Test report No. : 12429781S-J-R2
Page : 1 of 61

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

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

Applicant :  RICOH COMPANY, LTD.
Type of Equipment :  Digital Camera
Model No. : R02020
*Wireless LAN/ Bluetooth Low Energy part
FCCID BBP-R02020

Test regulation FCC Part 15 Subpart C: 2018

Test Result Complied

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

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

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

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

5. This test report must not be used by the customer to claim product certification, approval, or endorsement by

any agency of the Federal Government.
6. This test report covers Radio technical requirements.

It does not cover administrative issues such as Manual or non-Radio test related Requirements. (if applicable)

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

8. The opinions and the interpretations to the result of the description in this report are outside scopes where UL

Japan has been accredited.
9. This report is a revised version of 12429781S-J-R1. 12429781S-J-R1 is replaced with this report.

Date of test: August 20 to September 19 2018

Representative test ‘2 \
engineer: Z
Shiro Kot(yashi

Engineer
Consumer Technology Division

TW

Toyokazu Imamura
Leader
Consumer Technology Division

Approved by:

W
\\\\\ | 111y,

Nt
\__.____/

“

‘o

\

%

|X| There is no testing item of "Non-accreditation".

Sl IR

:‘ //-'-\\
’{ /‘*\ N
AN JAB
Zmms Testing
|:| The testing in which "Non-accreditation" is displayed is outside the accreditation scopes in UL Japan. RTL02610

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

13-EM-F0429


48085
Pencil


Test report No.

Page

Issued date

FCCID

: 12429781S-J-R2

: 2 of 61

: February 13, 2019
: BBP-R02020

REVISION HISTORY

Original Test Report No.: 12429781S-J

Revision

Test report No.

Date

Page revised

Contents

- (Original)

12429781S-J

October 24, 2018

1

12429781S-J-R1

October 26, 2018

5

6
12
15

Deletion of Radio Specification
Correction of Antenna type
Correction of Test Procedure
Correction of *1)

Correction of *3)

124297818S-J-R2

February 13, 2019

46, 48, 49

Correction of comment
Correction duty value (BLE).

53

Correction of comment
Corrected the difference between
the trace data and the result table
value.

Frequency

From”0.01 kHzt0*“19.22 kHz”
From”0.15 kHzt0274.00 kHz”

Updated the worst margin with the
fix of Duty factor.
4.8 dB=>52dB

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. : 12429781S-J-R2

Page : 3 of 61
Issued date : February 13, 2019
FCC ID : BBP-R02020
CONTENTS PAGE
SECTION 1: Customer infOrmation........c.eeceeeeeccercscrnissennssencssneesssnesssnsssssecsssesssssssssssessssssssssssssssssssssse 4
SECTION 2: Equipment under test (E.U.T.)...ccccceresrercsrarcscneicsaressssssssascsens weed
SECTION 3: Test specification, procedures & results......c.cceeeverescueicscaressasscsnresenees 6
SECTION 4: Operation of E.U.T. during testing........ccccceeeereercercscnrcssunrcscneessannene .9
SECTION 5:  Conducted EMISSiON......cccieveieruiiriissiissinsensenssnicssisssiisissessssssssssssisssessssssssssssssssssssssssees 11
SECTION 6: Radiated Spurious EMission ........coccecveicnveressnnissercscnresssrsssnsessnesne .12
SECTION 7: Antenna Terminal Conducted Tests.......ccceceerueeseessecssnecsuecsnecsaecsaeenns 15
APPENDIX 1:  TeSt dAtA ..ccuereeiesninsninsinseisseissaiessisssiessisssssssssssssssssssiosssssssssssssssssssssssssssssssssssssss 16
CoNAUCLEd EMISSION ...couiiiiiiiiiieieeiiete ettt ettt et b e b e bt e st e et eaeeebeenbeesaeesnneeaee 16
6 dB Bandwidth and 99 % Occupied Bandwidth.............ccecveeiiiiienieniiieieeteeeeeee e 19
Maximum Peak OULPUL POWET ......cccuiiiiiiiiiiieieee ettt sttt ettt st eseenaee s 24
AVEIaZE OULPUL POWET ....cuuiiiiiiiiiiiecie ettt et ettt e e sib e e st e e etaeessbeeestseesseeessaeesaseeennns 28
Duty factor CONTITMALION.........ccuiiiiiiieiieere ettt ettt er e e b e ebeesteestaeseaessbeesbeesseesssesssesssessseesseessaens 29
Radiated Spurious EMISSION ......cceevviiieiiiiiiieiiesiesitesiesteete et esieesteestaeseeseseesseesseessaesssesssesnseensanns 31
Conducted Spurious EIMISSION .......ccuiiiciiiiiiieiiieeiie et eeteeeieeesteeeveeesbeesreeeeseessbeeessaeessseessseeesssens 53
POWET DIENSIEY ...viiiiiieeiieeieectte et tee ettt e et e ettt eeabeeestaeesseesssaeessseeanseeansseessseesssseensseesnssessnseennses 54
APPENDIX 2: Test instruments teeeesseesstesatesatesatessatesatesatesbaebassttesttesbtesatestesaeesatesatesbassnas 58
APPENDIX 3: Photographs of test Setup ......cccecuerevuercvceecsceercsnercssnncccnenene «..59
CoNAUCLEd EMISSION ...ceutiiiiiiiiiiitetiet ettt et et sb e b e s bt e st e st e et e e bt enbeesaeeenee e 59
Radiated SPUrious EMISSION ......ccueiiiiiiiiiieiieiiesieseestesreereereesteesteestaesevesssessseesseesseesssesssesssesssenns 60
Pre-check of Worst Case POSITION.........cccviiiiiiiiiii ettt ettt et er e e e eev e e v e enes 61

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401



Test report No.

: 12429781S-J-R2

Page : 4 of 61
Issued date : February 13, 2019
FCCID : BBP-R02020
SECTION 1: Customer information
Company Name : RICOH COMPANY, LTD.
Address : 1-3-6 Nakamagome, Ohta-ku, Tokyo, 143-8555, Japan
Telephone Number : +81-50-3534-5214
Facsimile Number : +81-3-3775-8531
Contact Person : Kenji Daigo
SECTION 2: Equipment under test (E.U.T.)
2.1 Identification of E.U.T.
Type of Equipment : Digital Camera
Model No. : R02020
Serial No. : Refer to Section 4, Clause 4.2
Rating : DC 5.0 V (USB), DC 3.6 V (Battery)
Receipt Date of Sample : August 20, 2018
Country of Mass-production : China
Condition of EUT : Production prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Modification of EUT : No Modification by the test lab
2.2 Product Description

Model: R02020 (referred to as the EUT in this report) is a Digital Camera.

General Specification

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

Equipment type
Frequency of operation

Bandwidth
Channel spacing
Type of modulation
Antenna type

Antenna connector type
Antenna gain

Transceiver

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

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

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

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

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

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

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

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

Pattern antenna (\/2 dipole antenna)

+ Parasitic element (Cu sheet)

MM5829-2700 <manufactured by Murata>

[2.4 GHz] 3.52 dBi

[5 GHz] 2.87 dBi

UL Japan, Inc.
Shonan EMC Lab.
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SECTION 3: Test specification, procedures & results

3.1 Test Specification

Test Specification : FCC Part 15 Subpart C
FCC Part 15 final revised on March 12, 2018 and effective April 11, 2018

Title . FCC 47CFR Partl5 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928MHz,
2400-2483.5MHz, and 5725-5850MHz

3.2 Procedures and results
Item Test Procedure Specification Worst margin Results Remarks
FCC: ANSI C63.10-2013 FCC: Section 15.207
6. Standard test methods 22.9dB,
Conducted Emission [============ccmmemmmm e oo 0.16200 MHz, QP L1 Complied -
Tx 11g 2462 MHz
IC: RSS-Gen 8.8 IC: RSS-Gen 8.8
FCC: KDB 558074 D01 15.247 [FCC: Section
. . 15.247(a)(2) .
6 dB Bandwidth Meas Guidance v05 Complied  |Conducted
IC: - 1C:RSS24752()
‘ FCC: KDB 558074 D01 15.247 |[FCC: Section
Maximum Pea Meas Guidance v05 15.247(b)(3) ;
Output Power | T See data. Complied  |Conducted
IC: RSS-Gen 6.12 IC: RSS-247 5.4(d)

FCC: KDB 558074 D01 15.247 [FCC: Section 15.247(e)

Meas Guidance v05

Power Density Complied  |Conducted

IC: - IC: RSS-247 5.2(b)
FCC: KDB 558074 D01 15.247 [FCC: Section15.247(d) _ |5.2 dB
Meas Guidance v05 9608.00 MHz, AV, Hori. Conducted
Spurious Emission ;{CSSRgeSr;ZE?; 55 BT LE 2402 MHz Complied (below 30 MHz)/
Restricted Band Edges | . pos_Gen 6.13 RSS-Gen 8.10 52dB gi‘gj;ego Mitz)
9760.00 MHz, AV, Hori. )
BT LE 2440 MHz

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.
*1) Radiated test was selected over 30 MHz based on section 15.247(d) and KDB 558074 D01 15.247 Meas Guidance v05_8.5 and
8.6.

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

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

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

FCC Part 15.203 Antenna requirement
It is impossible for end users to replace the antenna, because the antenna is mounted inside of the EUT. Therefore, the
equipment complies with the antenna requirement.
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33 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99 % Occupied IC: RSS-Gen 6.6 IC: - N/A Complied Conducted
Bandwidth

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

34 Uncertainty

EMI

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

Shonan EMC Lab.

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

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

SAC=Semi-Anechoic Chamber

SR= Shielded Room is applied besides radiated emission

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

UL Japan, Inc.
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35 Test Location

UL Japan, Inc. Shonan EMC Lab.

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

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

JAB Accreditation No. RTL02610

FCC Test Firm Registration Number: 839876

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

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

chamber

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

chamber

No.3 Semi-anechoic |, -, 4 12.7x7.7 x5.35 127x7.7 5m

chamber

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

chamber

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

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

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

No.4 Shielded room - 4.4x4.7x2.7 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 - 345x55x24 3.45x5.5 -

No.1 Measurement ) 255 x4.1%2.5 ) )

room

3.6 Test data, Test instruments, and Test set up

Refer to APPENDIX.

UL Japan, Inc.
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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*

Transmitting (Tx), IEEE 802.11b (11b) 11 Mbps, Short, PN9
Transmitting (Tx), IEEE 802.11g (11g) 48 Mbps, PN9

Transmitting (Tx), IEEE 802.11n MIMO 20 MHz BW (11n-20) MCS 7, PN9

Transmitting (Tx), Bluetooth (BT) Low Energy (LE) Maximum Packet Size, PRBS9

*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: 11 dBm

Software: 07020018(0803)

*This setting of software is the worst case.

Any conditions under the normal use do not exceed the condition of setting.

In addition, end users cannot change the settings of the output power of the product.

*The details of Operating mode(s)

Test Item Operating Mode Tested frequency
Conducted Emission Tx 11g *1) 2462 MHz
Tx BT LE 2440 MHz
Spurious Emission Tx 11b 2412 MHz
Tx 11g 2437 MHz
| Tx1n20 | 2462MHz |
Tx BT LE 2402 MHz
2440 MHz
2480 MHz
6 dB Bandwidth Tx 11b 2412 MHz
Maximum Peak Output Power | Tx 11g 2437 MHz
Power Density Tx 11n-20 2462 MHz
99% Occupied Bandwidth | |
Tx BT LE 2402 MHz
2440 MHz
2480 MHz
*1) The mode was tested as a representative, because it had the highest power at antenna terminal test.

UL Japan, Inc.

Shonan EMC Lab.
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4.2 Configuration and peripherals
A
1
(DC5.0V)
B

T
AC 120V /60 Hz

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

Description of EUT and Support equipment

No. | Item Model number Serial number Manufacturer | Remark

A Digital Camera R02020 YN10001081 *1) RICOH EUT
YN10001066 *2)

B AC Adapter AC-U2 18011000084 RICOH -

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

List of cables used

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

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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SECTION 5: Conducted Emission

Test Procedure and conditions

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

The rear of tabletop was located 40 cm to the vertical conducting plane. The rear of EUT, including peripherals
aligned and flushed with rear of tabletop. All other surfaces of tabletop were at least 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.

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.

Attenuator

Test
receiver 1 LISN

Ground plane

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

The EUT via AC adapter was connected to a LISN (AMN).

An overview sweep with peak detection has been performed.

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

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

Test result : Pass

UL Japan, Inc.
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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 v05".

[For below 1 GHz]
EUT was placed on a urethane platform of nominal size, 1.0 m by 1.5 m, raised 0.8 m above the conducting ground
plane. The 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 | Average Power Method: RBW: 100 kHz
VBW:3MHz | RBW: 1 MHz VBW: 300kHz

VBW: 3 MHz

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 ANSI C63.10-2013.

UL Japan, Inc.
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Below 1 GHz
Measuring Antenna
EUT (Loop / Biconical / Logperiodic)
Q __— Auenuator
“ .
Im
x : Center of turn table

Test Distance : 3 m

1 GHz - 13 GHz

e .. Measuring Antenna

EUT “\‘ (Horn)

Spectrum

Analyzer

Test Volume ‘ Im . Attenuator or Filter

1 : Radius of an outer periphery of EUT

*: Center of turn table

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

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

r=0.07m

13 GHz - 26.5 GHz

Measuring Antenna

(Horn}

EUT

Spectrum

Analyzer

x : Center of turn table

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

UL Japan, Inc.
Shonan EMC Lab.

