | |
L e L KJ‘J “
2 I T O A B O 2 T N T W
A : - t ! 1 | A ok : : 1 ] | | ]
Center 2.390 B8 GHz Span 58 MHz Center 2,390 98 GHz Span 199 MHz
#Res BW (CISPR) 1 MHz WWEH 3 MHz Sweep 104 ms (1201 pts) sRes BW 108 kHz #VEH 388 kHz Sweep 9.6 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.409 50 GHz
Ref 114.7 dBpV fAtten 20 dB Ref 114.7 dBpV fAtten 20 dB 56.52 dBuY
sEmiPk wPeak
Log * Log
16 16
dB/ dB/
REEL S - T Y — |
7 s o AR
56,8 I
dBpl
sLgRy LgAv
v s e sl I 51 52
V3 FC AR I 3 FC ] |
PRI e | il bl J— Lad' \
£0): i £0): e LT
FTun fus el L o e P U s s g
Swp 1 1 $wp T 1 T T I l
Center 2.390 08 GHz Span 58 MHz Center 2,390 98 GHz Span 188 MHz
sRes BH (CISPR) 1 MHz UEH 3 MHz Sweep 184 ms (1201 pts) *Res BH 108 khz *VEH 300 khz Sweep 9.6 ms (1261 pts)
Trace Green : Peak Plot 20dBc Plot

* Final result of restricted band edge was

shown in tabular data.

UL Japan, Inc.
Shonan EMC Lab.

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

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

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Antenna
Mode

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

Radiated Spurious Emission

12193629S-A-R2
Shonan EMC Lab.

3

April 21,2016

22 deg. C/46 % RH
Yosuke Ishikawa

(30 MHz - 1 GHz)
(13 GHz - 26.5 GHz)
1001932FT
Tx 11n-20 2462 MHz

3

April 11, 2018

23 deg. C/43 % RH
Yasumasa Owaki

(1 GHz - 13 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 187.046 QP 22.07 16.12 7.97 32.09 0.00 14.07 43.50 29.4 100 1
Hori. 258.672(QP 24.03 11.88 8.50 32.01 0.00 12.40 46.00 33.6 123 133
Hori. 338.154(QP 23.23 14.11 8.92 31.96 0.00 14.30 46.00 31.7 132 174
Hori. 613.310(QP 21.12 19.09 10.07 31.96 0.00 18.32 46.00 27.6 100 1
Hori. 757.799(QP 21.22 20.12 10.57 31.78 0.00 20.13 46.00 25.8 100 2
Hori. 2483.500|PK 49.96 27.55 14.25 36.52 233 57.57 73.90 16.3 160 261
Hori. 4924.000|PK 50.23 31.73 6.71 36.92 233 54.08 73.90 19.8 148 258
Hori. 7386.000(PK 44.13 36.88 8.26 37.54 233 54.06 73.90 19.8 150 1
Hori. 9848.000(PK 44.97 38.90 9.36 38.76 233 56.80 73.90 17.1 150 1
Hori. 2483.500|AV 38.47 27.55 14.25 36.52 233 46.08 53.90 7.8 160 261
Hori. 4924.000|AV 40.78 31.73 6.71 36.92 233 44.63 53.90 9.2 148 258
Hori. 7386.000(AV 34.69 36.88 8.26 37.54 233 44.62 53.90 9.2 150 1
Hori. 9848.000(AV 36.21 38.90 9.36 38.76 233 48.04 53.90 5.8 150 1
Vert. 158.619(QP 21.95 15.14 8.01 32.11 0.00 12.99 43.50 30.5 100 358
Vert. 258.392(QP 31.48 11.87 8.50 32.01 0.00 19.84 46.00 26.1 102 91
Vert. 338.187(QP 28.09 14.11 8.92 31.96 0.00 19.16 46.00 26.8 100 68
Vert. 590.898(QP 21.29 18.89 9.99 31.96 0.00 18.21 46.00 27.7 100 1
Vert. 861.628|QP 21.42 2131 10.92 31.32 0.00 2233 46.00 23.6 100 357
Vert. 2483.500|PK 52.59 27.55 14.25 36.52 233 60.20 73.90 13.7 160 261
Vert. 4924.000|PK 49.84 31.73 6.71 36.92 233 53.69 73.90 20.2 155 201
Vert. 7386.000(PK. 44.61 36.88 8.26 37.54 233 54.54 73.90 19.3 150 1
Vert. 9848.000|PK 44.86 38.90 9.36 38.76 233 56.69 73.90 17.2 150 1
Vert. 2483.500|AV 39.02 27.55 14.25 36.52 2.33 46.63 53.90 7.2 160 261
Vert. 4924.000|AV 40.91 31.73 6.71 36.92 233 44.76 53.90 9.1 155 201
Vert. 7386.000(AV 34.90 36.88 8.26 37.54 233 44.83 53.90 9.0 150 1
Vert. 9848.000(AV 36.10 38.90 9.36 38.76 2.33 47.93 53.90 5.9 150 1

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 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

1 +81 463 50 6401
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Antenna
Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12193629S-A-R2
Shonan EMC Lab.

3

April 11,2018

23 deg. C/43 % RH
Yasumasa Owaki

(1 GHz - 13 GHz)
1001932FT

Tx 11n-20 2462 MHz

Horizontal

Log
18
dB/

£4(F)
FTun
Swp

sRes

5 Agilent

Ref 115.8 dBpV
*sEmiPk

sLgAv

VL 52
V3 FC

Center 2.483 50 GHz

Restricted-band band-edge Plot
R T

Atten 26 dB

o R

Span 58 MHz
BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 pes)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
“ Agilent R T
Ref 115.7 dBpV Atten 26 dB
sEmifk
Log *
18 |
dB/
[ T o
sLaAv
VL 52 1 | 1 . 1
V3 FC \ ! l
£06): e -
ETun B e L PO U P |
Swp I I [
Center 2.483 50 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
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

Antenna
Mode

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

Radiated Spurious Emission

12193629S-A-R2
Shonan EMC Lab.

3

April 11,2018

23 deg. C/43 %RH
Yasumasa Owaki

(1 GHz - 13 GHz)
1001932FT
Tx 11n-40 2422 MHz

3

April 21, 2016

22 deg. C/46 % RH
Yosuke Ishikawa

(13 GHz - 26.5 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2390.000|PK 55.95 27.26 14.15 36.58 233 63.11 73.90 10.7 149 280
Hori. 4844.000|PK 45.10 31.51 6.68 36.89 233 48.73 73.90 25.1 145 264
Hori. 7266.000(PK 44.51 36.67 8.25 37.35 233 54.41 73.90 19.4 150 1
Hori. 9688.000(PK. 46.32 38.71 9.29 38.57 233 58.08 73.90 15.8 150 1
Hori. 2390.000|AV 37.47 27.26 14.15 36.58 233 44.63 53.90 9.2 149 280
Hori. 4844.000|AV 35.89 31.51 6.68 36.89 233 39.52 53.90 14.3 145 264
Hori. 7266.000(AV 35.43 36.67 8.25 37.35 233 4533 53.90 8.5 150 1
Hori. 9688.000(AV 36.95 38.71 9.29 38.57 233 48.71 53.90 5.1 150 1
Vert. 2390.000|PK 63.53 27.26 14.15 36.58 233 70.69 73.90 3.2 143 334
Vert. 4844.000|PK 45.65 31.51 6.68 36.89 233 49.28 73.90 24.6 151 206
Vert. 7266.000(PK 44.66 36.67 8.25 37.35 233 54.56 73.90 19.3 150 1
Vert. 9688.000(PK. 46.65 38.71 9.29 38.57 233 58.41 73.90 15.4 150 1
Vert. 2390.000|AV 41.88 27.26 14.15 36.58 233 49.04 53.90 4.8 143 334
Vert. 4844.000|AV 35.55 31.51 6.68 36.89 233 39.18 53.90 14.7 151 206
Vert. 7266.000(AV 35.53 36.67 8.25 37.35 233 45.43 53.90 8.4 150 1
Vert. 9688.000(AV 36.71 38.71 9.29 38.57 233 48.47 53.90 5.4 150 1

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m) = 2.33 dB

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

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

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

Hori. 2422.000|PK 81.92 27.36 14.18 36.56 2.33 89.23 - -| Carrier

Hori. 2400.000|PK 44.58 27.29 14.15 36.58 2.33 51.77 69.23 17.5

Vert. 2422.000|PK 81.96 27.36 14.18 36.56 233 89.27 - -| Carrier

Vert. 2400.000|PK 45.07 27.29 14.15 36.58 2.33 52.26 69.27 17.0

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92 m/3.0 m)= 2.33 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

1 +81 463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 11,2018
Temperature / Humidity 23 deg. C/43 % RH
Engineer Yasumasa Owaki
(1 GHz - 13 GHz)
Antenna 1001932FT
Mode Tx 11n-40 2422 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.427 9@ GHz
Ref 118 dBpV Atten 20 dB Ref 110 dBp¥ Atten 20 dB 51.86 dBul
sEmiPk wPeak
Log * Log
9 ] | | | ] | ] | ] 9
dB/ dB/
S B <‘>
7 N e o i ._:‘U_L,.Q‘_'\.lr}-‘-k.‘ s TRy ya Ty
61.9 ;
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vl s | g oY e / 5152 /
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FTun FTun
Sup Swp
Center 2.390 B8 GHz Span 58 MHz Center 2,390 98 GHz Span 199 MHz
#Res BW (CISPR) 1 MHz WWEH 3 MHz Sweep 104 ms (1201 pts) sRes BW 108 kHz #VEH 388 kHz Sweep 9.6 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 2.417 9@ GHz
Ref 116.2 dBwV fAtten 20 dB Ref 110.2 dBpV fAtten 20 dB 52.25 dBuV
sEmiPk wPeak
Log ¥ Log
I | | | | | | ] | | I
dB/ dB/
o A s |
7/ R ol ;,i.a,;,,,,uﬁ-u-\ JE ST Py
i 62.2 i
7l dEwY ¥
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vl s2] Wl J.-H 51 %2 §
TE3 = W —T V3 FC T
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FTun FTun
Sup Swp
Center 2.390 08 GHz Span 58 MHz Center 2,390 98 GHz Span 198 MHz
sRes BH (CISPR) 1 MHz UEH 3 MHz Sweep 184 ms (1201 pts) *Res BH 108 khz *VEH 300 khz Sweep 9.6 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
Shonan EMC Lab.