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

(Wireless LAN)
Worst position:

Below 1 GHz 1 GHz - 2.8 GHz 2.8 GHz - 13 GHz 13 GHz - 18 GHz 18 GHz —26.5 GHz
Horizontal X X Y X X
Vertical X X Y X X
(Bluetooth Low Energy)
Worst position:
Below 1 GHz 1 GHz - 2.8 GHz 2.8 GHz - 13 GHz 13 GHz - 18 GHz 18 GHz - 26.5 GHz
Horizontal X X X X X
Vertical X Y X X X

* The definition of the axis was listed in a ‘Pre-check of the worst position” in APPENDIX.

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

: 30 MHz - 26.5 GHz
: APPENDIX
: Pass

Measurement range
Test data
Test result

UL Japan, Inc.

Shonan EMC Lab.
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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
6 dB Bandwidth 50 MHz 100 kHz 300 kHz Auto Peak Max Hold | Spectrum Analyzer
99 % Occupied Enough width to display | 1to5 % Three times | Auto Peak Max Hold | Spectrum Analyzer
Bandwidth *1) emission skirts of OBW of RBW
Maximum Peak - - - Auto Peak/ - Power Meter
Output Power Average *2) (Sensor: 50 MHz BW)
Peak Power Density | 1.5 times the 3 kHz 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 11.10.2 Method PKPSD (peak PSD) of "ANSI C63.10-2013".
*4) In the frequency range below 30MHz, RBW was narrowed to separate the noise contents.
Then, wide-band noise near the limit was checked separately, however the noise was low enough as shown in the chart.

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

Test data
Test result

: APPENDIX

: Pass

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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APPENDIX 1: Test data

Conducted Emission

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2018/08/31

Mode : Tx I[EEE802.11g 2462 MHz
Power 1 DC5V (USB)
Temp./Humi. : 20 deg.C / 62 %RH
Remarks H
Limit1 : FCC 15C (15.207) QP )
Limit2 : FCC 15C (15.207) AV Engineer : Kazutaka Takeyama
80 ——— Limit1 (QP)
70 —— Limit2 (AV)
60 N (PK)
E i~ N (QP/AV)
@ 50+ —t=
h kil | | — L1(PK)
A L1(QP/AV)
dJ
o 40
= iy
=) r ,
> 30 ..\/M\VM A g
T T T AL
[ L4 | \ |
o« N o X ot oo
20
10
0
2 3 S5 7 1 2 3 5 7 10 20
A5 Frequency [MHz] 30
Reading Results Limit Margin
No. Frea > | <avs | CF% [ap> [ <av> | <ap> | <AV> | <aP> | <AV> | Phase | Comment
MHz] 0BV | [@BuV] | (0Bl | [dBuV] | [dBuV | [dBuVi | (0B | [dBl | [dB]
1 0.16200] 28.67 719 12.38 65.36 55.36 243 35.7 N
2 0.32700 18.45 8.28 1239 59.53 49.53 28.6 28.8 N
3 1.59100 17.41 1.32 1247 56.00 46.00 26.1 32.2 N
4 4.91200 9.44 -1.61 1267 56.00 46.00 338 349 N
5| 31000 539 -258) 1278 6000| 5000 418 308 N
6 8.21100] 275 -3.22 12.83 60.00 50.00 444 40.3 N
7| 016200 3006 903 1238 65.36| 5536| 220 339 L1
8 0.32700] 18.35 433 12.39 59.53 49.53 28.7 32.8 8]
9 2.05500] 16.44/ 0.23 12.50 56.00 46.00 27.0 33.2 L
10, 4.12700| 10.94/ -1.01 12.63 56.00 46.00 324 343 8]
1 6.31000] 432 -2.51 1273 60.00 50.00 429 39.7 L
12| 821100 231 -365| 1283 6000| 5000 448 408 L1

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

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401



Test report No. : 12429781S-J-R2

Page : 17 of 61
Issued date : February 13, 2019
FCCID : BBP-R02020

Conducted Emission

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2018/09/01

Mode : Tx BT LE 2440 MHz
Power _ : DC5V (USB)
Temp./Humi. : 20 deg.C / 62 %RH
Remarks H
Limit1: FCC 15C(15.207) QP .
Limit2 : FCC 15C (15.207) AV Engineer : Kazutaka Takeyama
80 — Limit1 (QP)
70 —— Limit2 (AV)
60 N (PK)
= — N (QP/AV)
=3 ~
m 50 ==
3 0 S [ T | — L1(PK)
o\ L1(QP/AV)
S 40—
3 oy
s i i S
> 30 i i Yy
e Wb AT
o e ;‘,,»/1‘"-/ WY b T T R A
20
10
0
2 3 S5 7 1 2 3 5 7 10 20
A5 Frequency [MHz] 30
Reading Results Limit Margin
No. | Frea > | <avs | CF% [ap> | <av> | <ap> | <AV> | <aP> | <AV> | Phase | Comment
WHz] | [BuV) | [dBuV | [dB] | [dBuV] | [dBuV | [dBuV] | [dBuVl | [dB] | [dB]
1 0.16200] 23.18 5.51 12.38 65.36 55.36 29.8 37.4 N
2 0.32700 14.98 3.06 1239 59.53 49.53 321 34.0 N
3 1.68080 16.87 1.43 12.48 56.00 46.00 26.6 32.0 N
4 4.69110] 8.51 -1.83 12.66 56.00 46.00 348 35.1 N
5| 787600 276 -335| 1281 6000 5000 444 405 N
6 9.13100] 263 -3.26 12.87 60.00 50.00 445 40.3 N
7| o1e200] 2373 se5| 1238 65.36| 5536| 202 373 L1
8 0.32700] 13.49 2.44 12.39 59.53 49.53 336 347 8]
9 2.08690 13.94/ -0.74 12.50 56.00 46.00 29.5 34.2 L
10, 4.03890 10.14] -1.49 12.62 56.00 46.00 33.2 348 8]
1 7.87600] 221 -3.67 1281 60.00 50.00 449 40.8 L
12| e13t00| 238 -356| 1287 6000| 5000 447 408 L1

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

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Conducted Emission

2402 MHz

—— Limit1 (QP)
— Limit2 (AV)

N

—u

RFI Voltage [dBuV]
&
S

VY

2 3
15 [pEAK DATA ]

Frequency [MHz]

2440 MHz

80

— Limit1 (QP)
— Limit2 (AV)

70

N

60 B E—
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50

40 R
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20

10

0
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2480 MHz

80

— Limit1 (QP)
—— Limit2 (AV)

70

N

60 1

—

50

40
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\Y)

L
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30 WA A

20
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0
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20
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6 dB Bandwidth and 99 % Occupied Bandwidth
Report No. 12429781S-J-R2
Test place Shonan EMC Lab. No.5 Shielded Room
Date August 24,2018 September 3, 2018
Temperature / Humidity 26 deg. C/54 % RH 24 deg. C/57 % RH
Engineer Makoto Hosaka Shiro Kobayashi
Mode Tx Tx BT LE
Mode Frequency 99 % Occupied 6 dB Bandwidth Limit for
Bandwidth 6 dB Bandwidth
[MHz] [kHz] [MHZz] [MHz]
11b 2412 13127.7 8.777 > 0.5000
2437 13128.6 8.112 > (0.5000
2462 12852.7 8.674 > (0.5000
g 2412 16866.0 16.498 > (0.5000
2437 16964.5 16.510 > 0.5000
2462 16826.0 16.496 > (0.5000
11n-20 2412 17974.4 17.723 > (0.5000
2437 18033.9 17.681 > (0.5000
2462 17896.6 17.720 > (0.5000
BT LE 2402 1068.7 0.716 > 0.5000
2440 1068.8 0.709 > (0.5000
2480 1070.3 0.713 > (0.5000
UL Japan, Inc.
Shonan EMC Lab.

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

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

2412 MHz 2412 MHz
% Agllent RL % Agilent RL
Ref 187 dBpV *fitten 10 di Ref 117 dBpV sfitten 26 di
wPeak o wPeak
Log < Log
19 o T 18 :
dB/ / d8/ »¢ ?\‘"
7 \ A W
I
N ) M,
s N L-M»**"""w WWMW%
e B T M ] M"""u«.,'
[ "
LgAv T LgAv
Ml 52 Ml 52
Center 2.412 88 GHz Span 58 MHz Center 2.412 98 GHz Span 58 MHz
sRes BH 300 kHz *UBH 918 kHz Sweep 1.04 ms (1201 prs) *Res BH 300 kHz #UBH 918 kHz Sweep 184 ms (1201 prs)
Occupied Bandwidth Occ BH Z Pur  99.00 7 Occupied Bandwidth Occ BH % Pur 9900 1
13.1277 MHz xdB  -6.00 4B 16.866@ MHz xdB  -6.00 B
Transmit Freq Error 120,817 kHz Transmit Freq Error  105.876 kHz
% dB Bandwidth £.984 MHz % dB Bandwidth 16.698 MHz
2437 MHz 2437 MHz
% Agllent RL % Agilent RL
Ref 187 dBpV sfitten 10 dl Ref 117 dBpV sAtten 20 dl
*Peak P wPeak
Log i o= Sy Log
10 2 I 10 et -
dB/ / &/ ¢ <
7 Y rd N
o pat” """\1 v ?-}""."'k“‘ i
M T fott™ -t |
s A R T V,»"" Y
LgAv Lgfv
Ml 52 Ml 52
Center 2.437 88 GHz Span 58 MHz Center 2.437 88 GHz Span 58 MHz
sRes BH 300 kHz *UBH 918 kHz Sweep 1.04 ms (1201 prs) *Res BH 300 kHz *UBH 918 kHz Sweep 1.84 ms (1201 prs)
Occupied Bandwidth Occ BH Z Pur 99007 | (Occupied Bandwidth Occ B X Pur  99.00 7
13.1286 MHz xdB  -6.00 4B 16.9645 MHz xdB  -6.00 B
Transmit Freq Error  -93.535 kHz Transmit Freq Error  -4.281 kHz
% dB Bandwidth §.936 MHz _ % dB Banduidth 16.348 MHz
2462 MHz 2462 MHz
% Agilent RL % Agilent RL
Ref 117 dBpV *Atten 20 dl Ref 117 dBpV sAtten 26 di
wPeak wPeak
Log L%Q
18 it b = W | 1 et
a8/ o e B/ 9 24
7 F %
b,
f,—' KN "y
b T4 g
P - :ﬂr"‘”w\wr R
" M _ll M “r-J,L
. 7 B -
LoRv A AL g L™ o L e PN LRy e
Ml 52 Ml 52
Center 2.462 88 GHz Span 58 MHz Center 2.462 88 GHz Span 58 MHz
sRes BH 300 kHz *UBH 910 kHz Sweep 1.04 ms (1201 pes) *Res BH 300 kHz *UBH 918 kHz Sweep 1.84 ms (1201 prs)
Occupied Bandvidth Occ BW Z Pur 99007 | (Occupied Bandwidth Occ B X Pur  99.00 7
¥ dB  -6.00 dB x dB -6.00 dB

12.8527 MHz

16.8260 MHz

Transmit Freq Error  7.564 kHz Transmit Freq Error  33.895 kHz
% dB Bandwidth 8.647 MHz % dB Bandwidth 16,608 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.
Page

Iss

ued date

FCCID

: 12429781S-J-R2
: 21 of 61

: February 13, 2019
: BBP-R02020

99 % Occupied Bandwidth

11n-20 BT LE
2412 MHz 2402 MHz
“ Aglent RL i Agilent RL
Ref 117 dBpV sftten 20 di Ref 167 dBpY #Atten 16 dB
wPeak T #Peak
Log | Log
18 | N N 18 p
i ———; P
' : -
| Y.
R e, T I8
p ran e JW ey
" b b
LaAv 4 t 1 Lofv WWWW LT N YR AT
Ml S M1 $2
Center 2,412 88 GHz Span 58 MHz Center 2.402 800 GHz Span 19 MHz
sRes BH 300 kHz *UBH 918 kHz Sweep 1.04 ms (1201 prs) #Res BH 22 kHz #/BH 63 kHz Sweep 19.76 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 1 Occupied Bandwidth Oce BH % Pur  93.09 ¢
17.9744 MHz x dB 60045 1.8687 MHz % dB R0 dB
Transmit Freq Error  9.738 kHz Transmit Freq Error  32.548 kHz
% dB Bandwidth 17.645 MHz % «B Bandwidth 661.814 kHz
2437 MHz 2440 MHz
H Aglent RL i Agilent RL
Ref 117 dBpV Arten 20 di Ref 187 dBp¥ #Atten 10 dB
wPeak #Peak
Log Log
18 { s, TV Py S 1@ i
a8/ 34 i o dB/ 4 | e
N4 : /’ ‘H
L S a
} .z W—w«\""’*‘ s b, [ v \
v i r)w‘/ W
i oy
Lahv 1 + 1 LgAv IR A
Ml S8 M1 $2
Center 2,437 88 GHz Span 58 MHz Center 2.440 800 GHz Span 19 MHz
sRes BH 300 kHz *UBH 918 kHz Sweep 1.04 ms (1201 prs) #Res BH 22 kHz #/BH 63 kHz Sweep 19.76 ms (1281 pts)
Occupied Bandvidth Occ BH % Pur 9.0 7 Occupied Bandwidth Occ BW % Pur 9900
18.9339 MHz xdB -6.00 48 1.0688 MHz xdB -0.80 B
Transmit Freq Error  -45.548 kHz Transmit Freq Error  31.462 kHz
% dB Bandwidth 17.766 MHz ~ % «B Bandwidth £58.834 kHz
2462 MHz 2480 MHz
H Aglent RL i Agilent RL
Ref 117 dBpY sArten 28 di Ref 1607 dBpY #Htten 10 dB
wPeak #Peak
Log Log
10 | - - 10 "
d&/ 49 A¢s o/ BN
¥ ; /7 H\
Y Lt V !
R
1 ) \w\.
LgR LgA: i %
afv S T e R e,
Ml 52 M1l 52
Center 2.462 88 GHz Span 58 MHz Center 2.430 008 GHz Span 18 MHz
#Res BH 308 kHz sVEH 318 kHz Sweep 1.64 ms (1201 pts) #Res BH 22 kHz #UBK 68 kHz Sweep 19.76 ms (1201 pts)
Occupied Bandwidth Occ BR % Pur  99.00 7 Occupied Bandwidth Occ BH % Pur 9900 7
17.8966 MHz xdb 60048 1.87@3 MHz x B 600 db
Transmit Freq Error 12021 kHz Transmit Freq Error  28.307 kHz
% dB Bandwidth 17.738 MHz % «B Bandwidth 657.446 kHz
UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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6 dB Bandwidth
2412 MHz 2412 MHz
% Agilent RL % Agilent RL
Ref 187 dBpY #fAtten 10 dB Ref 117 dBpV *Atten 20 d
*Peak wPeak
i E Eaiel M i
dB/ R Y dB/ S e e &
'y t
/ \ ] \
J \ -~ |
Pl \‘\'\-- . %\w" ‘\""‘N‘ % 1
e T S il A B o
Loy kel LoRy et -
Ml 52 Ml 352
Center 2,412 B8 GHz Span 58 MHz Center 2.412 0@ GHz Span 58 MHz
*Res BH 108 kHz SUBH 308 kHz Sweep 4.8 ms (1201 prs) | Res BM 100 kHz *UBH 300 kHz Sweep 4.8 ms (1201 prs)
Occupied Bandvidth Occ BH 7 PWr  99.00 1 Occupied Bandwidth Occ BN X Pur 9900 1
13,0030 MHz ®dB  -6.00 D 16.4814 MHz xdB  -6.00 B
Transmit Freq Error 75642 kHz Transmit Freq Error 43692 kHz
% dB Bandwidth 8.777 MHz % dB Bandwidth 16.498 MHz
2437 MHz 2437 MHz
o Agilent RL 5 Agilent RL
Ref 187 dBpV *Htten 18 dE Ref 117 dBpV *Htten 20 dB
sPeak [ wPeak
Log Log
19 _.:‘N I ° 10
dB/ 4 S dB/ A i) e v &
f}' M _;J l\..
/ B “
- e
o .\A."f a5 R et - o)
o “"“u . 1-4""“"‘. A‘“-\m
e L o
Lafv LaRv
Ml 52 ML 52
Center 2.437 B8 GHz Span 58 MHz Center 2.437 00 GHz Span 58 MHz
#Res BH 108 kHz WYBH 388 kHz Sweep 4.8 ms (1201 pts) #Res BH 108 kHz #VEH 388 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandvidth Occ BH 7 Pur  99.00 7 Occupied Bandwidth Occ BH % Pur 9900 1
13.0916 Mz "dB 600 B 16,5069 MHz xdB  -6.00 4B
Transmit Freq Error  -73.252 kHz Transmit Freq Error  -583.559 Hz
% dB Bandwidth 8.112 WHz _ % dB Bandwidth 16,518 MHz
2462 MHz 2462 MHz
5 Agient RL H Agient RL
Ref 117 dBpV *Htten 20 dl Ref 117 dBpV *HAtten 20 dB
wPeak sPaak
Log Log
" 18
;gf’ Sl T dB/ *"l” [0 XTI 176 o]
rd A ] \
/ M, )4 ™
7 \ o \\M.u
1 = T T
i e, pri ™,
LgAy  [eneas anbe P, ——Ty Foi]
Ml 52 ML §2
Center 2.462 B8 GHz Span 58 MHz Center 2.462 80 GHz Span 58 MHz
*Res BH 108 kHz #UBH 308 kHz Sweep 4.8 ms (1201 ps) *Res BH 100 kHz *UBH 308 kHz Sweep 4.8 ms (1201 prs)
Occupied Bandwidth Occ BH ¥ Pur  99.00 1 Occupied Bandvidth Occ BW i Pwr 9900
12.8234 Mz "dB 600 B 16.4504 MHz xdB  -6.00 4B
Transmit Freq Error  2.543 kHz Transmit Freq Error 28736 kHz
% dB Bandwidth £.674 MHz % dB Bandwidth 16.496 MHz
UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
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6 dB Bandwidth
11n-20 BT LE
2412 MHz 2402 MHz
% Agilent RL Agilent RL
Ref 117 dBpV sHtten 20 dl Ref 1607 dBpY #Htten 10 dB
wPeak #Peak
i [ ] , i EYAYS
B/ | 3 Q I Seiebrorte st ,,-n'au'.f-n\'.:'l\-.? L 4B/ 7 ‘(
] ! ] \
4 N,
I i — L Mt
o iy
LgAv J Lafy S s ey, SR
Ml 52 M1l 52
Center 2.412 88 GHz Span 58 MHz Center 2.402 008 GHz Span 18 MHz
#Res BH 188 kHz oVBH 388 kHz Sweep 4.8 ms (1201 pts) #Res BH 168 kHz #UBH 3080 kHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BR % Pur  99.00 7 Occupied Bandwidth Occ BH % Pur 9900 7
17,6716 MHz xdb 60048 1.8943 MHz x B 600 db
Transmit Freq Error  47.438 kHz Transmit Freq Error  32.468 kHz
% dB Bandwidth 17.723 MHz % «B Bandwidth 715.692 kHz
2437 MHz 2440 MHz
i Agilent RL Agilent RL
Ref 117 dBpV sHtten 20 dl Ref 107 dBpY #Atten 10 dB
wPeak #Peak
Log Log
18 | N S W — 10 A \g
B/ [ _,I¢ i biderkeh dB/ /f Y\\
4 ,J 0
[P "y
PN e | I 1 LA
" AN G w"’\"‘" . nfjJ W"er—n
" o]
Lafv LeAy ity ot Y, 1Y
Ml 52 Ml 52
Center 2,437 88 GHz Span 58 MHz Center 2.440 008 GHz Span 18 MHz
*Res BH 108 kHz *UBH 308 kHz Sweep 4.8 ms (1201 pts) #Res BH 168 kHz #UBH 300 kHz Sweep 1.94 ms (1291 pts)
Dccupied Bandwidth Occ BH Z Pur  99.00 Occupied Bandwidth Occ BN 7 Pur  99.00 %
17.6902 MHz xdb 60048 1.8935 MHz x dB 600 db
Transmit Freq Error  1.749 kHz Transmit Freq Error  31.197 kHz
% dB Bandwidth 17.681 MHz _ % dB Bandwidth 708.639 kHz
2462 MHz 2480 MHz
i Agilent RL Agilent RL
Ref 117 dBpV sHtten 26 dB Ref 107 dBpY #Atten 10 dB
wPeak #Peak
Log Log
18 4 | SRS WS WN—— E— 18 > £
dB/ | 3 Q,. [T TR ,.,..w(\»,_'q.md.-.-,_\,-‘.«.? L dB/ ?’ \?
Vi h
v M, J \
s ",A"n'“"'*"'ﬂ [ i Jhw"'"*-rv.;\ N ]
o ™ pv|
Lafv | | | i i n ) LaRy o= e N
M s2 | | WL 2
Center 2,462 88 GHz Span 58 MHz Center 2.480 008 GHz Span 18 MHz
*Res BH 108 kHz *UBH 308 kHz Sweep 4.8 ms (1201 pts) #Res BH 168 kHz #UBH 300 kHz Sweep 1.94 ms (1291 pts)
Dccupied Bandwidth Occ BH Z Pur  99.00 7 Occupied Bandwidth Occ BN 7 Pur  99.00 %
17.6371 MHz xdB 60048 1.8921 MHz x dB 600 db
Transmit Freq Error  21.653 kHz Transmit Freq Error  38.163 kHz
% dB Bandwidth 17.720 MHz % dB Bandwidth 712.965 kHz
UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
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Report No.

Test place

Date

Temperature / Humidity

Maximum Peak Output Power

12429781S-J-R2
Shonan EMC Lab. No.5 Shielded Room
August 24,2018
26 deg. C/ 54 % RH

Engineer Makoto Hosaka
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] | [dBm] | [mW] [ [dBm] | [mW] | [dB] | [dBi] | [dBm] | [mW] | [dBm]] [mW] [ [dB]
2412 | 2.94 1.91 9.68 | 14.53 | 28.38 | 30.00 | 1000 | 15.47 | 3.52 | 18.05 | 63.83 | 36.02 ]| 4000 [ 17.97
2437 | 2.89 1.91 9.68 | 14.48 | 28.05 | 30.00 | 1000 | 15.52 | 3.52 | 18.00 | 63.10 | 36.02 ]| 4000 [ 18.02
2462 | 2.82 1.92 9.67 | 1441 | 27.61 | 30.00 | 1000 | 15.59 | 3.52 | 17.93 | 62.09 | 36.02 | 4000 [ 18.09

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]

1 (Long) | 2.60

2 (Long) | 2.43

5.5 (Long) | 2.70

11 (Long) | 2.85

2 (Short)| 2.65

5.5 (Short) [ 2.72

11 (Short)| 2.89 [*
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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Maximum Peak Output Power

Report No. 12429781S-J-R2

Test place Shonan EMC Lab. No.5 Shielded Room

Date August 24,2018

Temperature / Humidity 26 deg. C/ 54 % RH

Engineer Makoto Hosaka

Mode Tx 11g

Conducted Power e.i.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin [Antennal Result Limit Margin
Loss Loss Gain

[MHz] | [dBm] | [dB] | [dB] [[dBm]| [mW] | [dBm]| [mW] | [dB] | [dBi] [ [dBm]| [mW] | [dBm]| [mW] | [dB]
2412 8.96 1.91 9.68 20.55 |113.50 | 30.00 1000 9.45 3.52 24.07 [255.27 ] 36.02 | 4000 | 11.95
2437 8.98 1.91 9.68 20.57 |114.02 | 30.00 | 1000 9.43 3.52 | 24.09 |256.45] 36.02 | 4000 | 11.93
2462 9.55 1.92 9.67 | 21.14 ]130.02 | 30.00 1000 8.86 3.52 24.66 1292.42 ] 36.02 | 4000 | 11.36

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
e.ir.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 8.71
9 8.45
12 8.73
18 8.74
24 8.52
36 8.71
48 8.98 |*
54 8.71

*: 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
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Report No.

Test place

Date
Temperature / Humidity

Maximum Peak Output Power

12429781S-J-R2
Shonan EMC Lab. No.5 Shielded Room
August 24,2018
26 deg. C/ 54 % RH

Engineer Makoto Hosaka
Mode Tx 11n-20
Conducted Power e.i.r.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin [Antennal Result Limit Margin
Loss Loss Gain

[MHz] | [dBm] [ [dB] [dB] | [dBm] | [mW] [ [dBm] | [mW] ]| [dB] | [dBi] | [dBm]| [mW] | [dBm]] [mW] [ [dB]
2412 9.16 1.91 9.68 |20.75 |118.85 ] 30.00 | 1000 | 9.25 3.52 | 24.27 ]267.30 | 36.02 | 4000 | 11.75
2437 | 9.07 1.91 9.68 | 20.66 |116.41 | 30.00 | 1000 | 9.34 3.52 | 24.18 |261.82 | 36.02 | 4000 | 11.84
2462 9.38 1.92 9.67 | 20.97 ]125.03 | 30.00 | 1000 | 9.03 3.52 | 24.49 |281.19 | 36.02 | 4000 | 11.53

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
e.ir.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
No. [dBm]
0 8.78
1 8.91
2 8.93
3 8.88
4 9.06
5 8.88
6 8.83
7 9.07 |*

*: 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

Report No. 12429781S-J-R2

Test place Shonan EMC Lab. No.5 Shielded Room

Date September 4, 2018

Temperature / Humidity 25 deg. C/50 % RH

Engineer Shiro Kobayashi

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 | -9.64 [ 1.90 | 9.68 1.94 1.56 ]30.00 | 1000 | 28.06 | 3.52 5.46 3.52 ] 36.02 | 4000 | 30.56
2440 -9.26 1.91 9.67 2.32 1.71 30.00 | 1000 | 27.68 3.52 5.84 3.84 | 36.02 | 4000 | 30.18
2480 | -11.09 [ 1.92 | 9.67 | 0.50 1.12 ] 30.00 | 1000 | 29.50 | 3.52 | 4.02 2.52 | 36.02 | 4000 | 32.00

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
e.ir.p. Result = Conducted Power Result + Antenna Gain
*The equipment and cables were not used for factor 0 dB of the data sheets.

UL Japan, Inc.