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

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

No.

Test place

Semi Anechoic Chamber

Date

Temperature / Humidity
Engineer

Antenna

Mode

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

Radiated Spurious Emission

12193629S-A-R2
Shonan EMC Lab.

3

April 11,2018

23 deg. C/43 %RH
Yasumasa Owaki

(1 GHz - 2.8 GHz)
1001932FT
Tx 11n-40 2452 MHz

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

Hori. 2483.500| PK 56.45 27.55 14.25 36.52 233 64.06 73.90 9.8 153 264

Hori. 2483.500|AV 42.98 27.55 14.25 36.52 2.33 50.59 53.90 33 153 264

Vert. 2483.500|PK 64.69 27.55 14.25 36.52 233 72.30 73.90 1.6 151 225

Vert. 2483.500|AV 42.12 27.55 14.25 36.52 233 49.73 53.90 4.1 151 225

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m) = 2.33 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

* This mode was performed only band edges measurement.

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401

Facsimile
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 11,2018
Temperature / Humidity 23 deg. C/43 % RH
Engineer Yasumasa Owaki
(1 GHz-2.8 GHz)
Antenna 1001932FT
Mode Tx 11n-40 2452 MHz
Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Ref 118.9 dBpV Atten 26 dB
sEmifk
Log *
18 1
d&/
sLgAv
u 2 5\ 1 . I
W b | I 1,\_\”‘ - [ — T il ot ; | ;
£0): T T T R e o et roverves
FTun
Swp
Center 2.483 50 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot

“ Agilent R T
Ref 111.7 dBpV Atten 26 dB
sEmifk
Log *
18 1
dB/

[ rm——

\
sLaHy 1 | | . — 1 I
Vi 52 \ | | | !
V3 FC \
T TARTR N NP P T T | | I 1

£06): T 4 A L T R R
FTun
Swp
Center 2.483 50 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
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. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3 3
Date April 21,2016 April 11,2018
Temperature / Humidity 22 deg. C/46 % RH 23 deg. C/43 % RH
Engineer Yosuke Ishikawa Yasumasa Owaki
(30 MHz - 1 GHz) (1 GHz - 13 GHz)
(13 GHz - 26.5 GHz)
Antenna 1001932FT
Mode Tx 11n-20 2462 MHz
80
70
60 ! ——— QP Limit
-§ 50 | . alhidl ~———PK Limit
=1 4‘_,7 ' ——AV Limit
g 40 . ! ! Hori./QP
= Hori. /PK
7 30—, | | .
& | Hori/AV
20 v ,1 | Vert./QP
i Vert /PK
10 ) Vert/AV
0
10 100 1000 10000 100000
Frequency [MHz]

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

UL Japan, Inc.

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

Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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Radiated Spurious Emission

Report No. 12193629S-A-R2

Test place Shonan EMC Lab.

Semi Anechoic Chamber 1

Date March 19, 2018

Temperature / Humidity 21 deg.C/31%RH

Engineer Kazutaka Takeyama
(1 GHz - 2.8 GHz)

Antenna 1001932FT

Mode Tx BT LE 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. 2390.000|PK 44.24 27.14 14.56 36.93 233 51.34 73.90 22.5 163 141

Vert. 2390.000|PK 43.86 27.14 14.56 36.93 2.33 50.96 73.90 22.9 165 184

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92 m/3.0 m) = 2.33 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 34.37 27.14 14.56 36.93 4.07 233 45.54 53.90 8.4|*1)
Vert. 2390.000|AV 34.32 27.14 14.56 36.93 4.07 2.33 45.49 53.90 8.4|*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(3.92m /3.0 m)= 2.33 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 86.13 27.18 14.57 36.93 233 93.28 - -| Carrier

Hori. 2400.000|PK 39.19 27.17 14.57 36.93 233 46.33 73.28 27.0

Vert. 2402.000|PK 87.69 27.18 14.57 36.93 2.33 94.84 - -|Carrier

Vert. 2400.000|PK. 40.69 27.17 14.57 36.93 233 47.83 74.84 27.0

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92 m /3.0 m) = 2.33 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.54 dB

* This mode was performed only band edges measurement.

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)

*Res EH (CISPR) 1 MHz

WWEH 3 MHz Sweep 104 ms (1201 pts)

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 1
Date March 19, 2018
Temperature / Humidity 21 deg.C/31 % RH
Engineer Kazutaka Takeyama
(1 GHz-2.8 GHz)
Antenna 1001932FT
Mode Tx BT LE 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.462 25 GHz
Ref 98.97 dBw fitten 18 dB Ref 98.97 dBw fitten 18 dB 6.58 4BV
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FTun FTun
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Center 2.390 88 GHz Span 58 MHz Center 2.390 89 GHz Span 58 MHz

*Res BH 108 kHz WVEH 388 kHz Sweep 4.8 ms (1201 pts)_

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.462 8@ GHz
Ref 9897 dEpV Atten 10 dB Ref 9897 dEpV Atten 10 dB 87.37 dBpV
*EmiPk *Peak
Log * Log "
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FTun FTun
Sup Sup
Center 2,398 88 GHz Span 58 MHz Center 2,390 68 GHz Span 58 MHz
*Res EW (CISPR) 1 MHz *VEH 3 MHz Sweep 1.84 ms (1201 pts)_ *Res EW 108 kHz *VEH 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
1 +81 463 50 6401
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Radiated Spurious Emission

Report No. 12193629S-A-R2

Test place Shonan EMC Lab.

Semi Anechoic Chamber 3 1 3

Date April 7,2018 March 19, 2018 March 20, 2018

Temperature / Humidity 23 deg. C/52 % RH 21 deg. C/31 % RH 23 deg. C/39 % RH

Engineer Makoto Hosaka Kazutaka Takeyama Kazutaka Takeyama

(30 MHz - 1 GHz) (1 GHz - 2.8 GHz) (2.8 GHz - 26.5 GHz)
Antenna 1001932FT
Mode Tx BT LE 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. 359.996(QP 22.68 14.57 9.03 31.95 0.00 14.33 46.00 31.6 100 1
Hori. 479.9931QP 22.29 17.05 9.56 31.96 0.00 16.94 46.00 29.0 100 1
Hori. 4880.000|PK 49.91 31.61 6.70 44.48 233 46.07 73.90 27.8 161 134
Hori. 7320.000{PK 48.59 36.76 8.26 44.03 233 51.91 73.90 21.9 150 1
Vert. 37.400[{QP 23.09 15.13 6.77 32.20 0.00 12.79 40.00 27.2 100 1
Vert. 70.245|QP 23.72 6.21 6.96 32.18 0.00 4.71 40.00 352 100 117
Vert. 168.000{QP 22.67 15.54 8.03 32.10 0.00 14.14 43.50 29.3 100 78
Vert. 239.998|QP 22.23 11.57 8.38 32.03 0.00 10.15 46.00 35.8 100 2
Vert. 252.682(QP 22.18 11.67 8.46 32.01 0.00 10.30 46.00 35.7 100 1
Vert. 328.661(QP 22.01 13.92 8.87 31.98 0.00 12.82 46.00 33.1 100 2
Vert. 348.636|QP 26.74 14.33 8.97 31.95 0.00 18.09 46.00 27.9 100 184
Vert. 479.9931QP 22.27 17.05 9.56 31.96 0.00 16.92 46.00 29.0 100 1
Vert. 4880.000|PK. 51.76 31.61 6.70 44.48 2.33 47.92 73.90 25.9 166 203
Vert. 7320.000{PK 48.30 36.76 8.26 44.03 2.33 51.62 73.90 22.2 150 1
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 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 40.75 31.61 6.70 44.48 4.07 233 40.98 53.90 12.9
Hori. 7320.000({AV 38.74 36.76 8.26 44.03 4.07 233 46.13 53.90 7.8
Vert. 4880.000|AV 41.81 31.61 6.70 44.48 4.07 2.33 42.04 53.90 11.9
Vert. 7320.000{AV 38.23 36.76 8.26 44.03 4.07 233 45.62 53.90 8.3

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(3.92m /3.0 m) = 2.33 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
1481463 50 6401

Facsimile
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Radiated Spurious Emission

Report No. 12193629S-A-R2

Test place Shonan EMC Lab.

Semi Anechoic Chamber 1

Date March 19, 2018

Temperature / Humidity 21 deg.C/31%RH

Engineer Kazutaka Takeyama
(1 GHz - 2.8 GHz)

Antenna 1001932FT

Mode Tx BT LE 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. 2483.500|PK 44.64 27.45 14.66 36.92 233 52.16 73.90 21.7 165 138

Vert. 2483.500|PK 51.41 27.45 14.66 36.92 233 58.93 73.90 14.9 162 183

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.92m /3.0 m)= 2.33 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 3421 27.45 14.66 36.92 4.07 233 45.80 53.90 8.11*1)
Vert. 2483.500|AV 35.09 2745 14.66 36.92 4.07 233 46.68 53.90 7.21*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(3.92m /3.0 m) = 2.33 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)

* This mode was performed only band edges measurement.

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

Radiated Spurious Emission
(Reference Plot for band-edge)

12193629S-A-R2
Shonan EMC Lab.

Semi Anechoic Chamber 1

Date

Temperature / Humidity

Engineer

Antenna
Mode

March 19, 2018

21 deg.C/31 % RH
Kazutaka Takeyama
(1 GHz - 2.8 GHz)

1001932FT
Tx BT LE 2480 MHz
Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Ref 98.97 dBpV Atten 16 dB
sEmiPk
Log *
18 1
dB/
i

sLgAv v I %
u s i ! i | 1] ! i 1 T .
V3 FC| e o ISR K NV R —
£(F): [ [
FTun
Swip
Center 2,483 50 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz_ _ oYEH 3 MHz Sweep 1.84 ms (1201 prs)_

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

Restricted-band band-edge Plot
R T

% Agilent

Ref 98.97 dBpV Atten 16 dB
sEmiPk
Log

18 5
dB/ [

sLaRy | | T
vl $2 ! T | il

vsrcl N 1 ]

£(F):
FTun
Swp

Center 2,483 50 GHz Span 50 MHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 prs)_

Trace Green : Peak Plot

Trace Purple : Average Plot

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

UL Japan, Inc.
Shonan EMC Lab.

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

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

Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

(Plot data, Worst case)

12193629S-A-R2
Shonan EMC Lab.
3

April 7,2018

23 deg. C/52 % RH

1
March 19, 2018
21 deg. C/31%RH

3
March 20, 2018
23 deg. C/39 % RH

Engineer Makoto Hosaka Kazutaka Takeyama Kazutaka Takeyama
(30 MHz - 1 GHz) (1 GHz - 2.8 GHz) (2.8 GHz - 26.5 GHz)
Antenna 1001932FT
Mode Tx BT LE 2440 MHz
80
70
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? ) R— A,
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%-;_ Ol @ ——— AV Limit
- T , .
=, 40 1 T T = Hori./QP
= Hori./PK
7 30— i i v
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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.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Antenna
Mode

Radiated Spurious Emission

12193629S-A-R2
Shonan EMC Lab.

3

April 9, 2018

23 deg. C/26 % RH
Yasumasa Owaki

(1 GHz - 2.8 GHz)
AH104N2450D1

Tx 11b 2412 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. 2390.000(PK 49.62 27.26 14.15 44.13 2.39 49.29 73.90 24.6 125 318

Hori. 2390.000{AV 39.98 27.26 14.15 44.13 2.39 39.65 53.90 14.2 125 318

Vert. 2390.000(PK 49.79 27.26 14.15 44.13 2.39 49.46 73.90 244 185 42

Vert. 2390.000{AV 40.05 27.26 14.15 44.13 2.39 39.72 53.90 14.1 185 42

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.95m /3.0 m) = 2.39 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

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. 2412.000|PK 97.22 2733 14.16 44.14 2.39 96.96 - -|Carrier

Hori. 2400.000|PK 48.41 27.29 14.15 44.14 2.39 48.10 76.96 28.9

Vert. 2412.000|PK 95.18 2733 14.16 44.14 2.39 94.92 - -|Carrier

Vert. 2400.000|PK 47.35 27.29 14.15 44.14 2.39 47.04 74.92 27.9

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.95m /3.0 m)= 2.39dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 dB

* This mode was performed only band edges measurement.

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 9, 2018
Temperature / Humidity 23 deg. C/26 % RH
Engineer Yasumasa Owaki
(1 GHz - 2.8 GHz)
Antenna AH104N2450D1
Mode Tx 11b 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.412 5@ GHz
Ref 121.1 dBwV Atten 30 dB Ref 121.1 dBwV Atten 30 dB 47.90 4Bl
sEmiPk wPeak
Log * Log
16 16
dB/ dB/
. ‘4""\/_ ) ‘I\I
-’f‘ | dB‘IJU rr i
L _.*'# 1 1 LgRv rd
vl $2 [ 5152
V3 FC PUPTTIRN IEVRTO NPT D PP PP PP Py o V3 FC N
i — = L) WS ISR RV VIO POV B P L8
Sup Swp
Center 2.390 B8 GHz Span 58 MHz Center 2,390 98 GHz Span 58 MHz
#Res BW (CISPR) 1 MHz WWEH 3 MHz Sweep 104 ms (1201 pts) sRes BW 108 kHz #VEH 388 kHz Sweep 4.5 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 2.412 58 GHz
Ref 118.5 dEpV Atten 38 dB Ref 118.5 dEpV Atten 38 dB 95.44 dBpY
sEmiPk *Peak
Log ¥ Log
18 18
dB/ dB/
[~ ol 4
A 75.4 Y
dBpy &
sLgAy | | | | | | | ra LgAv ¥
f ]
vl $2] { 51 $2]
L3 o AP PRI TIPS PSR PRI RPRTI M V3 FC
- 5 A
£(fx e o - F K3 TN S NI FIV RSN TR U IR IR S,
FTun FTun
Sup Sup
Center 2.390 88 GHz Span 58 MHz Center 2.390 88 GHz Span 58 MHz
*Res EW (CISPR) 1 MHz *VEH 3 MHz Sweep 1.84 ms (1281 prs) *Res EW 108 kHz *VEH 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 : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 9, 2018
Temperature / Humidity 23 deg. C/26 % RH
Engineer Yasumasa Owaki

(1 GHz - 2.8 GHz)
Antenna AH104N2450D1
Mode Tx 11b 2462 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. 2483.500|PK 49.92 27.55 14.25 44.16 2.39 49.95 73.90 239 141 336

Hori. 2483.500|AV 40.45 27.55 14.25 44.16 2.39 40.48 53.90 13.4 141 336

Vert. 2483.500|PK 49.87 27.55 14.25 44.16 2.39 49.90 73.90 24.0 147 39

Vert. 2483.500|AV 40.74 27.55 14.25 44.16 2.39 40.77 53.90 13.1 147 39

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.95m /3.0 m) = 2.39 dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 dB

* This mode was performed only band edges measurement.

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

Antenna
Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12193629S-A-R2
Shonan EMC Lab.

3

April 9, 2018

23 deg. C/26 % RH
Yasumasa Owaki

(1 GHz-2.8 GHz)
AH104N2450D1

Tx 11b 2462 MHz

Horizontal

5 Agilent

Ref 122.5 dBpV

Restricted-band band-edge Plot
R T

Atten 36 dB

sEmiPk
Log

18
dB/

sLgAv

VL 52
V3 FC

£4(F)
FTun
Swp

T

e ke g e b A e e e o e

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

Span 58 MHz
sYEH 3 MHz Sweep 1.04 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

% Agilent

Ref 122.4 dBpV
k

Restricted-band band-edge Plot
R T

Atten 30 dB

sEmiPk
Log
18

dB/

sLaRy
vl $2
V3 FC

£(F):
FTun
Swp

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

Span 50 MHz
sVEH 3 MHz Sweep 1.84 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
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

Antenna
Mode

Radiated Spurious Emission

12193629S-A-R2
Shonan EMC Lab.

3

April 9, 2018

23 deg. C/26 % RH
Yasumasa Owaki

(1 GHz - 2.8 GHz)
AH104N2450D1

Tx 11g 2412 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. 2381.500|PK 64.07 2723 14.14 44.13 2.39 63.70 73.90 10.2 148 333
Hori. 2390.000|PK 61.56 27.26 14.15 44.13 2.39 61.23 73.90 12.6 148 333
Hori. 2381.500|AV 47.02 2723 14.14 44.13 2.39 46.65 53.90 72 148 333
Hori. 2390.000|AV 50.20 27.26 14.15 44.13 2.39 49.87 53.90 4.0 148 333
Vert. 2381.500|PK 60.28 27.23 14.14 44.13 2.39 59.91 73.90 13.9 181 41
Vert. 2390.000|PK 58.22 27.26 14.15 44.13 2.39 57.89 73.90 16.0 181 41
Vert. 2381.500|AV 41.24 2723 14.14 44.13 2.39 40.87 53.90 13.0 181 41
Vert. 2390.000|AV 45.03 27.26 14.15 44.13 2.39 44.70 53.90 9.2 181 41

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.95m /3.0 m)= 2.39dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

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. 2412.000|PK 96.72 27.33 14.16 44.14 2.39 96.46 - -|Carrier

Hori. 2400.000|PK 61.68 27.29 14.15 44.14 2.39 61.37 76.46 15.1

Vert. 2412.000|PK 94.73 27.33 14.16 44.14 2.39 94.47 - -|Carrier

Vert. 2400.000|PK 54.83 27.29 14.15 44.14 2.39 54.52 7447 20.0

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.95m /3.0 m) = 2.39 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

* This mode was performed only band edges measurement.

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 9, 2018
Temperature / Humidity 23 deg. C/26 % RH
Engineer Yasumasa Owaki
(1 GHz-2.8 GHz)
Antenna AH104N2450D1
Mode Tx 11g 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2414 50 GHz
Ref 124.6 dBp fitten 38 dB Ref 124.6 dBp fitten 38 dB 96.51 4Byt
sEmiPk wPeak
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Sup i T T I Sup | i I I I
Center 2.390 88 GHz Span 58 MHz Center 2.390 89 GHz Span 58 MHz
#Res EW (CISPR) 1 MHz *VEH 3 MHz Sweep 1.84 ms (1281 pts) *Res EW 108 kHz *VEH 308 kHz Sweep 4.8 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

*Res BH (CISPR) 1 MHz *VEH 3 MHz Sweep 1.84 ms (1281 prs)

*Res EW 108 kHz

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.414 50 GHz
Ref 122.5 dEpV Atten 38 dB Ref 122.5 dEpV Atten 38 dB 95.22 dBpY
sEmiPk *Peak
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Swp 1 T T T T Sup 1 1 1 1
Center 2.390 88 GHz Span 58 MHz Center 2.390 88 GHz Span 58 MHz

*UEN 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 : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission

Report No. 12193629S-A-R2

Test place Shonan EMC Lab.