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

Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Average Output Power

(Reference data for SAR testing)

Report No. 12429781S-J-R2
Test place Shonan EMC Lab. No.5 Shielded Room
Date August 24, 2018 September 3, 2018
Temperature / Humidity 26 deg. C/ 54 % RH 24 deg. C/57 % RH
Engineer Makoto Hosaka Shiro Kobayashi
Mode Tx Tx BT LE
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 -0.20 1.91 9.68 11.39 13.77 0.00 11.39 13.77
2437 -0.18 1.91 9.68 11.41 13.84 0.00 11.41 13.84
2462 -0.48 1.92 9.67 11.11 12.91 0.00 11.11 12.91
11g 6 Mbps
Freq. | Reading| Cable Atten. Result Duty Result
Loss Loss (Time average) factor |(Burst power average
[MHZz] [dBm] [dB] [dB] [dBm] [mW] [dB] [dBm] [mW]
2412 -0.19 1.91 9.68 11.40 13.80 0.02 11.42 13.87
2437 -0.46 1.91 9.68 11.13 12.97 0.02 11.15 13.03
2462 -0.26 1.92 9.67 11.33 13.58 0.02 11.35 13.65
11n-20 MCSO0
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 -0.19 1.91 9.68 11.40 13.80 0.02 11.42 13.87
2437 -0.08 1.91 9.68 11.51 14.16 0.02 11.53 14.22
2462 -0.30 1.92 9.67 11.29 13.46 0.02 11.31 13.52
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 -12.04 2.24 9.68 -0.12 0.97 1.82 1.70 1.48
2440 -11.67 2.28 9.67 0.28 1.07 1.82 2.10 1.62
2480 -13.62 2.28 9.67 -1.67 0.68 1.82 0.15 1.04

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 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
Facsimile :+81 463 50 6401



Test report No.

: 12429781S-J-R2

Page : 29 of 61
Issued date : February 13, 2019
FCCID : BBP-R02020

Duty factor confirmation

Report No. 12429781S-J-R2
Test place Shonan EMC Lab. No.5 Shielded Room
Date August 24,2018
Temperature / Humidity 26 deg. C/ 54 % RH
Engineer Makoto Hosaka
Mode Tx
11b 11 Mbps (Short) 11b 1 Mbps
Tx on / (Tx on + Tx off) = 0.994 Tx on / (Tx on + Tx off) = 0.999
Tx on / (Tx on + Tx off) * 100 = 994 % Tx on / (Tx on + Tx off) * 100 = 99.9 9,
Duty factor =20 * log (0.654 / 0.65) = 0.05 dB Duty factor = 10 * log (6.2472 / 6.2432) = 0.00 dB
. Agilent RL ¥ Agilent RL
a Mkr2  B53.9 ps a Mkr2  6.247 ms
Ref 10 dBm #htten 20 dB -1.89 dB | Ref 10 dBm #htten 20 dB 8.35 dB
#Peak #Peak
Log Log
10 14
8/ | dB/
[INAN 1l ‘\|‘
£
LaRv LaAv
Sl 52 51 82
Center 2.437 008 GHz Span @ Hz Center 2.437 000 GHz Span @ Hz
Res BH & MHz #YBH 56 MHz Sweep 300 ps (8061 pts) Res BH 8 MHz #UBH 58 MHz Sweep 6.4 ms (8061 pts)
Marker  Trace Type W Axis fAnplitude Marker  Trace Type ¥ fxis fAnplitude
iR (&) Time 1685.8 pe -76.85 dBm 1R &3] Time 165.6 ps -59.79 dBm
1a (3] Time 658 ps -1.45 dB la (33 Time 6.243 ms 2.30 dB
2R () Time 165.8 ps -76.85 dBm 2R (3 Time 185.6 ps -50.79 dBm
2a (€3] Tima B53.9 ps -1.89 dB 22 3 Tine £.247 me 8,35 dB
11g 48 Mbps 11g 6 Mbps
Tx on /(Tx on + Tx off) = 0.962 Tx on / (Tx on + Tx off) = 0.996
Tx on / (Tx on + Tx off) * 100 = 96.2 % Tx on / (Tx on + Tx off) * 100 = 99.6 %
Duty factor = 20 * log (0.1561 / 0.1501) = 0.34 dB Duty factor =10 * log (1.04 / 1.036) = 0.02 dB
. Agilent RL ¥ Agilent RL
a Mer2  156.1 ps a Merz  1.04 ms
Ref 10 dBm #htten 20 dB 2.84 dB | Ref 18 dBm #Atten 28 dB -3.28 dB
#Peak #Peak
Log Log
10 18
a8/ a8/
T r[ ‘ [ r ‘|nu\|” |'|||“| l‘ I T T T § = T
| |
2| 3
&
LyRv LgAv
51 s2 s1s2]
Center 2.437 808 GHz Span @ Hz Center 2.437 808 GHz Span @ Hz
Res BH & MHz #YBH 56 MHz Sweep 260 ps (3081 pts) Res BH & MHz #UBH 50 MHz Sweep 1.2 ms (3001 pts)
Marker  Trace Type W Axis Auplitude Marker  Trace Type H Axis Anplitude
iR (&) Time 17.95 pe -63.88 dBm 1R 3 Time 17.7 ps -64.19 dBn
1a (3] Time 1568.1 ps 3.35 dB 1a 3 Time 1.036 ns -2.66 dB
2R () Time 17.95 pe -63.88 dBm 2R (3 Time 17.7 ps -64.19 dBn
2a (€3] Tima 156.1 ps 2.84 dB 2a (3 Tima 1.84 me -3.28 dB

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

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Duty factor confirmation

Report No. 12429781S-J-R2
Test place Shonan EMC Lab. No.5 Shielded Room
Date August 24,2018 September 3, 2018
Temperature / Humidity 26 deg. C/ 54 % RH 24 deg. C/57 % RH
Engineer Makoto Hosaka Shiro Kobayashi
Mode Tx 11n-20 Tx BT LE
11n-20 MCS 7 11n-20 MCS 0
Tx on / (Tx on + Tx off) = 0.963 Tx on / (Tx on + Tx off) = 0.994
Tx on / (Tx on + Tx off) * 100 = 96.3 % Tx on / (Tx on + Tx off) * 100 = 994 %
Duty factor =20 * log (0.1399 / 0.1347) = 0.33 dB Duty factor = 10 * log (0.9799 / 0.9744) = 0.02 dB
5 Agilent RL 5 Agilent RL
a Mer2 1399 ps & Mkr2 9799 ps
Ref 18 dBm sfiteen 20 dB -3.30 dB Ref 18 dBm sfitren 20 dB 12.93 dB
*Peak [ T - T - wPeak [ [ X ] 1
Lo | Ll ol w LOQM M
10 | " b L r 10 ) ! . ’
as NP A ) 72 el A o B L AL 0
I 1 T 1 r L | | ! 1 | ' I [ | I
4 i |
r
Lgfv |— —— | Lgfw F
o i . . . , | oo I I . . ‘
Center 2.437 008 GHz %pan @ Hz Center 2,437 999 GHz Span @ Hz
Res BH & MHz #VEH 58 MHz Sweep 178 ps (8001 pts) Res BH & MHz *VEH 58 MHz Sweep 1.2 ms (8001 pts)
Marker Trace Type X Axie fAmplitude Marker Trace Type X Axis Anplitude
1R 3 Time 17.93 ps -EE.54 dEm iR n Timg 187.7 ps -TE.36 dim
1s L) Tima 134.7 ps -4.86 dE 1a L)) Timg 974.4 ps 14,97 48
R (3] Timg 17.93 ps =66.54 dBw 2R 3 Tima 1087.7 ps =76.36 dBs
2a L) Tima 139.9 ps =328 dB 28 L3 Tiwa 979.9 ps 12,93 48
BT LE
Tx on / (Tx on + Tx off) = 0.658
Tx on / (Tx on + Tx off) * 100 = 65.8 %
Duty factor =20 * log (0.6248 / 0.4111) = 3.64 dB
¥ Agilent RL
a Mkrz  624.8 ps
Rsf & dBm #Atten 19 dB B.25 dB
#Peak
Log
10
dB/
r
1
LaAw
51 52
Center 2.440 880 GHz Span B Hz
es BH 1 MHz #WBH 3 MHz Sweep 850 ps (8801 pts)
Marker  Trace Type ¥ Axis Anplitude
1R (3 Tima 129.1 pe -BH.88 dBm
la 3 Time 411.2 ps 1.68 dB
2R 3 Time 129.1 ps -06.88 dBu
28 3 Time B24.8 ps B.25 dB

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

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Radiated Spurious Emission
Report No. 12429781S-J-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 28, 2018 August 29, 2018 August 30, 2018
Temperature / Humidity 22 deg. C/ 64 % RH 21 deg. C/50 % RH 20 deg. C/49 % RH
Engineer Makoto Hosaka Kazutaka Takeyama Kazutaka Takeyama
(1 GHz - 13 GHz) (13 GHz - 18 GHz) (18 GHz - 26.5 GHz)
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 48.67 27.86 14.17 44.13 235 48.92 73.90 24.9 141 325
Hori. 4824.000|PK 49.80 31.46 6.52 44.46 235 45.67 73.90 28.2 148 293
Hori. 7236.000(PK 48.22 36.85 8.34 44.00 235 51.76 73.90 22.1 150 0
Hori. 9648.000(PK. 48.63 38.64 9.21 43.83 235 55.00 73.90 18.9 150 0
Hori. 2390.000|AV 38.67 27.86 14.17 44.13 235 38.92 53.90 14.9 141 325
Hori. 4824.000|AV 39.32 31.46 6.52 44.46 235 35.19 53.90 18.7 148 293
Hori. 7236.000(AV 37.98 36.85 8.34 44.00 235 41.52 53.90 12.3 150 0
Hori. 9648.000(AV 38.93 38.64 9.21 43.83 235 45.30 53.90 8.6 150 0
Vert. 2390.000|PK 49.27 27.86 14.17 44.13 235 49.52 73.90 243 220 0
Vert. 4824.000|PK 49.46 31.46 6.52 44.46 235 4533 73.90 28.5 323 78
Vert. 7236.000(PK. 48.09 36.85 8.34 44.00 235 51.63 73.90 22.2 100 0
Vert. 9648.000(PK. 50.26 38.64 9.21 43.83 235 56.63 73.90 17.2 177 87
Vert. 2390.000|AV 38.93 27.86 14.17 44.13 235 39.18 53.90 14.7 220 0
Vert. 4824.000|AV 39.23 31.46 6.52 44.46 235 35.10 53.90 18.8 323 78
Vert. 7236.000({AV 37.98 36.85 8.34 44.00 235 41.52 53.90 12.3 100 0
Vert. 9648.000({AV 39.39 38.64 9.21 43.83 2.35 45.76 53.90 8.1 177 87
Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m/3.0 m) = 2.35dB

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

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 96.56 27.85 14.19 44.14 235 96.81 - -| Carrier
Hori. 2400.000|PK 46.96 27.86 14.18 44.14 235 47.21 76.81 29.6
Vert. 2412.000|PK 99.10 27.85 14.19 44.14 235 99.35 - -| Carrier
Vert. 2400.000|PK 48.81 27.86 14.18 44.14 235 49.06 79.35 30.3

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

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401

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

Report No. 12429781S-J-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 28, 2018
Temperature / Humidity 22 deg. C/ 64 % RH
Engineer Makoto Hosaka
(1 GHz - 13 GHz)
Mode Tx 11b 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
s Agilent R T 5 Agient R T
Mirl 2.412 54 GHz
Ref 123.7 dBul Atten 39 dB Ref 123.7 By Atten 30 d 97.11 dBpY
*EmiPk| wPeak
Log * Log
10 10
dB/ dB/
i 5
I i et
ra
/i o1 4
' dBpY o
sLgfiv .-I_,r'rl 1 LgAv f
v s2 st s2 /
U3 FC V3 FC ]
£t [ ' A i £ ey
L i cas cmmisiint] FTUN Lo bt o At eyt el AR i
Swp Swp
Center 2.390 00 Gz Soan 50 WAz | Center 2,390 00 GHz Span 50 Tz
sRes BH (CISPR) 1 MHz WVBH 3 MHz Sweep 1.04 ms (1201 prs) | *Res BN 100 khz WVBH 399 kHz Sweep 4.8 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
“ Agilent R T “ Agilent R T
Mirl 2.412 42 GHz
Ref 126 dBuY Atten 30 d Ref 126 dBuY Atten 30 dB 100.29 dBpV
*EmiPk| *Peak
Log * Log
10 16
dB/ dB/
T 1
" ‘J!M?_.u_q
N ] jr'""
A 80.3 P
: dBpY /
sLgfv LgRv y
7
" s2 / 51 %2 /
V3 FC U3 FC ]
P B TN o e W R et e e 26 ¥
FTun 7 FTun g L sl f
Swp M A Sup I AT ST SO AT S
Center 2.398 88 GHz Span 50 MHz Center 2,399 88 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz SVEH 3 MHz Sweep 184 ms (1201 prs) | *Res BH 190 kHz «VBH 399 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
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Radiated Spurious Emission
Report No. 12429781S-J-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 28, 2018 August 29, 2018 August 30, 2018
Temperature / Humidity 22 deg. C/ 64 % RH 21 deg. C/50 % RH 20 deg. C/49 % RH
Engineer Makoto Hosaka Kazutaka Takeyama Kazutaka Takeyama
(1 GHz - 13 GHz) (13 GHz - 18 GHz) (18 GHz - 26.5 GHz)
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] [em] [deg]
Hori. 4874.000|PK 52.11 31.40 6.52 44.47 235 4791 73.90 259 142 282
Hori. 7311.000(PK 47.94 36.99 8.40 44.03 235 51.65 73.90 222 150 0
Hori. 9748.000(PK 48.05 38.92 9.22 43.84 235 54.70 73.90 19.2 158 281
Hori. 4874.000|AV 42.09 31.40 6.52 44.47 235 37.89 53.90 16.0 142 282
Hori. 7311.000(AV 38.23 36.99 8.40 44.03 235 41.94 53.90 11.9 150 0
Hori. 9748.000(AV 38.95 38.92 9.22 43.84 235 45.60 53.90 8.3 158 281
Vert. 4874.000|PK 49.49 31.40 6.52 44.47 235 45.29 73.90 28.6 136 238
Vert. 7311.000(PK 47.42 36.99 8.40 44.03 235 51.13 73.90 22.7 150 0
Vert. 9748.000(PK. 48.04 38.92 9.22 43.84 235 54.69 73.90 19.2 254 80
Vert. 4874.000|AV 40.15 31.40 6.52 44.47 235 35.95 53.90 17.9 136 238
Vert. 7311.000(AV 38.27 36.99 8.40 44.03 235 41.98 53.90 11.9 150 0
Vert. 9748.000(AV 38.92 38.92 9.22 43.84 2.35 45.57 53.90 8.3 254 80

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

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401
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Radiated Spurious Emission
Report No. 12429781S-J-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 28, 2018 August 29, 2018 August 30, 2018
Temperature / Humidity 22 deg. C/ 64 % RH 21 deg. C/50 % RH 20 deg. C/49 % RH
Engineer Makoto Hosaka Kazutaka Takeyama Kazutaka Takeyama
(1 GHz - 13 GHz) (13 GHz - 18 GHz) (18 GHz - 26.5 GHz)
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 49.37 27.65 14.26 44.16 235 49.47 73.90 24.4 136 359
Hori. 4924.000|PK 50.57 31.37 6.54 44.49 235 46.34 73.90 275 158 281
Hori. 7386.000| PK 4737 37.01 8.46 44.06 235 51.13 73.90 22.7 150 0
Hori. 9848.000| PK 47.34 39.12 9.23 43.86 2.35 54.18 73.90 19.7 150 280
Hori. 2483.500|AV 39.50 27.65 14.26 44.16 235 39.60 53.90 14.3 136 359
Hori. 4924.000|AV 40.73 31.37 6.54 44.49 235 36.50 53.90 17.4 158 281
Hori. 7386.000(AV 3791 37.01 8.46 44.06 235 41.67 53.90 12.2 150 0
Hori. 9848.000|AV 37.74 39.12 9.23 43.86 235 44.58 53.90 9.3 150 280
Vert. 2483.500|PK 48.61 27.65 14.26 44.16 2.35 48.71 73.90 25.1 157 289
Vert. 4924.000|PK 49.19 31.37 6.54 44.49 2.35 44.96 73.90 28.9 193 81
Vert. 7386.000(PK 47.72 37.01 8.46 44.06 235 51.48 73.90 224 150 0
Vert. 9848.000| PK 47.20 39.12 9.23 43.86 235 54.04 73.90 19.8 207 79
Vert. 2483.500|AV 39.29 27.65 14.26 44.16 235 39.39 53.90 14.5 157 289
Vert. 4924.000|AV 39.78 31.37 6.54 44.49 2.35 35.55 53.90 18.3 193 81
Vert. 7386.000|AV 38.01 37.01 8.46 44.06 2.35 41.77 53.90 12.1 150 0
Vert. 9848.000| AV 38.56 39.12 9.23 43.86 235 45.40 53.90 8.5 207 79

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

UL Japan, Inc.

Shonan EMC Lab.
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

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

August 28,2018

22 deg. C/ 64 % RH
Makoto Hosaka

(1 GHz - 13 GHz)
Tx 11b 2462 MHz

Horizontal

W Agilent

Ref 123.3 dBpY
EmiP

Restricted-band band-edge Plot
R T

Atten 38 dB

*EmiPk
Log

18
4B/

sLafiv

Vi 52
V3 FC

£(f)x
FTun
Swp

Center 2.433 58 GHz
sRes BH (CISPR) 1 MHz

Span 5@ MHz
"WBH 3 MHz Sweep 1.04 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

- Agilent

Ref 125.1 dBpV

Restricted-band band-edge Plot
R T

Atten 30 dB

sEmiPk
Log
10
dB/

sLgRv

v os2
V3 FC

£(f).
FTun
Swp

I i

T =

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

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

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
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No.

Test place

Semi Anechoic Chamber

Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission

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

August 28, 2018

22 deg. C/ 64 % RH
Makoto Hosaka

(1 GHz - 13 GHz)
Tx 11g 2412 MHz

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

August 29, 2018

21 deg. C/50 % RH
Kazutaka Takeyama
(13 GHz - 18 GHz)

August 30, 2018

20 deg. C/49 % RH

Kazutaka Takeyama

(18 GHz - 26.5 GHz)

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

[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2390.000|PK 54.80 27.86 14.17 44.13 235 55.05 73.90 18.8 140 326
Hori. 4824.000|PK 48.98 31.46 6.52 44.46 235 44.85 73.90 29.0 148 285
Hori. 7236.000(PK. 48.34 36.85 8.34 44.00 235 51.88 73.90 22.0 150 0
Hori. 9648.000(PK. 49.08 38.64 9.21 43.83 235 55.45 73.90 18.4 150 0
Vert. 2390.000|PK 59.49 27.86 14.17 44.13 235 59.74 73.90 14.1 153 306
Vert. 4824.000|PK 48.53 31.46 6.52 44.46 235 44.40 73.90 29.5 150 0
Vert. 7236.000(PK 47.93 36.85 8.34 44.00 235 51.47 73.90 22.4 150 0
Vert. 9648.000(PK. 50.36 38.64 9.21 43.83 235 56.73 73.90 17.1 131 272
Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m/3.0 m) = 2.35dB

13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Duty Distance Result Limit Margin |Remark
Factor Factor

[MHz] [dBuV] [dB/m)] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m]| [dB]
Hori. 2390.000|AV 41.29 27.86 14.17 44.13 0.34 235 41.88 53.90 12.01*1)
Hori. 4824.000|AV 39.48 31.46 6.52 44.46 0.34 235 35.69 53.90 18.2
Hori. 7236.000(AV 38.63 36.85 8.34 44.00 0.34 235 4251 53.90 114
Hori. 9648.000(AV 39.71 38.64 9.21 43.83 0.34 235 46.42 53.90 7.5
Vert. 2390.000|AV 43.07 27.86 14.17 44.13 0.34 235 43.66 53.90 10.2[*1)
Vert. 4824.000|AV 39.50 31.46 6.52 44.46 0.34 235 35.71 53.90 18.2
Vert. 7236.000({AV 38.62 36.85 8.34 44.00 0.34 235 42.50 53.90 11.4
Vert. 9648.000({AV 40.19 38.64 9.21 43.83 0.34 235 46.90 53.90 7.0
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(3.93 m/3.0 m) = 2.35dB

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. 2412.000|PK 93.58 27.85 14.19 44.14 2.35 93.83 - -|Carrier
Hori. 2400.000|PK 64.25 27.86 14.18 44.14 235 64.50 73.83 9.3
Vert. 2412.000|PK 96.67 27.85 14.19 44.14 235 96.92 - -| Carrier
Vert. 2400.000|PK 61.05 27.86 14.18 44.14 2.35 61.30 76.92 15.6

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

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

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Radiated Spurious Emission
(Reference Plot for band-edge)

12429781S-J-R2
Shonan EMC Lab.
No.1

August 28,2018

22 deg. C/ 64 % RH
Makoto Hosaka

(1 GHz - 13 GHz)

Trace Purple : Average Plot

Mode Tx 11g 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
5 Agilent R T 5 Agilent R T
Mkrl 2.413 29 GHz
Ref 122.7 dBpY Atten 38 dB Ref 122.7 dEpV Atten 30 d 93.75 dEpV
sEmiPl wPaak
Log * Log
18 18
dB/ dB/
4 "
e = o AT ey P
i 738 | |
rf i dBpV |
sLgAv ¥i I,r" | LaAv fa'
sz i/ s1 82 f-"
V3 FC LT LA | V3 FC )
ol e YT T . ) ree i
£06): o £0F): T
FTup [reesammpromsses oot qronssdamnsomn = 1" FTun L Ao b o st e g i i b=
Sup Swp i i
Center 2.399 8@ GHz Span 58 MHz Center 2,398 88 GHz Span 58 MHz
*Res BH (CISPR) 1 MHz sUBH 3 MHz Sweep 1.4 ms (1281 pts) sRes BH 100 kHz oYBH 308 kHz Sweep 4.8 ms (1201 prs)
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 2.413 29 GHz
Ref 125.2 dBpY FAtten 38 di Ref 125.2 dBpV Atten 38 dB 96.62 dBpl
*EmiPk; wPeak
Log * Log
18 18
dB/ dB/
R m— :
/ — Tt %
17 o il Tl ey 007
Al | 76.6 ! ]
7] dBwl
sLgfv J / LgRv J‘JI
u 52 /S 5162 z
V3 FC g ¥ V3 FC /!
o s L
Rl LT P TNy e e Fm— 7 £0F): W T
FTun [—— ___:‘_\,_ ._\_)__‘_M‘__‘____ _____ I o FTun . . ,-',I\-I"‘“M
Swp Swp S b
Center 2.398 8@ GHz Span 58 MHz Center 2,398 88 GHz Span 58 MHz
#Res BH (CISPR) 1 MHz sUEH 3 MHz Sweep 1.84 ms (1201 prs) sRes BH 108 kHz o\BH 388 kHz Sweep 4.8 ms (1201 prs)
Trace Green : Peak Plot 20dBc Plot

* Final result of restricted band edge was shown in tabular data.
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission

12429781S-J-R2

Shonan EMC Lab.

No.3

August 28, 2018 August 29, 2018
22deg.C/64%RH  21deg. C/50% RH
Makoto Hosaka Kazutaka Takeyama
(1 GHz - 13 GHz) (13 GHz - 18 GHz)
Tx 11g 2437 MHz

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

August 30, 2018
20 deg. C/49 % RH
Kazutaka Takeyama
(18 GHz - 26.5 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 4874.000|PK 45.97 31.40 6.52 44.47 235 41.77 73.90 32.1 150 0
Hori. 7311.000{PK 47.31 36.99 8.40 44.03 235 51.02 73.90 22.8 150 0
Hori. 9748.000(PK 48.03 38.92 9.22 43.84 235 54.68 73.90 19.2 142 256
Vert. 4874.000|PK 49.42 31.40 6.52 44.47 235 4522 73.90 28.6 142 244
Vert. 7311.000(PK 48.18 36.99 8.40 44.03 235 51.89 73.90 22.0 150 0
Vert. 9748.000(PK. 48.75 38.92 9.22 43.84 235 55.40 73.90 18.5 186 71
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m /3.0 m)= 2.35dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
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. 4874.000|AV 36.24 31.40 6.52 44.47 0.34 2.35 32.38 53.90 21.5
Hori. 7311.000({AV 38.12 36.99 8.40 44.03 0.34 235 42.17 53.90 11.7
Hori. 9748.000(AV 38.64 38.92 9.22 43.84 0.34 235 45.63 53.90 8.3
Vert. 4874.000|AV 40.05 31.40 6.52 44.47 0.34 235 36.19 53.90 17.7
Vert. 7311.000(AV 38.37 36.99 8.40 44.03 0.34 235 42.42 53.90 11.5
Vert. 9748.000(AV 38.94 38.92 9.22 43.84 0.34 235 45.93 53.90 8.0

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

Distance factor : 1 GHz - 13 GHz : 20log(3.93 m /3.0 m)= 2.35dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.