Semi Anechoic Chamber 3

Date April 9, 2018

Temperature / Humidity 23 deg. C/26 % RH

Engineer Yasumasa Owaki

(1 GHz - 2.8 GHz)
Antenna AH104N2450D1
Mode Tx 11g 2462 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2483.500|PK 63.45 27.55 14.25 44.16 2.39 63.48 73.90 10.4 148 327
Hori. 2485.080(PK 65.86 27.55 14.25 44.16 2.39 65.89 73.90 8.0 148 327
Hori. 2483.500|AV 47.66 27.55 14.25 44.16 2.39 47.69 53.90 6.2 148 327
Hori. 2485.080|AV 49.34 27.55 14.25 44.16 2.39 49.37 53.90 4.5 148 327
Vert. 2483.500|PK 64.70 27.55 14.25 44.16 2.39 64.73 73.90 9.1 139 40
Vert. 2485.080|PK 60.81 27.55 14.25 44.16 2.39 60.84 73.90 13.0 139 40
Vert. 2483.500|AV 50.18 27.55 14.25 44.16 2.39 50.21 53.90 3.6 139 40
Vert. 2485.080{AV 47.68 27.55 14.25 44.16 2.39 47.71 53.90 6.1 139 40

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.95m /3.0 m) = 2.39 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

* This mode was performed only band edges measurement.

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)

12193629S-A-R2
Shonan EMC Lab.

Semi Anechoic Chamber 3

Date

Temperature / Humidity

Engineer

Antenna
Mode

April 9, 2018

23 deg. C/26 % RH
Yasumasa Owaki

(1 GHz-2.8 GHz)
AH104N2450D1

Tx 11g 2462 MHz

Horizontal
Restricted-band band-edge Plot
o Agilent R T

Ref 125 dBpV Atten 30 dB
sEmiPk
Loo :
sLgAv
vl 52 | | | |
V3 FC % i
£0F): I i T m
FTun haus o S RSO KRV SO IO
Swp | I
Center 2.483 50 GHz Span 5@ MHz
sRes BN (CISPR) 1 MHz SVEH 3 MHz Sweep 104 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
“ Agilent R T
Ref 123.3 dBpV Atten 30 dB
sEmifk
Log *
18 1
dB/
T e ke

sLaAv |

\ '
ul $2) | LAY I
V3 FC e

T | } ’ J |

£66): 1 I 1 I W\“"i._‘_ ! 1 i ol fiad
FTun B T MYt APNRPUPRU B
Swp [ |
Center 2.483 50 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
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. 12193629S-A-R2

Test place Shonan EMC Lab.

Semi Anechoic Chamber 3

Date April 9, 2018

Temperature / Humidity 23 deg. C/26 % RH

Engineer Yasumasa Owaki

(1 GHz - 2.8 GHz)
Antenna AH104N2450D1
Mode Tx 11n-20 2412 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2390.000|PK. 60.30 27.26 14.15 44.13 2.39 59.97 73.90 13.9 142 302
Hori. 2390.000|AV 45.26 27.26 14.15 44.13 2.39 44.93 53.90 8.9 142 302
Vert. 2390.000|PK 62.21 27.26 14.15 44.13 2.39 61.88 73.90 12.0 187 53
Vert. 2390.000|AV 48.10 27.26 14.15 44.13 2.39 47.77 53.90 6.1 187 53

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.95m /3.0 m)= 2.39dB

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

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. 2412.000|PK 95.99 27.33 14.16 44.14 2.39 95.73 - -|Carrier

Hori. 2400.000|PK 53.86 27.29 14.15 44.14 2.39 53.55 75.73 222

Vert. 2412.000|PK 92.12 27.33 14.16 44.14 239 91.86 - -|Carrier

Vert. 2400.000|PK 59.16 27.29 14.15 44.14 2.39 58.85 71.86 13.0

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.95m /3.0 m) = 2.39 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

* This mode was performed only band edges measurement.

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. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 9, 2018
Temperature / Humidity 23 deg. C/26 % RH
Engineer Yasumasa Owaki
(1 GHz - 2.8 GHz)
Antenna AH104N2450D1
Mode Tx 11n-20 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.414 5@ GHz
Ref 124 dBpV Atten 30 dB Ref 124 dBpV Atten 30 dB 96.99 dBull
sEmiPk wPeak
Log * Log
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Sup Swp i i I T I T
Center 2.390 B8 GHz Span 58 MHz Center 2,390 98 GHz Span 58 MHz
#Res BW (CISPR) 1 MHz WWEH 3 MHz Sweep 104 ms (1201 pts) sRes BW 108 kHz #VEH 388 kHz Sweep 4.5 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 2.414 58 GHz
Ref 120.7 dBpl fAitten 30 4B Ref 120.7 dBp fAitten 30 4B 92.80 BV
sEmiPk wPeak
Log ¥ Log
19 19
dB/ dB/
- -‘-"\. i
- e ———_ ! S I |
i - - ol ” \L\-I.,',,-\-n'm-.u. L
/- | 728
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sLgAy AT, L - ! LaAv rs
v 52 el | 51 52 bl
AL IR U AT it 3 FC . A
L i
?%Li e e —— ?%Li SCNTIPNT PRSP SN ».-‘-L-w’,'L.4\"-."4'.\-'.--'“""‘"’"‘-‘
Sup Swp
Center 2.390 08 GHz Span 58 MHz Center 2,390 98 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz SUBH 3 MHz Sweep 104 ms (1201 pts) sRes BH 100 kHz *UBH 300 kHz Sweep 4.8 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

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

UL Japan, Inc.
Shonan EMC Lab.

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

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

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Antenna
Mode

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

Radiated Spurious Emission

12193629S-A-R2
Shonan EMC Lab.

3

April 21,2016

22 deg. C/46 % RH
Yosuke Ishikawa

(30 MHz - 1 GHz)
(13 GHz - 26.5 GHz)

AH104N2450D1

Tx 11n-20 2462 MHz

3

April 9, 2018

23 deg. C/26 % RH
Yasumasa Owaki

(1 GHz - 13 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 187.051|QP 22.01 16.12 7.97 32.09 0.00 14.01 43.50 29.4 100 2
Hori. 258.678(QP 23.34 11.88 8.50 32.01 0.00 11.71 46.00 342 283 74
Hori. 338.158(QP 23.12 14.11 8.92 31.96 0.00 14.19 46.00 31.8 122 313
Hori. 613.305(QP 21.19 19.09 10.07 31.96 0.00 18.39 46.00 27.6 100 1
Hori. 757.792(QP 21.23 20.12 10.57 31.78 0.00 20.14 46.00 25.8 100 3
Hori. 2483.500|PK 66.92 27.55 14.25 44.16 2.39 66.95 73.90 6.9 137 328
Hori. 4924.000|PK 53.33 31.73 6.85 44.49 2.39 49.81 73.90 24.0 142 22
Hori. 7386.000(PK. 47.92 36.88 8.57 44.06 2.39 51.70 73.90 22.2 150 1
Hori. 9848.000(PK 48.44 38.90 9.48 43.86 2.39 55.35 73.90 18.5 150 1
Hori. 2483.500|AV 50.51 27.55 14.25 44.16 2.39 50.54 53.90 33 137 328
Hori. 4924.000|AV 42.69 31.73 6.85 44.49 2.39 39.17 53.90 14.7 142 22
Hori. 7386.000(AV 39.32 36.88 8.57 44.06 2.39 43.10 53.90 10.8 150 1
Hori. 9848.000(AV 39.62 38.90 9.48 43.86 2.39 46.53 53.90 7.3 150 1
Vert. 158.621(QP 21.92 15.14 8.01 32.11 0.00 12.96 43.50 30.5 100 1
Vert. 258.397(QP 28.15 11.87 8.50 32.01 0.00 16.51 46.00 29.4 105 87
Vert. 338.188(QP 27.29 14.11 8.92 31.96 0.00 18.36 46.00 27.6 101 76
Vert. 590.883(QP 21.28 18.89 9.99 31.96 0.00 18.20 46.00 27.8 100 1
Vert. 861.623|QP 21.48 2131 10.92 31.32 0.00 22.39 46.00 23.6 100 358
Vert. 2483.500|PK 63.19 27.55 14.25 44.16 2.39 63.22 73.90 10.6 142 40
Vert. 4924.000|PK 50.52 31.73 6.85 44.49 2.39 47.00 73.90 26.9 132 76
Vert. 7386.000(PK. 47.89 36.88 8.57 44.06 2.39 51.67 73.90 222 150 1
Vert. 9848.000(PK 48.13 38.90 9.48 43.86 2.39 55.04 73.90 18.8 150 1
Vert. 2483.500|AV 46.85 27.55 14.25 44.16 2.39 46.88 53.90 7.0 142 40
Vert. 4924.000|AV 41.40 31.73 6.85 44.49 2.39 37.88 53.90 16.0 132 76
Vert. 7386.000(AV 39.15 36.88 8.57 44.06 2.39 42.93 53.90 10.9 150 1
Vert. 9848.000(AV 39.34 38.90 9.48 43.86 2.39 46.25 53.90 7.6 150 1

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.95m /3.0 m)= 2.39dB

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

1 +81 463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 9, 2018
Temperature / Humidity 23 deg. C/26 % RH
Engineer Yasumasa Owaki
(1 GHz - 13 GHz)
Antenna AH104N2450D1
Mode Tx 11n-20 2462 MHz
Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Ref 125.5 dBpV Atten 36 dB
sEmiPk
Log *
10 |
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Center 2.483 50 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 pes)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

Ref 1
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£(F):
FTun
Swp
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% Agilent

sLaRy

Center 2.483 50 GHz

Restricted-band band-edge Plot
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22 depV Atten 30 dB

SR B
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“.‘.":E\a:\;-g.a—;‘ 1
d"“"-“-n-;«;,.—

Span 50 MHz
BH (CISPR) 1 MHz sYEH 3 MHz Sweep 1.04 ms (1201 pes)

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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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Antenna
Mode

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

Radiated Spurious Emission

12193629S-A-R2
Shonan EMC Lab.