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. 12429781S-J-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 29, 2018 August 28,2018 August 30, 2018
Temperature / Humidity 21 deg. C/50 % RH 22 deg. C/ 64 % RH 20 deg. C/49 % RH
Engineer Kazutaka Takeyama Makoto Hosaka Kazutaka Takeyama
(1 GHz - 13 GHz) (13 GHz - 18 GHz) (18 GHz — 26.5 GHz)
(30 MHz - 1 GHz)
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. 115.436(QP 32.85 12.63 7.23 32.15 0.00 20.56 43.50 22.9 253 261
Hori. 288.912|QP 28.14 13.54 8.64 32.01 0.00 18.31 46.00 27.6 100 227
Hori. 2483.500|PK 58.08 27.65 14.26 44.16 235 58.18 73.90 15.7 137 15
Hori. 4924.000|PK 49.17 31.38 6.54 44.49 2.35 44.95 73.90 28.9 133 285
Hori. 7386.000{PK 46.96 37.00 8.46 44.06 2.35 50.71 73.90 23.1 150 0
Hori. 9848.000(PK 47.36 39.12 9.23 43.86 2.35 54.20 73.90 19.7 150 0
Vert. 47.538|QP 34.18 12.10 6.76 32.19 0.00 20.85 40.00 19.1 100 266
Vert. 52.685|QP 36.98 10.31 6.77 32.19 0.00 21.87 40.00 18.1 100 263
Vert. 72.431|1QP 38.19 6.41 6.98 32.18 0.00 19.40 40.00 20.6 100 141
Vert. 127.509(QP 37.88 13.70 7.36 32.14 0.00 26.80 43.50 16.7 100 134
Vert. 359.999(QP 26.87 15.19 9.07 31.95 0.00 19.18 46.00 26.8 100 154
Vert. 2483.500|PK 59.34 27.65 14.26 44.16 2.35 59.44 73.90 14.4 155 294
Vert. 4924.000|PK 49.16 31.38 6.54 44.49 2.35 44.94 73.90 28.9 146 124
Vert. 7386.000{PK 47.21 37.00 8.46 44.06 2.35 50.96 73.90 22.9 150 0
Vert. 9848.000(PK 46.96 39.12 9.23 43.86 2.35 53.80 73.90 20.1 150 0
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m /3.0 m)= 2.35dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
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 41.12 27.65 14.26 44.16 0.34 235 41.56 53.90 12.3[*1)
Hori. 4924.000|AV 39.76 31.38 6.54 44.49 0.34 235 35.88 53.90 18.0
Hori. 7386.000({AV 37.65 37.00 8.46 44.06 0.34 2.35 41.74 53.90 12.2
Hori. 9848.000(AV 37.75 39.12 9.23 43.86 0.34 2.35 44.93 53.90 9.0
Vert. 2483.500|AV 42.50 27.65 14.26 44.16 0.34 235 42.94 53.90 11.01*1)
Vert. 4924.000|AV 39.46 31.38 6.54 44.49 0.34 235 35.58 53.90 18.3
Vert. 7386.000({AV 38.23 37.00 8.46 44.06 0.34 235 42.32 53.90 11.6
Vert. 9848.000({AV 37.84 39.12 9.23 43.86 0.34 235 45.02 53.90 8.9

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(3.93 m/3.0 m)= 2.35dB

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.
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

124297818-J-R2
Shonan EMC Lab.
No.3

August 29, 2018

21 deg. C/50 % RH
Kazutaka Takeyama
(1 GHz - 13 GHz)
Tx 11g 2462 MHz

Horizontal
Restricted-band band-edge Plot
s Agilent R T
Ref 121.9 dBwY fitten 30 dB
sEmiPk
Log *
10
dB/
SO B
sLafiv |
v sz |
U3 FC R o
£06): B
FTun B ionmass e e s
Snp
Center 2.483 50 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz *JBH 3 MUz Sweep 1.04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
o Agilent R T
Ref 124.2 dBpV Atten 36 dB
sEmiPk
Log *
18
dB/
sLgRy 1
v 52
V3 FC .
£ R |
FTun - - — e -
Swp
Center 2.453 58 GHz Span 58 MHz
sRes BH (CISPR) 1 MUz *UEH 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.
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Radiated Spurious Emission
Report No. 12429781S-J-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 28, 2018 August 29, 2018 August 30, 2018
Temperature / Humidity 26 deg. C/49 % RH 21 deg. C/50 % RH 20 deg. C/49 % RH
Engineer Kazutaka Takeyama Kazutaka Takeyama Kazutaka Takeyama
(1 GHz - 13 GHz) (13 GHz - 18 GHz) (18 GHz - 26.5 GHz)
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 58.52 27.86 14.17 44.13 2.35 58.77 73.90 15.1 100 9
Hori. 4824.000|PK 48.50 31.46 6.52 44.46 2.35 44.37 73.90 29.5 150 1
Hori. 7236.000{PK 48.53 36.85 8.34 44.00 235 52.07 73.90 21.8 150 2
Hori. 9648.000(PK 49.18 38.64 9.21 43.83 235 55.55 73.90 18.3 218 184
Vert. 2390.000|PK 61.71 27.86 14.17 44.13 2.35 61.96 73.90 11.9 147 285
Vert. 4824.000|PK 48.37 31.46 6.52 44.46 2.35 44.24 73.90 29.6 150 1
Vert. 7236.000{PK 47.95 36.85 8.34 44.00 2.35 51.49 73.90 22.4 150 1
Vert. 9648.000(PK 50.38 38.64 9.21 43.83 235 56.75 73.90 17.1 144 254
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m /3.0 m) = 2.35dB

13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
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 43.01 27.86 14.17 44.13 0.33 2.35 43.59 53.90 10.3[*1)
Hori. 4824.000|AV 39.28 31.46 6.52 44.46 0.33 2.35 35.48 53.90 18.4
Hori. 7236.000({AV 38.92 36.85 8.34 44.00 0.33 235 42.79 53.90 11.1
Hori. 9648.000(AV 40.10 38.64 9.21 43.83 0.33 235 46.80 53.90 7.1
Vert. 2390.000|]AV 45.98 27.86 14.17 44.13 0.33 235 46.56 53.90 7.3|*1)
Vert. 4824.000|AV 39.28 31.46 6.52 44.46 0.33 2.35 35.48 53.90 18.4
Vert. 7236.000({AV 38.81 36.85 8.34 44.00 0.33 2.35 42.68 53.90 11.2
Vert. 9648.000({AV 40.20 38.64 9.21 43.83 0.33 2.35 46.90 53.90 7.0
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(3.93 m/3.0 m) = 2.35dB

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. 2412.000|PK 94.69 27.85 14.19 44.14 235 94.94 - -|Carrier
Hori. 2400.000|PK 60.19 27.86 14.18 44.14 2.35 60.44 74.94 14.5
Vert. 2412.000|PK 96.36 27.85 14.19 44.14 2.35 96.61 - -| Carrier
Vert. 2400.000|PK 61.24 27.86 14.18 44.14 2.35 61.49 76.61 15.1

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

UL Japan, Inc.

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

(Reference Plot for band-edge)

Report No. 12429781S-J-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 28, 2018
Temperature / Humidity 26 deg. C/49 % RH
Engineer Kazutaka Takeyama
(1 GHz - 13 GHz)
Mode Tx 11n-20 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
5 Agilent R T 5 Agilent R T
Mkrl 2.413 29 GHz
Ref 122.9 dBpY Aitten 30 dB Ref 122.9 dBpY Aitten 30 dB 94.59 dBuY
*EmiPk| *Paak
Log ¥ Log
19 19
dB/ dB/
i
T ol = ;.-«.--.-J;cnn,'-'.-q_-.\-q:.'
ff 745 | '
yl dBpY J
sLgfiv i Lofv £
un s w4V st $2 /
3 FC LAY V3 FC r
g [ ! T A £ pta
: o : o
FTun [t ot oo eenad i FTun P S A b <.1.'\,_-J—"'bnl
Swp Swp :
Center 2,399 98 GHz Span 58 MHz Center 2,399 98 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz WUEH 3 MHz Sweep 1.04 ms (1201 pts) | sRes BH 108 kHz SUBH 390 kHz Sweep 4.8 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
kel 2.413 29 GHz
Ref 125.1 dBpY FAtten 38 di Ref 125.1 dBpY FAtten 38 di 496.59 dBpY
sEmiPk| wPeak
Log % Log
10 10
B/ B/
- Q.
..'_. ol AP Ty
1 76.6 |
] dBpY ]
sLaRy / LgFy {
u s s1 52 /
V3 FC V3 FC
£(P: [P e £ e
FTun | . I S — Flun | " L L \m-.-ﬂ\u-'
Swp Swp  [etiedthares it
Center 2.398 88 GHz Span 58 MHz Center 2.398 88 GHz Span 58 MHz
+Res BH (CISPR) 1 MHz WUBH 3 MHz Sweep 104 ms (1201 pts) | wRes BH 108 kHz oVBH 308 kHz Sweep 4.8 ms (1201 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 :
Facsimile :

+81 463 50 6400
+81 463 50 6401
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission

124297818S-J-R2

Shonan EMC Lab.

No.3

August 28, 2018 August 29, 2018

26 deg. C/49 % RH 21 deg. C/50 % RH
Kazutaka Takeyama Kazutaka Takeyama

(1 GHz - 13 GHz)
Tx 11n-20 2437 MHz

(13 GHz - 18 GHz)

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

August 30, 2018
20 deg. C/49 % RH
Kazutaka Takeyama
(18 GHz - 26.5 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 4874.000|PK 48.82 31.40 6.52 44.47 235 44.62 73.90 29.2 150 1
Hori. 7311.000{PK 47.55 36.99 8.40 44.03 235 51.26 73.90 22.6 150 2
Hori. 9748.000(PK 49.05 38.92 9.22 43.84 235 55.70 73.90 18.2 191 81
Vert. 4874.000|PK 48.50 31.40 6.52 44.47 235 44.30 73.90 29.6 150 1
Vert. 7311.000(PK 47.27 36.99 8.40 44.03 235 50.98 73.90 22.9 150 1
Vert. 9748.000(PK. 48.87 38.92 9.22 43.84 235 55.52 73.90 18.3 196 134
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m /3.0 m)= 2.35dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 dB
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. 4874.000|AV 39.74 31.40 6.52 44.47 0.33 2.35 35.87 53.90 18.0
Hori. 7311.000({AV 38.11 36.99 8.40 44.03 0.33 235 42.15 53.90 11.8
Hori. 9748.000(AV 39.41 38.92 9.22 43.84 0.33 235 46.39 53.90 7.5
Vert. 4874.000|AV 39.24 31.40 6.52 44.47 0.33 235 35.37 53.90 18.5
Vert. 7311.000(AV 38.05 36.99 8.40 44.03 0.33 235 42.09 53.90 11.8
Vert. 9748.000(AV 38.96 38.92 9.22 43.84 0.33 235 45.94 53.90 8.0

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

Distance factor : 1 GHz - 13 GHz : 20log(3.93 m /3.0 m)= 2.35dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.

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. 12429781S-J-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 28, 2018 August 29, 2018 August 30, 2018
Temperature / Humidity 26 deg. C/49 % RH 21 deg. C/50 % RH 20 deg. C/49 % RH
Engineer Kazutaka Takeyama Kazutaka Takeyama Kazutaka Takeyama
(1 GHz - 13 GHz) (13 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx 11n-20 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 57.17 27.65 14.26 44.16 235 57.27 73.90 16.6 224 19
Hori. 4924.000|PK 48.83 31.37 6.54 44.49 235 44.60 73.90 29.3 150 2
Hori. 7386.000(PK 4791 37.01 8.46 44.06 235 51.67 73.90 222 150 1
Hori. 9848.000(PK. 47.93 39.12 9.23 43.86 235 54.77 73.90 19.1 243 137
Vert. 2483.500|PK 59.94 27.65 14.26 44.16 235 60.04 73.90 13.8 139 84
Vert. 4924.000|PK 48.57 31.37 6.54 44.49 235 44.34 73.90 29.5 150 1
Vert. 7386.000(PK 47.32 37.01 8.46 44.06 235 51.08 73.90 22.8 150 1
Vert. 9848.000(PK 47.94 39.12 9.23 43.86 2.35 54.78 73.90 19.1 103 255
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m/3.0 m) = 2.35dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
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 43.22 27.65 14.26 44.16 0.33 235 43.65 53.90 10.3[*1)
Hori. 4924.000|AV 39.50 31.37 6.54 44.49 0.33 235 35.60 53.90 18.3
Hori. 7386.000(AV 38.18 37.01 8.46 44.06 0.33 235 4227 53.90 11.6
Hori. 9848.000(AV 38.55 39.12 9.23 43.86 0.33 235 45.72 53.90 8.2
Vert. 2483.500|AV 44.45 27.65 14.26 44.16 0.33 235 44.88 53.90 9.0[*1)
Vert. 4924.000|AV 39.24 31.37 6.54 44.49 0.33 235 35.34 53.90 18.6
Vert. 7386.000(AV 38.30 37.01 8.46 44.06 0.33 235 42.39 53.90 11.5
Vert. 9848.000(AV 38.49 39.12 9.23 43.86 0.33 2.35 45.66 53.90 8.2

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(3.93 m /3.0 m) = 2.35dB
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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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

124297818-J-R2
Shonan EMC Lab.
No.3

August 28,2018

26 deg. C/49 % RH
Kazutaka Takeyama
(1 GHz - 13 GHz)
Tx 11n-20 2462 MHz

Horizontal
Restricted-band band-edge Plot
o Agilent R T
Ref 122.5 dBpVY Atten 38 dB
sEmiPk
Log *
1@ 1
dB/
e S
sLgAv |
V1 52 L ul
V3 FC <
£ B | '
FTun T—— - -
Swp
Center 2,483 50 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz WWEH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

% Agilent

Ref 124.4 dBpY

Restricted-band band-edge Plot
R T

Atten 36 dB

sEmiPk
Log

18
dB/

sLafv

vl 52
V3 FC

£(f:
FTun
Swp

Center 2.483 5@ GHz
*Res EH (CISPR) 1 MHz

Span 58 MHz
*VEH 3 MHz Sweep 1.84 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
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Radiated Spurious Emission

Report No. 12429781S-J-R2

Test place Shonan EMC Lab.