3

April 9, 2018
23 deg. C/26 % RH
Yasumasa Owaki

(1 GHz - 13 GHz)

AH104N2450D1

Tx 11n-40 2422 MHz

3

April 21, 2016

22 deg. C/46 % RH
Yosuke Ishikawa

(13 GHz - 26.5 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2390.000|PK 58.82 27.26 14.15 44.13 2.39 58.49 73.90 15.4 140 306
Hori. 4844.000|PK 50.18 31.51 6.78 44.46 2.39 46.40 73.90 27.5 138 18
Hori. 7266.000(PK 47.53 36.67 8.47 44.01 2.39 51.05 73.90 22.8 150 1
Hori. 9688.000(PK. 48.42 38.71 9.34 43.84 2.39 55.02 73.90 18.8 150 1
Hori. 2390.000|AV 46.04 27.26 14.15 44.13 2.39 45.71 53.90 8.1 140 306
Hori. 4844.000|AV 41.01 31.51 6.78 44.46 2.39 37.23 53.90 16.6 138 18
Hori. 7266.000(AV 38.27 36.67 8.47 44.01 2.39 41.79 53.90 12.1 150 1
Hori. 9688.000(AV 38.89 38.71 9.34 43.84 2.39 45.49 53.90 8.4 150 1
Vert. 2390.000|PK 55.56 27.26 14.15 44.13 2.39 55.23 73.90 18.6 188 52
Vert. 4844.000|PK 50.53 31.51 6.78 44.46 2.39 46.75 73.90 27.1 129 85
Vert. 7266.000(PK 47.86 36.67 8.47 44.01 2.39 51.38 73.90 22.5 150 1
Vert. 9688.000(PK. 48.13 38.71 9.34 43.84 2.39 54.73 73.90 19.1 150 1
Vert. 2390.000|AV 44.83 27.26 14.15 44.13 2.39 44.50 53.90 9.4 188 52
Vert. 4844.000|AV 41.49 31.51 6.78 44.46 2.39 37.71 53.90 16.1 129 85
Vert. 7266.000(AV 38.16 36.67 8.47 44.01 2.39 41.68 53.90 12.2 150 1
Vert. 9688.000(AV 38.83 38.71 9.34 43.84 2.39 45.43 53.90 8.4 150 1

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.95m /3.0 m) = 2.39 dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 dB

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. 2422.000|PK 90.74 27.36 14.18 44.14 2.39 90.53 - -|Carrier

Hori. 2400.000|PK 50.10 27.29 14.15 44.14 2.39 49.79 70.53 20.7

Vert. 2422.000|PK 86.56 27.36 14.18 44.14 2.39 86.35 - -| Carrier

Vert. 2400.000|PK 46.47 27.29 14.15 44.14 2.39 46.16 66.35 20.2

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.95m /3.0 m)= 2.39dB
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

1 +81 463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 9, 2018
Temperature / Humidity 23 deg. C/26 % RH
Engineer Yasumasa Owaki
(1 GHz - 13 GHz)
Antenna AH104N2450D1
Mode Tx 11n-40 2422 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent R T ¥ Agilent R T
Mkrl 2.437 9@ GHz
Ref 119.2 dBpV fitten 38 dB Ref 119.2 dBpV fitten 38 dB 9138 dBull
sEmiPk wPeak
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Center 2.390 88 GHz Span 58 MHz Center 2.390 89 GHz Span 199 MHz
#Res EW (CISPR) 1 MHz *VEH 3 MHz Sweep 104 ms (1201 pts) sRes BW 108 kHz #VEH 388 kHz Sweep 9.6 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 2.438 25 GHz
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Swp Swp 1 1 1

Center 2,398 88 GHz Span 58 MHz
*Res BH (CISPR) 1 MHz *VEH 3 MHz Sweep 1.84 ms (1281 prs)

Center 2,390 68 GHz
*Res EW 108 kHz

Span 168 MHz

*UEN 308 kHz Sweep 9.6 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 : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 9, 2018
Temperature / Humidity 23 deg. C/26 % RH
Engineer Yasumasa Owaki

(1 GHz - 2.8 GHz)
Antenna AH104N2450D1
Mode Tx 11n-40 2452 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. 2483.500|PK 68.26 27.55 14.25 44.16 2.39 68.29 73.90 5.6 141 304

Hori. 2483.500|AV 50.40 27.55 14.25 44.16 2.39 50.43 53.90 3.4 141 304

Vert. 2483.500|PK 66.93 27.55 14.25 44.16 2.39 66.96 73.90 6.9 185 31

Vert. 2483.500|AV 47.59 27.55 14.25 44.16 2.39 47.62 53.90 6.2 185 31

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.95m /3.0 m) = 2.39 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

* This mode was performed only band edges measurement.

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. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date April 9, 2018
Temperature / Humidity 23 deg. C/26 % RH
Engineer Yasumasa Owaki
(1 GHz - 2.8 GHz)
Antenna AH104N2450D1
Mode Tx 11n-40 2452 MHz
Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Ref 119.4 dBpV Atten 36 dB
sEmiPk
Log *
10 |
B/
S RV S
sLgAv L lag 1 I !
v sz | |41 | | [
V3 FC '
£0i: N R R i B e o —
FTun
Swip
Center 2.483 50 GHz Span 58 MHz

*Res BH (CISPR) 1 MHz

sYEH 3 MHz Sweep 1.04 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

Log
18
dB/

£(F):
FTun
Swp

sRes

% Agilent

Ref 117.3 dBpV
sEmiPk

Center 2.483 50 GHz

Restricted-band band-edge Plot
R T

Atten 30 dB

e ——

"Lafv | [ AN | |

v s | Y [ [
V3 FC )

Span 50 MHz
BH (CISPR) 1 MHz sYEH 3 MHz Sweep 1.04 ms (1201 pes)

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. 12193629S-A-R2

Test place Shonan EMC Lab.

Semi Anechoic Chamber 3 3

Date April 21,2016 April 9, 2018
Temperature / Humidity 22 deg. C/46 % RH 23 deg. C/26 % RH
Engineer Yosuke Ishikawa Yasumasa Owaki

(30 MHz — 1 GHz) (1 GHz - 13 GHz)
(13 GHz - 26.5 GHz)

Antenna AH104N2450D1

Mode Tx 11n-20 2462 MHz

80

70 -

& : ——QP Limit
— 4] e
§ 50 | | P R | PK Limit
=4 SRAE ——AV Limit
- =TT Z
S 40 | : : O - > Hori/QP
= Hori./PK
N AV
2 Hori /AV

20 Te Vert/QP

Vert /PK

19 = 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
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Radiated Spurious Emission

Report No. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date March 20, 2018
Temperature / Humidity 22 deg. C/40 % RH
Engineer Hiroyuki Morikawa
(1 GHz - 2.8 GHz)
Antenna AH104N2450D1
Mode Tx BT LE 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. 2390.000|PK 49.29 27.26 14.19 44.13 2.39 49.00 73.90 24.9 166 131

Vert. 2390.000|PK 48.61 27.26 14.19 44.13 2.39 48.32 73.90 25.5 147 195

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.95m /3.0 m) = 2.39 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 39.68 27.26 14.19 44.13 4.07 2.39 43.46 53.90 10.4]*1)
Vert. 2390.000|AV 39.57 27.26 14.19 44.13 4.07 2.39 43.35 53.90 10.6]*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(3.95m /3.0 m)= 2.39dB
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 91.19 27.29 14.20 44.14 2.39 90.93 - -| Carrier

Hori. 2400.000|PK 43.48 27.29 14.19 44.14 2.39 43.21 70.93 27.7

Vert. 2402.000|PK 87.07 27.29 14.20 44.14 2.39 86.81 - -|Carrier

Vert. 2400.000|PK 42.60 27.29 14.19 44.14 2.39 42.33 66.81 24.5

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.95m /3.0 m) = 2.39 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

* This mode was performed only band edges measurement.

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. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date March 20, 2018
Temperature / Humidity 22 deg. C/40 % RH
Engineer Hiroyuki Morikawa
(1 GHz-2.8 GHz)
Antenna AH104N2450D1
Mode Tx BT LE 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
¥ Agilent T ¥ Agilent T
Mkrl 2.482 9@ GHz
Ref 96.74 dBpV Atten 10 dB Ref 96.74 dBpV Atten 10 dB 9138 dBull
sEmiPk #Peak 1
Log - * Log £
16 1 i 1 i 1 i At 16 1
dB/ { 1 dB/
1 !I
[ ol '
g A\l 714 4
o | Foery dEwy
LII: 2V SRTST EENTPRTNE RS § PP B PIAOCCE o] TN I PP s LgAv .
U1 S2mestmrsish oy st mbpus beosnminsgafove ot sl oo i L} PRSPY IS 1 S2pM A el M M onsars et -'\\,J,.,k_,_lﬂ.___hl__‘__._,_
V3 FC V3 FC
£0): £0):
FTun FTun
Sup Swp
Center 2.390 B8 GHz Span 58 MHz Center 2,390 98 GHz Span 58 MHz
#Res BW (CISPR) 1 MHz WWEH 3 MHz Sweep 104 ms (1201 pts) sRes BW 108 kHz #VEH 388 kHz Sweep 4.5 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 T ¥ Agilent T
Mkrl 2.462 8@ GHz
Ref 92,66 dEpV Atten 10 dB Ref 92,66 dEpV Atten 10 dB 87.31 dBpV
*EmiPk *Peak
Log A ¥ Log 4
IT) ! ! ! ! ! ! % IT) ! ! ! ! ! ! LA
dB/ [ dB/
| |
I ol
! ! | il 67.3
PR TPy 7 b, e l| ¥ leny e " dEpl
slgAv | | { i LgAv | | | | | | 4 1| |
i 1 N P A T PR NN SR IR PR S W .A.,..-.n-.m'-‘.qw.:.-* e Lt
vl 2 31 82
V3 FC V3 FC
£0f) £(fx
FTun FTun
Sup Sup
Center 2,398 88 GHz Span 58 MHz Center 2,390 68 GHz Span 58 MHz
*Res EW (CISPR) 1 MHz *VEH 3 MHz Sweep 1.84 ms (1281 prs) *Res EW 108 kHz *VEH 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 : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission

Report No. 12193629S-A-R2

Test place Shonan EMC Lab.

Semi Anechoic Chamber 3 3 3

Date April 7,2018 March 20, 2018 March 20, 2018

Temperature / Humidity 23 deg. C/52 % RH 22 deg. C /40 % RH 23 deg. C/39 % RH

Engineer Makoto Hosaka Hiroyuki Morikawa Kazutaka Takeyama

(30 MHz - 1 GHz) (1 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Antenna AH104N2450D1
Mode Tx BT LE 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. 359.998(QP 22.41 14.57 9.03 31.95 0.00 14.06 46.00 31.9 100 2
Hori. 480.002|1QP 22.08 17.05 9.56 31.96 0.00 16.73 46.00 29.2 100 1
Hori. 4880.000|PK 50.01 31.61 6.70 44.48 2.39 46.23 73.90 27.6 145 226
Hori. 7320.000(PK 47.45 36.76 8.26 44.03 2.39 50.83 73.90 23.0 150 0
Vert. 37.400(QP 22.89 15.13 6.77 32.20 0.00 12.59 40.00 27.4 100 2
Vert. 70.245(QP 23.32 6.21 6.96 32.18 0.00 431 40.00 35.6 100 1
Vert. 168.000(QP 22.19 15.54 8.03 32.10 0.00 13.66 43.50 29.8 100 1
Vert. 239.996(QP 22.24 11.57 8.38 32.03 0.00 10.16 46.00 35.8 100 1
Vert. 252.683(QP 21.97 11.67 8.46 32.01 0.00 10.09 46.00 359 100 2
Vert. 328.665(QP 21.95 13.92 8.87 31.98 0.00 12.76 46.00 332 100 1
Vert. 479.998|QP 22.09 17.05 9.56 31.96 0.00 16.74 46.00 29.2 100 1
Vert. 4880.000|PK 50.84 31.61 6.70 44.48 2.39 47.06 73.90 26.8 150 153
Vert. 7320.000(PK 47.61 36.76 8.26 44.03 2.39 50.99 73.90 22.9 150 0
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.95m /3.0 m)= 2.39dB
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 41.09 31.61 6.70 44.48 4.07 2.39 41.38 53.90 12.5
Hori. 7320.000(AV 38.95 36.76 8.26 44.03 4.07 2.39 46.40 53.90 75
Vert. 4880.000|AV 41.37 31.61 6.70 44.48 4.07 2.39 41.66 53.90 12.2
Vert. 7320.000(AV 38.55 36.76 8.26 44.03 4.07 2.39 46.00 53.90 7.9

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(3.95m /3.0 m)= 2.39dB
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
1481463 50 6401
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Radiated Spurious Emission

Report No. 12193629S-A-R2

Test place Shonan EMC Lab.

Semi Anechoic Chamber 3

Date March 20, 2018

Temperature / Humidity 22 deg. C/40 % RH

Engineer Hiroyuki Morikawa

(1 GHz - 2.8 GHz)
Antenna AH104N2450D1
Mode Tx BT LE 2480 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHZz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [cm] [deg]

Hori. 2483.500|PK 57.84 27.55 14.29 44.16 2.39 57.91 73.90 15.9 242 154
Vert. 2483.500|PK 56.34 27.55 14.29 44.16 2.39 56.41 73.90 17.4 328 133

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.95m /3.0 m) = 2.39 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 40.71 27.55 14.29 44.16 4.07 2.39 44.85 53.90 9.1[*1)
Vert. 2483.500|AV 40.35 27.55 14.29 44.16 4.07 2.39 44.49 53.90 9.41*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(3.95m /3.0 m) = 2.39 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)

* This mode was performed only band edges measurement.

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. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date March 20, 2018
Temperature / Humidity 22 deg. C/40 % RH
Engineer Hiroyuki Morikawa
(1 GHz - 2.8 GHz)
Antenna AH104N2450D1
Mode Tx BT LE 2480 MHz
Horizontal
Restricted-band band-edge Plot
¥ Agilent T
Ref 100.5 dBpV Atten 18 dB
sEmifk
Log - *
10 |
6/ [
I
(|
|
sLgAv il [
:::13 |-§1? b= S S —_— 1 N e
£0):
FTun
Swp
Center 2.483 58 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 prs)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
o Agilent T
Ref 95.97 dBpY Atten 18 dB
sEmifk
Log - *
10 s
d6/ f
i)
|
[ |
sLafv i | .
1 $2 | |7 . . |
V3 FC
£06):
FTun
Swp
Center 2.483 58 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (1201 prs)
Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
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. 12193629S-A-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3 3 3
Date April 7, 2018 March 20, 2018 March 20, 2018
Temperature / Humidity 23 deg. C/52%RH 22 deg. C/40 % RH 23 deg. C/39 % RH
Engineer Makoto Hosaka Hiroyuki Morikawa Kazutaka Takeyama
(30 MHz - 1 GHz) (1 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Antenna AH104N2450D1
Mode Tx BT LE 2440 MHz
80
70
60 ' ' ' ——— QP Limit
= = PR ahi
E§ 50 | | | iz Ml | PK Limit
=1 F | 6 ——AV Limit
% 40 | ; - - o - > Hori/QP
= Hori./PK
7 30—, .
& Hori/AV
20 Vert./QP
QT < Vert/PK
10 " Vert/AV
0
10 100 1000 10000 100000
Frequency [MHz]

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

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 12193629S-A-R2
Date April 11,2018
Temperature / Humidity 25deg. C/32%RH
Engineer Kazuya Noda
Mode Tx 11n-20 2462 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
2 Agilent RL % Agilent RL
Mkrl 12.948 kHz Mkrl 598 kHz
Ref -18 dBm sArten 28 dE -91.82 dBm Ref @ dBm sAtten 20 dB -58.89 dBm
sPeak wPeak
Log Log
18 18
dB/ dB/
LaRv LaRAv
51 8¢ 31 82
V3 FC V3 FC
Af Ad
£(6x £
e T e [ e e T ve Towt Y I
LR TAT TP P T T PR AP Y o N M-Mw»«m»,m"w-mmummw.
;r f Ir’ TﬁM‘ ) ]‘""r‘i' fJ'LTvT"' ‘Tﬁ*“"fw*ﬁﬁ?‘f#ﬁ*ﬁﬁvw.?ﬁ‘“ | I | I | I | I |
Start 9800 kHz Stop 156,808 kHz Start 158 kHz Stop 30.668 MHz
sRes BH 208 Hz #\EW 628 Hz Sweep 2,279 5 (2001 pes) sRes BW 18 kHz oJEW 38 kHz Sweep 285.3 ms (2001 prs)
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]
12.95 -91.0 0.01 9.8 2.5 1 -78.7 300 6.0 -17.5 45.3 62.8
598.00 -80.1 0.01 9.8 2.5 1 -67.8 30 6.0 13.5 32.0 18.5

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

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
1 +81 463 50 6401

Facsimile
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Test place
Report No.

Date

Conducted Spurious Emission

Temperature / Humidity
Engineer

Mode

Shonan EMC Lab. No.1 Measurement Room

12193629S-A-R2
March 30, 2018
24 deg. C/35%RH

Kazuya Noda

Tx BT LE 2402 MHz

9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL - Agilent RL
Mkrl 9.197 kHz Mkrl 156 kHz
Ref —28 dBm #Atten 28 dB -88.54 dBm Ref -18 dBm #Htten 20 dB -80.78 dBm
4Peak #Peak
Log Log
10 I 18 I
4B/ DC Coupled dB/ DC Coupled
Lgf Lgfu
S8 3182
Y3 FC Y3 FC|
ARk AR
£(0: £
450k FTun
FFT i WWWWWWW S
Start 9.000 kHz Stop 150.000 kHz Start 156 kHz Stop 30.600 MHz
#Res B 200 Hz #WBW 620 Hz Sweep 2.279 s (5661 pts) #Res BW 10 kHz #UBH 30 kHz Sweep 285.3 ms (GOBL prs)
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]
9.20 -88.5 0.01 9.8 2.5 1 -76.2 300 6.0 -15.0 48.3 63.3
156.00 -80.8 0.01 9.8 2.5 1 -68.5 300 6.0 -7.2 23.7 30.9