Semi Anechoic Chamber No.3

Date August 30, 2018 August 27, 2018 August 29, 2018 August 31, 2018

Temperature / Humidity 20 deg. C/49 % RH 24 deg. C/ 56 % RH 21 deg. C/50 % RH 20 deg. C/ 62 % RH

Engineer Kazutaka Takeyama Makoto Hosaka Kazutaka Takeyama Kazutaka Takeyama
(30 MHz - 1 GHz) (1 GHz - 13 GHz) (13 GHz - 18 GHz) (18 GHz - 26.5 GHz)

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. 115.129(QP 34.64 12.58 7.22 32.15 0.00 22.29 43.50 21.2 301 284
Hori. 131.858(QP 28.83 14.07 7.43 32.13 0.00 18.20 43.50 253 286 122
Hori. 289.540(QP 28.71 13.56 8.64 32.01 0.00 18.90 46.00 27.1 100 245
Hori. 2390.000|PK 48.71 27.86 14.17 44.13 235 48.96 73.90 24.9 148 324
Hori. 4804.000|PK 48.40 31.43 6.49 44.45 235 4422 73.90 29.6 150 0
Hori. 7206.000(PK. 4831 36.79 8.31 43.99 235 51.77 73.90 22.1 150 0
Hori. 9608.000(PK. 49.77 38.51 9.20 43.83 235 56.00 73.90 17.9 150 0
Vert. 48.111|1QP 37.16 11.89 6.77 32.19 0.00 23.63 40.00 16.3 100 152
Vert. 54.466(QP 38.07 9.69 6.74 32.19 0.00 22.31 40.00 17.6 100 157
Vert. 77.708(QP 38.09 6.36 7.40 32.17 0.00 19.68 40.00 20.3 100 197
Vert. 119.284(QP 37.73 13.05 7.25 32.14 0.00 25.89 43.50 17.6 100 255
Vert. 360.002(QP 23.47 15.19 9.07 31.95 0.00 15.78 46.00 30.2 100 147
Vert. 2390.000|PK 48.34 27.86 14.17 44.13 235 48.59 73.90 253 218 72
Vert. 4804.000|PK 48.60 31.43 6.49 44.45 235 44.42 73.90 29.4 150 0
Vert. 7206.000(PK. 4791 36.79 8.31 43.99 235 51.37 73.90 22.5 150 0
Vert. 9608.000{PK 49.78 38.51 9.20 43.83 235 56.01 73.90 17.8 150 0

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

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 38.15 27.86 14.17 44.13 3.64 235 42.04 53.90 11.9(*1)
Hori. 4804.000|AV 37.24 31.43 6.49 44.45 3.64 235 36.70 53.90 17.2
Hori. 7206.000(AV 37.07 36.79 8.31 43.99 3.64 235 44.17 53.90 9.7
Hori. 9608.000(AV 38.83 38.51 9.20 43.83 3.64 235 48.70 53.90 5.2
Vert. 2390.000|]AV 38.34 27.86 14.17 44.13 3.64 235 4223 53.90 11.7[*1)
Vert. 4804.000|AV 37.64 3143 6.49 44.45 3.64 235 37.10 53.90 16.8
Vert. 7206.000(AV 37.75 36.79 8.31 43.99 3.64 235 44.85 53.90 9.1
Vert. 9608.000(AV 38.42 38.51 9.20 43.83 3.64 235 48.29 53.90 5.6

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(3.93 m /3.0 m) = 2.35dB
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
[MHZz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB]

Hori. 2402.000|PK 95.68 27.86 14.18 44.14 235 95.93 - -

Hori. 2400.000|PK 41.66 27.86 14.18 44.14 235 41.91 75.93 34.0

Vert. 2402.000|PK 97.20 27.86 14.18 44.14 235 97.45 - -

Vert. 2400.000|PK 43.68 27.86 14.18 44.14 235 43.93 77.45 33.5

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

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

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Report No.

Test place

Semi Anechoic Chamber
Date

Radiated Spurious Emission
(Reference Plot for band-edge)

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

August 28,2018

*Res BH (CISPR) 1 MHz sVEH 3 MHz

Temperature / Humidity 26 deg. C/49 % RH
Engineer Kazutaka Takeyama
(1 GHz - 13 GHz)
Mode Tx BT LE 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Aglent R T % Aglent R T
Mikrl 2.402 04 GHz
Ref 100.7 dBpV Atten 10 dB Ref 100.7 dBpV Atten 10 dB 95.78 dBw
*EmiPk| *Paak
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FTun FTun
Swp Swp
Center 2,398 88 GHz

Span 58 MHz Center 2,398 88 GHz
Sweep 1.84 ms (1201 prs) *Res BH 100 kHz *UEH 308 kHz

Span 58 MHz
Sweep 4.8 ms (12081 prs)

Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
 Agient RT R Aglent R T
Mkrl 2.482 84 GHz
Ref 102.2 dBpY Ftten 19 di Ref 182.2 dBpY Ftten 19 di 497.32 dBpV
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Center 2,390 08 GHz
*Res BH (CISPR) 1 MHz sVEH 3 MHz

Span 56 MHz Center 2,390 0@ GHz
Sweep 1.84 ms (1201 pts) *Res BH 108 kHz *VEH 308 kHz

Span 56 MHz
Sweep 4.8 ms (1281 prs)

Trace Green : Peak Plot 20dBc Plot

Trace Purple : Average Plot

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

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

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

August 30, 2018

20 deg. C/49 % RH

August 27,2018

24 deg. C/56 % RH

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

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

Engineer Kazutaka Takeyama Makoto Hosaka Kazutaka Takeyama Kazutaka Takeyama
(30 MHz - 1 GHz) (1 GHz - 13 GHz) (13 GHz - 18 GHz) (18 GHz - 26.5 GHz)
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. 115.251|QP 36.19 12.60 7.23 32.15 0.00 23.87 43.50 19.6 303 221
Hori. 289.286(QP 27.76 13.55 8.64 32.01 0.00 17.94 46.00 28.0 100 266
Hori. 4880.000|PK 48.06 31.37 6.53 44.48 235 43.83 73.90 30.0 150 1
Hori. 7320.000(PK 47.13 37.00 8.40 44.03 235 50.85 73.90 23.0 150 1
Hori. 9760.000(PK. 47.63 38.92 9.22 43.85 235 54.27 73.90 19.6 150 2
Vert. 48.285|QP 36.78 11.83 6.77 32.19 0.00 23.19 40.00 16.8 100 267
Vert. 54.365(QP 37.88 9.72 6.74 32.19 0.00 22.15 40.00 17.8 100 261
Vert. 77.703(QP 38.27 6.36 7.40 32.17 0.00 19.86 40.00 20.1 100 152
Vert. 121.249(QP 37.18 13.20 7.27 32.14 0.00 25.51 43.50 17.9 100 238
Vert. 360.006(QP 23.44 15.19 9.07 31.95 0.00 15.75 46.00 30.2 100 156
Vert. 4880.000|PK 48.29 31.37 6.53 44.48 235 44.06 73.90 29.8 150 2
Vert. 7320.000(PK 47.33 37.00 8.40 44.03 235 51.05 73.90 22.8 150 2
Vert. 9760.000PK. 4791 38.92 9.22 43.85 2.35 54.55 73.90 19.3 150 1
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m /3.0 m)= 2.35dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector | Reading Ant.Fac. Loss Gain Duty Distance Result Limit Margin |Remark
Factor Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m]| [dB]
Hori. 4880.000|AV 38.84 31.37 6.53 44.48 3.64 235 38.25 53.90 15.7
Hori. 7320.000(AV 38.24 37.00 8.40 44.03 3.64 235 45.60 53.90 8.3
Hori. 9760.000(AV 38.45 38.92 9.22 43.85 3.64 235 48.73 53.90 5.2
Vert. 4880.000|AV 39.16 31.37 6.53 44.48 3.64 235 38.57 53.90 153
Vert. 7320.000(AV 38.43 37.00 8.40 44.03 3.64 235 45.79 53.90 8.1
Vert. 9760.000(AV 38.30 38.92 9.22 43.85 3.64 2.35 48.58 53.90 5.3

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(3.93 m /3.0 m)= 2.35dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.

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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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

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

August 30, 2018

20 deg. C/49 % RH

August 27,2018

24 deg. C/56 % RH

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

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

Engineer Kazutaka Takeyama Makoto Hosaka Kazutaka Takeyama Kazutaka Takeyama
(30 MHz - 1 GHz) (1 GHz - 13 GHz) (13 GHz - 18 GHz) (18 GHz - 26.5 GHz)
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. 115.372(QP 36.11 12.62 7.23 32.15 0.00 23.81 43.50 19.6 301 107
Hori. 289.054(QP 28.55 13.55 8.64 32.01 0.00 18.73 46.00 272 100 257
Hori. 2483.500|PK 48.89 27.65 14.26 44.16 235 48.99 73.90 24.9 141 315
Hori. 4960.000| PK 48.37 31.54 6.56 44.51 235 4431 73.90 29.5 150 1
Hori. 7440.000(PK 47.57 37.10 8.50 44.08 235 51.44 73.90 22.4 150 2
Hori. 9920.000|PK 47.46 38.97 9.25 43.87 235 54.16 73.90 19.7 150 1
Vert. 48.265|QP 36.77 11.84 6.77 32.19 0.00 23.19 40.00 16.8 100 209
Vert. 54.245(QP 37.89 9.76 6.75 32.19 0.00 2221 40.00 17.7 100 195
Vert. 77.712(QP 37.94 6.36 7.40 32.17 0.00 19.53 40.00 20.4 100 137
Vert. 119.165(QP 38.17 13.04 7.25 32.14 0.00 26.32 43.50 17.1 100 234
Vert. 360.001(QP 23.52 15.19 9.07 31.95 0.00 15.83 46.00 30.1 100 187
Vert. 2483.500|PK 48.43 27.65 14.26 44.16 235 48.53 73.90 253 149 80
Vert. 4960.000| PK 48.84 31.54 6.56 44.51 235 44.78 73.90 29.1 150 1
Vert. 7440.000(PK 47.76 37.10 8.50 44.08 2.35 51.63 73.90 222 150 1
Vert. 9920.000|PK 46.97 38.97 9.25 43.87 2.35 53.67 73.90 20.2 150 1
Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.93 m /3.0 m)= 2.35dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector [ Reading | Ant.Fac. Loss Gain Duty Distance Result Limit Margin |Remark
Factor Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m]| [dB]
Hori. 2483.500|AV 39.51 27.65 14.26 44.16 3.64 2.35 43.25 53.90 10.7[*1)
Hori. 4960.000|AV 39.54 31.54 6.56 44.51 3.64 2.35 39.12 53.90 14.8
Hori. 7440.000|AV 38.16 37.10 8.50 44.08 3.64 235 45.67 53.90 8.2
Hori. 9920.000|AV 37.68 38.97 9.25 43.87 3.64 235 48.02 53.90 59
Vert. 2483.500|AV 39.66 27.65 14.26 44.16 3.64 235 43.40 53.90 10.51*1)
Vert. 4960.000| AV 39.58 31.54 6.56 4451 3.64 235 39.16 53.90 14.7
Vert. 7440.000(AV 38.08 37.10 8.50 44.08 3.64 2.35 45.59 53.90 8.3
Vert. 9920.000|AV 37.88 38.97 9.25 43.87 3.64 2.35 48.22 53.90 5.7

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(3.93 m/3.0 m) = 2.35dB

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
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12429781S-J-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 27, 2018
Temperature / Humidity 24 deg. C/56 % RH
Engineer Makoto Hosaka
(1 GHz - 13 GHz)
Mode Tx BT LE 2480 MHz
Horizontal
Restricted-band band-edge Plot
o Agilent R T
Ref 95.46 dBuY fitten 10 dB
sEmiPk
Log ! *
10 X |
dB/ I
[
J
n
sLgfy Ll 1 It |
PRV, DURUS ARSI RS S e e e
V3 FC
£(f):
FTun
Swp
Center 2,483 50 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz WWEHW 3 MHz Sweep 1.84 ms (1201 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
= Agilent R T
Ref 98,29 dBpY Atten 18 dB
sEmiPk
Log i *
18 T
dB/ .
H
g1
A
sLafv : ‘ ! J
[ U N _— | B
V3 FC
£(fx
FTun
Swp
Center 2,483 50 GHz Span 58 MHz
*Res BN (CISPR) 1 MHz WEH 3 MHz Sweep 1.04 ms (1201 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot

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

(Plot data, Worst case)
Report No. 12429781S-J-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 28, 2018 August 29, 2018 August 30, 2018
Temperature / Humidity 22 deg. C/ 64 % RH 21 deg. C/50 % RH 20 deg. C/49 % RH
Engineer Makoto Hosaka Kazutaka Takeyama Kazutaka Takeyama
(1 GHz - 13 GHz) (13 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx 11b 2412 MHz
80
70
60 4 —— QP Limit
= ——PK Limit
£ X
S 50 [ .
=, | T R AV Limit
% 20 [l = &) O Hori/QP
= & O Hori/PK
30
!éj O Hori./AV
20 X Vert./QP
X Vert./PK
10 X Vert./AV
0
10 100 1000 10000 100000
Frequency [MHZz]

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

(Plot data, Worst case)
Report No. 12429781S-J-R2
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date August 30, 2018 August 27,2018 August 29, 2018 August 31,2018
Temperature / Humidity 20 deg. C/49 % RH 24 deg. C/56 % RH 21 deg. C/50 % RH 20 deg. C/ 62 % RH
Engineer Kazutaka Takeyama Makoto Hosaka Kazutaka Takeyama Kazutaka Takeyama
(30 MHz - 1 GHz) (1 GHz - 13 GHz) (13 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx BT LE 2412 MHz
80
70
60 ! —— QP Limit
\E V%) = PK Limit
S 50 (%) 02 .
= | T 71T ® |8 AV Limit
/M 1 & .
S, 40 O Hori./QP
= O Hori./PK
2 30
é X O Hori./AV
20 A ULO X Vert/QP
O @)
X X Vert/PK
10 X Vert./AV
0
10 100 1000 10000 100000

Frequency [MHZz]

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

Report No. 12429781S-J-R2
Test place Shonan EMC Lab. No.5 Shielded Room
Date August 24,2018
Temperature / Humidity 26 deg. C/ 54 % RH
Engineer Makoto Hosaka
Mode Tx 11g 2462 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
o Agilent RL % Agilent RL
Mirl 19.22 kHz Mirl 274 kHz
Ref -28 dBm "Htten 18 dB -180.12 dBm Ref @ dBm shtten 18 dB -59.64 dEm
*Peak wPeak
Log Log
18 18
dB/ dB/
Lgfv Lafiv
31§52 3182
V3 FC V3 FC
AR AA|
£ £0f):
{58k 3 FTun
FFT dh 51 T | I | | | | | I I I Swp
“"‘I :*‘""51 .F'I-'l"" W—‘J\-\‘J \ull 4 ,I A Nk b n B | | | | | | | |
o |Lf‘li ]‘JM-JHAI 'IlIMHTI‘LFlmH‘%TPJI;IW{#H -|:.'|‘|i"‘ﬁ]fl\ﬁ Eimw'l"'w“"”-" e (14 aa e LIRESY B TIERPN CUREPRN S W Py e
Start 900 kHz Stop 150.00 KMz | Start 150 Kz Stop 30.600 MHz
#Res BW 208 Hz WUBH 628 Hz _ Sweep 2.279 5 (1201 pts)_ #Res EW 10 kHz sBH 38 kHz Sweep 285.3 ms (1201 pts)
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] [[dBuV/m] [dB]
19.22 | -100.12 0.01 9.5 3.5 1 -87.1 300 6.0 -25.8 41.9 67.7
274.00 | -89.64 0.01 9.5 3.5 1 -76.6 300 6.0 -153 18.8 34.1

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]
EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)

N: Number of output

UL Japan, Inc.
Shonan EMC Lab.