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

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

Test place Shonan EMC Lab. No.l1 Measurement Room
Report No. 12193629S-A-R2
Date March 30, 2018
Temperature / Humidity 24 deg. C/35%RH
Engineer Kazuya Noda
Mode Tx BT LE 2440 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL - Agilent RL
Mkrl 12.892 kHz Mkrl 216 kHz
Ref 28 B #Atten 20 dB ~§7.66 dBm_ | Ref 18 dBm #Atten 20 dB 50,82 dBm
#Peak #Peak
Log Log
10 I 19 I
4B/ DC Coupled dB/ DC Coupled
Lgfv LgAw
51 s sl 52
Y3 FC[ 4 Y3 FC
Aal ¢ e
£ £
<50k FTun
FFT iR Swp
Start 9.000 kHz Stop 150.000 kHz Start 156 kHz Stop 30.600 MHz
#Res B 200 Hz #WBW 620 Hz Sweep 2.279 s (5661 pts) #Res BW 10 kHz #UBH 30 kHz Sweep 285.3 ms (GOBL prs)
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]
12.89 -87.7 0.01 9.8 2.5 1 -75.4 300 6.0 -14.1 45.3 59.4
210.00 -80.0 0.01 9.8 2.5 1 -67.7 300 6.0 -6.5 21.1 27.6

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

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

Test place Shonan EMC Lab. No.l1 Measurement Room
Report No. 12193629S-A-R2
Date March 30, 2018
Temperature / Humidity 24 deg. C/35%RH
Engineer Kazuya Noda
Mode Tx BT LE 2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
# Agilent RL - Agilent RL
Mkrl 11.876 kHz Mkrl 248 kHz
Ref —28 dBm #Atten 28 dB 8919 dBn_ | Ref —18 dBm #Atten 28 dB ~80.77 dBn
#Peak #Peak
Log Log
19 i 18 \
4B/ DC Coupled dB/ DC Coupled
Lgfv LgAw
L se 1 52
v FCl, 3 FC
ARl & AR
£(P: £0Fx
<50k FT
Start 9.000 kHz " Stop 156.688 kHz Start 156 kHz Stop 30.600 MHz
#Res B 200 Hz #WBW 620 Hz Sweep 2.279 s (5661 pts) #Res BW 10 kHz #UBH 30 kHz Sweep 285.3 ms (GOBL prs)
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]
11.88 -89.2 0.01 9.8 2.5 1 -76.9 300 6.0 -15.6 46.1 61.7
240.00 -80.8 0.01 9.8 2.5 1 -68.5 300 6.0 -7.2 20.0 27.2

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

UL Japan, Inc.
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Power Density

Test place Shonan EMC Lab. No.5 Shielded Room
Report No. 12193629S-A-R2
Date April 9, 2018 April 11,2018
Temperature / Humidity 22 deg. C/35%RH 25 deg. C/32 % RH
Engineer Kazuya Noda Kazuya Noda
Mode Tx
11b
Freq. Reading | Cable | Atten. | Result| Limit | Margin
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2412.00 -22.15 1.12 | 9.85 |-11.18 | 8.00 | 19.18
2437.00 -22.31 1.12 | 9.85 |-11.34 | 8.00 | 19.34
2462.00 -22.60 1.13 | 9.84 |-11.63 | 8.00 | 19.63
l1g
Freq. Reading | Cable | Atten. | Result | Limit |Margin
Loss | Loss
[MHz] [dBm] [dB] | [dB] | [dBm]| [dBm]| [dB]
2412.00 -13.97 1.12 | 9.85 | -3.00 | 8.00 | 11.00
2437.00 -14.40 1.12 | 9.85 | -3.43 | 8.00 | 11.43
2462.00 -14.81 1.13 | 9.84 | -3.84 | 8.00 |11.84
11n-20
Freq. Reading | Cable | Atten. [ Result| Limit |Margin
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2412.00 -24.14 1.12 | 9.85 |-13.17| 8.00 |21.17
2437.00 -24.12 1.12 | 9.85 [-13.15] 8.00 |21.15
2462.00 -23.71 1.13 | 9.84 |-12.74] 8.00 |20.74
11n40
Freq. Reading | Cable | Atten. [ Result| Limit |Margin
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2422.00 -29.19 1.12 | 9.85 |-18.22 ] 8.00 |26.22
2437.00 -29.38 1.12 | 9.85 |-18.41] 8.00 |26.41
2452.00 -29.36 1.12 | 9.84 |-18.40 | 8.00 |26.40

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.
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Power Density

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 12193629S-A-R2
Date March 30, 2018
Temperature / Humidity 24 deg. C/35%RH
Engineer Kazuya Noda
Mode Tx BT LE
Freq. Reading | Cable | Atten. [ Result| Limit |Margin
Loss | Loss
[MHz] [dBm] [dB] | [dB] [ [dBm]| [dBm]| [dB]
2402.00 -25.23 1.12 | 9.85 [-14.26 | 8.00 |22.26
2440.00 -25.19 1.12 | 9.84 [-14.23 | 8.00 [22.23
2480.00 -25.40 1.13 | 9.84 [-14.43 | 8.00 |[22.43

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.
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Power Density
2412 MHz 2412 MHz
Agilent RL % Agilent RL
Mkrl 2.411 367 GHz Mkrl 2,410 750 GHz
Ref -18 dBm #fitten 16 dB -22.15 dBm Ret 8 dBm #fitten 28 dB -13.97 dBm
#Peak #Peak
Log i Log
18 e o 16
dB/ T chuaiadn Py B/
.w»‘\/ \ /4% I
o ki ¥ !
LgAv LaRw
51852 5182
V3 FC V3 FC
AA AA
£ £(fx
FTun FTun
Swp Swp
Center 2.412 080G GHz Span 15.2 MHz Center 2.412 066 GHz Span 24.6 MHz
#Res BH 3 kHz #UBH 9.1 kHz Sweep 1.613 5 (1201 pts)_ #Res BH 3 kHz #UBK 9.1 kHz Swesp 2,61 5 (1201 pts)_
2437 MHz 2437 MHz
- Agilent RL #% Agilent RL
Mkrl 2.436 367 GHz Mkrl 2,438 620 GHz
Ref —18 dBm #Atten 10 dB -22.31 dBm Ref @ dBm #Atten 28 dB -14.48 dBn
#Peak #Peak
Log i Log
16 16 z
&/ B N o T 45/
i ¥ & '
LAy LaRw
sl 852 5182
W3 FC V3 FC
AR AA
£(Fn £(fx
FTun FTun
Swp Swp
Center 2.437 086 GHz Span 15.2 MHz Center 2.437 008 GHz Span 24.6 MHz
#Res BH 3 kHz #UBH 9.1 kHz Sweep 1.613 5 (1261 pts)_ #Res BH 3 kHz #UBK 9.1 kHz Swesp 2.61 5 (1201 pts)_
2462 MHz 2462 MHz
Agilent RL #% Agilent RL
Mkrl 2.461 367 GHz Mkrl 2,459 253 GHz
Ref —18 dBm #Atten 10 dB —22.60 dBm Ref @ dBm #Atten 28 dB -14.81 dBm
#Peak #Peak
Log i Log
16 16 1
B/ meﬁ\ et B/
Y L —
LAy LaRw
sl 852 5182
W3 FC 3 FC
AR AR
£(Fn £(n
FTun FTun
Swp Swp
Center 2.462 080 GHz Span 15.2 MHz Center 2.462 000 GHz Span 24.6 MHz
#Res BH 3 kHz #UBH 9.1 kHz Sweep 1.613 5 (1261 pts)_ #Res BH 3 kHz #UBK 9.1 kHz Swesp 2.61 s (1201 pts)_
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Power Density
11n-20 11n-40
2412 MHz 2422 MHz
e Agilent RL e Agilent RL
Mkrl 2.414 473 GHz Mkrl 2.416 39 GHz
R;F EIB dBm sAtten 19 d -24.14 dBm R;F EZB dBm sHtten 18 4B =29.19 dBm
#Peal *Peal |
Log | Log &
p- p- MLMW o | Wk J’W‘n b ﬂ{ '
At | ISR b
o8/ Wittty ‘.".‘-*""”3“"3“':".".% sl o8/ !n TN .I*ﬁ . i 'h'r’ll
| I |
| |
|': h f ¥
,ﬁ" X {;‘ \
Lofiv ;ﬂ N Lofy ,K X
Y ] \ﬂ el st 2ol 1‘%“;
i i -
£0fn £0fn
FTun FTun
Swp Sup
Center 2.412 808 GHz Span 26.5 MHz Center 2422 00 GHz Span 53.9 MHz
*Res EH 3 kHz SVBH 9.1 kHz Sweep 2.812 s (1201 pts)_ *Res EH 3 kHz SVBH 9.1 kHz Sweep 5.719 s (1281 pts)_
2437 MHz 2437 MHz
I Agilent RL I Agilent RL
Mkrl 2.448 798 GHz Mkrl 2.441 72 GHz
R;f ;13 dBm #Htten 19 d -24.12 dBm R;f ;23 dBm #Htten 19 d -29.38 dBm
#Peal *Peal
Log Log 5 |
18 i 18 [T PR yF el
T e e e +.\ﬁﬁﬁ-ﬁl?ﬂ. L
a8/ s e .mll a8/ !' Ll i w Wi Hn'l
I
! . - \
f [ |
A b ;/ \
% LY
LaRv l'f Nle LaRv #J' L
o & i
stsg| snd | st st w
U3 ;gmﬁ' LA LR AL U3 ;g L
£(f) £(f):
FTun FTun
Swup Swp
Center 2.437 908 GHz Span 26.5 MHz Center 2.437 89 GHz Span 53.9 MHz
sRes EW 3 kHz WYBH 9.1 kHz Sweep 2.812 5 (12081 pts)_ sRes EW 3 kHz WYBH 9.1 kHz Sweep 5.719 5 (1281 pts)_
2462 MHz 2452 MHz
i Agilent RL 5 Agilent RL
Mkrl 2.464 486 GHz Mkrl 2.456 94 GHz
Rpef El@ dBm #Rtten 16 dB -23.71 dBm R;f ;23 dEm *Htten 10 dB -29.36 dBm
¥ eal *Feal
Log | Log i |
18 ; 18 ‘l“"]tl o bt
g St | il
dB/ /hﬁ. il o i r“\ a8/ L e Hh‘[ﬂr g ﬁ'.'ui
| |
LaRAy q’f \\t\ LaAy j. Y
182 4 o 51 s2fl dﬁ"f \Mﬂm‘.g.,
3 RO V3 FC
AR AA|
£ifn £(fx
FTun FTun
Swp Swp
Center 2.462 880 GHz Span 26.4 MHz Center 2.452 88 GHz Span 53.9 MHz
#Res BN 3 kHz #UBH 9.1 kHz Sweep 2.801 5 (1201 pts)_ #Res BW 3 kHz *YBH 9.1 kHz Sweep 5.719 5 (1201 pts)_
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Power Density
BT LE
2402 MHz
# Agilent RL
Mkrl 2,401 983 3 GHz
Ref -2 dBm #Atten 16 dB -25.23 dBm
#Peak
oo o .
T W VT ey
|l [ RN o
g L [ \f
|
LaAw
5152
V3 FC
AR
£():
50k
Swp
Center 2.402 600 @ GHz Span 1.1 MHz
#Res BH 3 kHz #UBH 9.1 kHz Swesp 116.7 ms (1201 pts)_
2440 MHz
# Agilent RL
Mkrl 2,439 983 3 GHz
Ref —28 dBm #Atten 18 dB -25.19 dBm
#Peak
Log N "
10 W w’
™ W i

R T

ot

LgAv

S8

Y3 FC

£(F):
50k

Swp

Center 2.446 000 @ GHz Span 1.1 MHz
#Res BH 3 kHz #UBKH 9.1 kHz Swesp 116.7 ms (1201 pts)_
2480 MHz

# Agilent RL
Mkrl 2.479 983 2 GHz
Ref —28 dBm #Atten 18 dB —25.40 dBm
#Peak T
En@g n'ﬁw xf\llnwwﬁ A b
I G 1 Pkl
m Fy T i IVY\JWIW‘
LgAv
S8
Y3 FC
AR
£(F:
56k
Swp
Center 2.430 600 @ GHz Span 1.1 MHz
#Res BH 3 kHz #UBKH 9.1 kHz Swesp 116.7 ms (1201 pts)_
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APPENDIX 2: Test instruments
Test Instruments (1/2)
Control No. Instrument Manufacturer Model No Serial No Test Item Calibration Date *
Interval(month)
SRENT-09 Spectrum Analyzer | Agilent E4440A MY46186392 AT 2017/11/08 * 12
SPM-07 Power Meter Agilent 8990B MY5100272 AT 2017/05/01 * 12
SPSS-04 Power sensor Agilent N1923A MY5326009 AT 2017/05/01 * 12
SATI10-16 Attenuator Weinschel Corp. 54A-10 83420 AT 2017/12/08 * 12
SCC-G12 Coaxial Cable Suhner SUCOFLEX 102 | 30790/2 AT 2018/03/19 * 12
SOS-13 Humidity Indicator | Custom CTH-202 Q.C.17 AT 2017/12/21 * 12
KTS-08 Digital Tester SANWA PC500 7019224 AT 2018/03/05 * 12
SRENT-15 Spectrum Analyzer | Agilent E4440A MY46185516 AT,RE 2017/12/26 * 12
SSA-03 Spectrum Analyzer | Agilent E4448A MY48250152 AT 2017/08/20 * 12
STS-05 Digital Hitester Hioki 3805-50 080997828 AT 2017/10/16 * 12
SOS-09 Humidity Indicator | A&D AD-5681 4061484 AT 2017/12/21 * 12
SCC-C9/C10/SR | Coaxial Cable&RF | Suhner/Suhner/TOYO | RG223U/141PE/ | -/0901-271(RF CE 2018/04/09 * 12
SE-03 Selector NS4906 Selector)
SLS-05 LISN Rohde & Schwarz ENV216 100516 CE 2018/02/26 * 12
SAT3-10 Attenuator JFW SO0HF-003N - CE 2017/08/24 * 12
SOS-06 Humidity Indicator | A&D AD-5681 4062118 CE 2017/12/21 * 12
STM-05 Terminator TME CT-01 BP - CE 2017/12/14 * 12
STR-08 Test Receiver Rohde & Schwarz ESW44 101581 CE,RE 2017/11/24 * 12
SIM-02 Measure KOMELON KMC-36 - CE,RE -
COTS-SEMI-1 | EMI Software TSI TEPTO-DV(RE, | - CE,RE -
CE,RFLMF)
STS-03 Digital Hitester Hioki 3805-50 080997823 CE,RE 2017/10/16 * 12
SLS-04 LISN Rohde & Schwarz ENV216 100514 CE 2018/02/27 * 12
SAEC-03(NSA) | Semi-Anechoic TDK SAEC-03(NSA) |3 RE 2017/06/11 * 12
Chamber
SAF-06 Pre Amplifier TOYO Corporation TPAO118-36 2046104 RE 2017/09/22 * 12
SCC-G23 Coaxial Cable Suhner SUCOFLEX 104 | 297342/4 RE 2017/05/08 * 12
SCC-G06 Coaxial Cable Junkosha J12J102207-00 MAY-23-16-091 | RE 2017/06/13 * 12
SCC-G40 Coaxial Cable Junkosha MWX221-01000 | 16125005 RE 2018/01/29 * 12
NFSNMS/B
SHA-03 Horn Antenna Schwarzbeck BBHA9120D 9120D-739 RE 2017/08/23 * 12
SOS-05 Humidity Indicator | A&D AD-5681 4062518 RE 2017/10/30 * 12
KSA-08 Spectrum Analyzer | Agilent E4446A MY46180525 RE 2017/10/10 * 12
SAT10-05 Attenuator(abovel | Agilent 8493C-010 74864 RE 2017/11/22 * 12
GHz)
SFL-02 Highpass Filter MICRO-TRONICS HPM50111 051 RE 2017/11/16 * 12
SAF-05 Pre Amplifier TOYO Corporation TPAO118-36 1440490 RE 2018/02/15 * 12
SFL-18 Highpass Filter MICRO-TRONICS HPM50111 119 RE 2018/04/20 * 12
SSA-02 Spectrum Analyzer | Agilent E4448A MY48250106 RE 2018/03/05 * 12
SHA-05 Horn Antenna ETS LINDGREN 3160-09 LM4210 RE 2018/03/20 * 12
SCC-G05 Coaxial Cable Junkosha J12J102207-00 | APR-30-15-037 | RE 2018/01/29 * 12
SCC-G22 Coaxial Cable Suhner SUCOFLEX 104 | 296199/4 RE 2017/05/08 * 12
SCC-G41 Coaxial Cable Junkosha MWX221-01000 | 16125006 RE 2018/01/29 * 12
NFSNMS/B
SHA-02 Horn Antenna Schwarzbeck BBHA9120D 9120D-726 RE 2017/08/14 * 12
SOS-03 Humidity Indicator | A&D AD-5681 4063325 RE 2017/10/30 * 12
SIM-09 Measure PROMART SEN1935 - RE -
SAEC-02(SVS | Semi-Anechoic TDK SAEC-02(SVSW | 2 RE 2017/07/18 * 12
WR) Chamber R)
UL Japan, Inc.
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Test Instruments (2/2)
Control No. Instrument Manufacturer Model No Serial No Test Item Calibration Date *
Interval(month)
SCC-G33 Coaxial Cable Junkosha MWX241-01000 | - RE 2018/04/20 * 12
KMSKMS
SCC-G19 Coaxial Cable Suhner SUCOFLEX 1188/2A RE 2018/03/19 * 12
102A
SAF-08 Pre Amplifier TOYO Corporation HAP18-26W 00000019 RE 2018/03/27 * 12
SBA-03 Biconical Antenna | Schwarzbeck BBA9106 91032666 RE 2017/10/02 * 12
SLA-07 Logperiodic Schwarzbeck VUSLPI111B 196 RE 2018/01/30 * 12
Antenna
SAT6-08 Attenuator HIROSE ELECTRIC | AT-406(40) - RE 2017/08/24 * 12
CO.LTD.
SCC-C1/C2/C3/ | Coaxial Cable&RF | Fujikura/Fujikura/Suhn | 8D2W/12DSFA/ | -/0901-271(RF RE 2018/04/09 * 12
C4/C5/C10/SRS | Selector er/Suhner/Suhner/Suhn | 141PE/141PE/14 | Selector)
E-03 er/TOYO 1PE/141PE/NS4
906
SAEC-03(SVS | Semi-Anechoic TDK SAEC-03(SVSW | 3 RE 2017/07/17 * 12
WR) Chamber R)
SAT10-06 Attenuator Agilent 8493C-010 74865 RE 2017/11/22 * 12
SCC-G15 Coaxial Cable Suhner SUCOFLEX 102 | 32703/2 RE 2018/03/19 * 12
SHA-04 Horn Antenna ETS LINDGREN 3160-09 LM9861 RE 2017/07/11 * 12
SAF-03 Pre Amplifier SONOMA 310N 290213 RE 2018/02/16 * 12
STS-02 Digital Hitester Hioki 3805-50 080997819 RE 2018/03/08 * 12
SAEC-01(SVS | Semi-Anechoic TDK SAEC-01(SVSW | 1 RE 2017/07/20 * 12
WR) Chamber R)
SHA-01 Horn Antenna Schwarzbeck BBHA9120D 9120D-725 RE 2017/08/14 * 12
SOS-01 Humidity Indicator | A&D AD-5681 4062555 RE 2017/10/30 * 12
KIM-09 Measure KOMELON KMC-36 - RE -
STS-01 Digital Hitester Hioki 3805-50 080997812 RE 2017/10/16 * 12
SAF-09 Pre Amplifier TOYO Corporation HAP18-26W 0000018 RE 2017/09/22 * 12

*1) This test equipment was used for the tests before the expiration date of the calibration.

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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