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

Report No. 12429781S-J-R2
Test place Shonan EMC Lab. No.5 Shielded Room
Date August 24,2018
Temperature / Humidity 26 deg. C/ 54 % RH
Engineer Makoto Hosaka
Mode Tx
11b
Freq. Reading Cable | Atten. | Result | Limit | Margin
Loss Loss
[MHZz] [dBm] [dB] [dB] | [dBm] | [dBm] | [dB]
2412.00 -22.03 1.91 9.68 |-10.44 | 8.00 | 18.44
2437.00 -22.25 1.91 9.68 |-10.66 | 8.00 | 18.66
2462.00 -21.56 1.92 9.67 | -9.97 | 8.00 | 17.97
11g
Freq. Reading Cable | Atten. | Result [ Limit | Margin
Loss Loss
[MHz] [dBm] [dB] [dB] | [dBm] | [dBm] | [dB]
2412.00 -23.94 1.91 9.68 |-12.35| 8.00 | 20.35
2437.00 -23.40 1.91 9.68 |-11.81 | 8.00 | 19.81
2462.00 -24.18 1.92 9.67 |-12.59 | 8.00 | 20.59

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
3 Agilent RL . Agilent RL
Mkrl 2.412 176 GHz Mikrl 2.419 564 GHz
Ref -18 dBm *Atten 19 dB -22.03 dBm_ | Ref -18 dBm shtten 19 dB -23.94 dBm
*Peak *Peak
Log " Log |
1o % 10 f
o/ TR ackinsd s b T TN g8/ st bnatiinb it Mt
- i SR G
e ey HJ it
= g
“
LAy Lofv | ! A "
5182 st s2]
V3 FC U3 FC
af AR
£(f): £(f)x
FTun FTun
Swp Sp
Center 2.412 B89 GHz Span 13.2 MHz Center 2.412 809 GHz Span 24.8 MHz
*Res BH 3 kHz sUBH 9.1 kHz Sweep 1.481 5 (1201 prs)_ | wRes BH 3 kHz SUEH 9.1 kHz Sweep 2,631 s (1201 pts)
2437 MHz 2437 MHz
3 Agilent RL - Agilent RL
Mkrl 2.435 586 GHz Mirl 2.432 919 GHz
Ref -18 dBm sftten 10 d -22.25 dBm_ | Ref -18 dBm shtten 19 dB -23.40 dBm
wPeak *Peak
Log N Log
1o 4 PO io J
d&/ Hinprres Mondhy VAR 1 dB/
| sl g, Adad 1'6!1{;9: Mmﬂm [T
AR 1 LR RA AN LLAAN I LE Lk
s Moo | ( ]
1t 1
My T,
e o J
Laf Lafv J’My WM‘\N .
o Ly i
5152 st s2]
3 FC U3 FC
AR AR
£(f): £(f)x
FTun FTun
Swp Swp
Center 2.437 908 GHz Span 122 MHz | Center 2.437 000 GHz Span 24.3 Mz
sRes BH 3 kHz *UBH 9.1 kHz Sweep 1.294 5 (1201 prs) | sRes BN 3 kHz *UBH 9.1 kHz Sweep 2,631 s (1201 pts)
2462 MHz 2462 MHz
5 Agilent RL 5 Agilent RL
Mkrl 2.461 825 GHz Mikrl 2.455 759 GHz
Ref -18 dBm sfitten 10 d -21.56 dBm_ | Ref -12 dBm shtten 19 dB -24.18 dBm
wPeak *Peak
Log " Log
1g ol ” 1o S
dB/ o A et dep o dB/ Ly Mea| 1 .
e - — JA.J‘MLP;.A. ol W W '.*-?-’T"WM A
at ‘il ir‘
NN’{ !
o %‘““*ﬂ,..
[ Lafiv
o il Vil
5152 sl s2]
3 FC U3 FC
AR AR
£(f): £(f)x
FTun FTun
Swp Swp
Center 2.462 008 GHz Span 131 MHz | Center 2.462 000 GHz Span 24.3 Mz
sRes BH 3 kHz sUBH 9.1 kHz Sweep 1.39 s (1201 pts) | sRes BH 3 kHz *UBH 9.1 kHz Sweep 2.631 s (1201 pts)
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Power Density

Report No. 124297818S-J-R2
Test place Shonan EMC Lab. No.5 Shielded Room
Date August 24,2018 September 3, 2018
Temperature / Humidity 26 deg. C/54 % RH 24 deg. C/57 % RH
Engineer Makoto Hosaka Shiro Kobayashi
Mode Tx 11n-20 Tx BT LE
11n-20
Freq. Reading Cable | Atten. | Result | Limit | Margin
Loss Loss
[MHZz] [dBm] [dB] [dB] | [dBm] | [dBm] | [dB]
2412.00 -24.02 1.91 9.68 |-12.43 | 8.00 | 20.43
2437.00 -23.03 1.91 9.68 |-11.44 | 8.00 | 19.44
2462.00 -23.97 1.92 9.67 |-12.38 | 8.00 | 20.38
BT LE
Freq. Reading Cable | Atten. | Result | Limit | Margin
Loss Loss
[MHZz] [dBm] [dB] [dB] | [dBm] | [dBm] | [dB]
2402.00 -24.90 1.90 9.68 |-13.32 | 8.00 | 21.32
2440.00 -24.47 1.91 9.67 |-12.89 | 8.00 | 20.89
2480.00 -26.39 1.92 9.67 |-14.80 | 8.00 | 22.80

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
11n-20 BT LE
2412 MHz 2402 MHz
% Agilent RL s Agilent RL
Mikrl 2.414 527 GHz Mkrl 2.482 883 7 GHz
Ref -18 dBm *Atten 10 dB -24.02 dBm Ref 18 dBm #Atten 18 dB -24.98 dBm
*Peak #Peak
Log | Log
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sRes BH 3 kHz oVEH 9.1 kHz Sweep 2,822 5 (1201 prs) | #Res BH 3 kHz #UEH 9.1 kHz Sweep 1167 ms (1201 pts)
2437 MHz 2440 MHz
o Agilent RL i Agilent RL
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Ref -16 dBm sfitten 10 dl -23.83 dBm Ret 18 dBm #Atten 16 dB -24.47 dBm
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FTun 50k
Swp Swp
Center 2.437 888 GHz Span 26,6 MHz Center 2.440 008 B GHz Span 1.1 MHz
sRes BH 3 kHz oVEH 9.1 kHz Sweep 2,822 5 (1201 prs) | #Res BH 3 kHz #UEH 9.1 kHz Sweep 1167 ms (1201 pts)
2462 MHz 2480 MHz
o Agient RL i Agilent RL
Mkrl 2.469 492 GHz Mkrl 2.480 084 7 GHz
Ref 16 dBm *Atten 10 d -23.97 dBm Ref -18 dBm #Atten 10 dB -26.39 dBm
*Peak #Peak
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FTun 50k
$wp Swp
Center 2.462 888 GHz Span 26,6 MHz Center 2,480 000 @ GHz Span 1.1 MHz
#Res BH 3 kHz oEH 9.1 kHz Sweep 2,822 5 (1201 pts)_ #Res BH 3 kHz #VBH 9.1 kHz Sweep 116.7 ms (1201 pts)
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APPENDIX 2: Test instruments
Test Instruments
Control No. Instrument Manufacturer Model No Serial No Test Calibration Date
Item * Interval(month)
SPM-07 Power Meter Agilent 8990B MY5100272 AT 2018/07/13 * 12
SPSS-04 Power sensor Agilent N1923A MY53260009 | AT 2018/07/13 * 12
SAT10-09 Attenuator Weinschel Corp. 54A-10 W5692 AT 2017/11/22 * 12
SCC-G13 Coaxial Cable Suhner SUCOFLEX 102 3159972 AT 2018/03/19 * 12
KSA-08 Spectrum Analyzer Agilent E4446A MY46180525 | AT 2017/10/10 * 12
SOS-09 Humidity Indicator A&D AD-5681 4061484 AT 2017/12/21 * 12
SAEC-03(SVSWR) | Semi-Anechoic TDK SAEC-03(SVSWR | 3 RE 2018/07/17 * 12
Chamber )
SAJ-01 Antenna Tilt Jig Intelligent System Antenna Tilt Jig T-S001 RE Pre Check
Engineering Co., Ltd
SSA-02 Spectrum Analyzer Agilent E4448A MY48250106 | RE 2018/03/05 * 12
SHA-03 Horn Antenna Schwarzbeck BBHA9120D 9120D-739 RE 2018/07/23 * 12
SCC-G41 Coaxial Cable Junkosha MWX221-01000N | 16125006 RE 2018/01/29 * 12
FSNMS/B
SCC-G06 Coaxial Cable Junkosha J12J102207-00 MAY-23-16-0 | RE 2018/06/01 * 12
91
SAT10-06 Attenuator Agilent 8493C-010 74865 RE 2017/11/22 * 12
SFL-02 Highpass Filter MICRO-TRONICS HPMS50111 051 RE 2017/11/16 * 12
SAF-06 Pre Amplifier TOYO Corporation TPAO0118-36 2046104 RE 2018/09/14 * 12
SCC-G23 Coaxial Cable Suhner SUCOFLEX 104 297342/4 RE 2018/05/11 * 12
COTS-SEMI-1 EMI Software TSJ TEPTO-DV(RE,C | - RE,CE | -
E,RFLLMF)
SOS-05 Humidity Indicator A&D AD-5681 4062518 RE 2017/10/30 * 12
STS-03 Digital Hitester Hioki 3805-50 080997823 RE,CE | 2017/10/16 * 12
SIM-02 Measure KOMELON KMC-36 - RE -
SAEC-03(NSA) Semi-Anechoic TDK SAEC-03(NSA) 3 RE 2018/06/02 * 12
Chamber
SBA-03 Biconical Antenna Schwarzbeck BBA9106 91032666 RE 2018/06/17 * 12
SLA-07 Logperiodic Antenna Schwarzbeck VUSLPI111B 196 RE 2018/06/17 * 12
SAT6-13 Attenuator JFW SOHF-006N - RE 2018/02/09 * 12
SCC-C1/C2/C3/C4/C | Coaxial Cable&RF Fujikura/Fujikura/Su | 8D2W/12DSFA/14 | -/0901-271(RF | RE 2018/04/09 * 12
5/C10/SRSE-03 Selector hner/Suhner/Suhner/ | 1PE/141PE/141PE/ | Selector)
Suhner/TOYO 141PE/NS4906
SAF-03 Pre Amplifier SONOMA 310N 290213 RE 2018/02/16 * 12
STR-08 Test Receiver Rohde & Schwarz ESW44 101581 RE,CE 2017/11/24 * 12
SHA-04 Horn Antenna ETS LINDGREN 3160-09 LM9861 RE 2018/07/23 * 12
SAF-08 Pre Amplifier TOYO Corporation HAPI18-26W 00000019 RE 2018/03/27 * 12
SCC-G19 Coaxial Cable Suhner SUCOFLEX 102A | 1188/2A RE 2018/03/19 * 12
SCC-G33 Coaxial Cable Junkosha MWX241-01000K | - RE 2018/04/20 * 12
MSKMS
SCC-C9/C10/SRSE- | Coaxial Cable&RF Suhner/Suhner/TOY | RG223U/141PE/N | -/0901-271(RF | CE 2018/04/09 * 12
03 Selector (6] S4906 Selector)
SLS-02 LISN Rohde & Schwarz ENV216 100512 CE 2018/02/26 * 12
SAT3-07 Attenuator JFW SOHF-003N - CE 2018/09/14 * 12
SOS-06 Humidity Indicator A&D AD-5681 4062118 CE 2017/12/21 * 12
STM-05 Terminator TME CT-01 BP - CE 2017/12/14 * 12

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

As for some calibrations performed after the tested dates, those test equipment have been controlled by means

of an unbroken chains of calibrations.

Test item:

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