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REVISION HISTORY
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SECTION 1: Customer information
Company Name : Sony Corporation
Address : 1-7-1 Konan Minato-ku Tokyo, 108-0075 Japan

The information provided from the customer is as follows;

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

- Operating/Test Mode(s) (Mode(s)) on all the relevant pages

- SECTION 1: Customer information

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

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

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

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

2.1 Identification of E.U.T.

Type of Equipment : AV Receiver

Model No. : XAV-AX8000

Serial No. : Refer to SECTION 4.2

Rating : DC12V

Receipt Date of Sample : June 6, 2019

(Information from test lab.)

Country of Mass-production : Thailand

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: XAV-AX8000 (referred to as the EUT in this report) is an AV Receiver.

Radio Specification

Bluetooth (BDR / EDR function)

Radio Type : Transceiver
Frequency of Operation : 2402 MHz - 2480 MHz
Modulation : FHSS
Antenna type : Meander Monopole antenna
Antenna Gain : -0.63 dBi
Clock frequency (Maximum) : 26MHz

UL Japan, Inc.
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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 June 4, 2019 and effective July 5, 2019 except 15.258

Title

FCC 47CFR Part15 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz

* The revision on June 4, 2019, does not affect the test specification applied to the EUT.
* Also the EUT complies with FCC Part 15 Subpart B.

3.2 Procedures and results
Item Test Procedure Specification Worst Margin Results Remarks
Conducted FCC: ANSI C63.10-2013 FCC: Section 15.207 N/A N/A *1)
L. 6. Standard test methods
Emission
IC: RSS-Gen 8.8 IC: RSS-Gen 8.8
Carrier FCC: KDB 558074 D01 FCC: Secti0n15.247(a)( 1) See data. Complied Conducted
|15.247 Meas Guidance v05r02
Frequency IC: - IC: RSS-247 5.1 (b) a)
Separation
20 dB FCC: KDB 558074 D01 FCC: Section15.247(a)(1) Complied  |Conducted
. |15.247 Meas Guidance v05r02
Bandwidth — Jyc. IC: RSS-247 5.1 (a) 2)
Number of FCC: KDB 558074 D01 FCC: Section15.247(a)(1)(iii) Complied  |Conducted
‘ |15.247 Meas Guidance v05r02
Hopping IC: - IC: RSS-247 5.1 (d) b)
Frequency
Dwell time FCC: KDB 558074 D01 FCC: Section15.247(a)(1)(iii) Complied  |Conducted
|15.247 Meas Guidance v05r02
IC: - IC: RSS-247 5.1 (d) ©)
Maximum Peak |FCC: KDB 558074 D01 FCC: Section15.247(a)(b)(1) Complied  |Conducted
|15.247 Meas Guidance v05r02
Output Power Iy 548 Gen 6.12 1C: RSS247 5.4 (b) d)
Spurious FCC: KDB 558074 D01 FCC: Section15.247(d) 3.1dB Complied# |Conducted/
. |15.247 Meas Guidance v05r02 118.659 MHz,120.359 MHz, )
Emission & = 76, R9S Gen 6.13 IC: RSS-247 5.5 QP, Horizontal, e) /f) Radiated
Band Edge RSS-Gen 8.9 Tx, DHS, 2480 MHz (above 30 MHz)
Compliance RSS-Gen 8.10 *2)

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.
*1) The test is not applicable since the EUT does not have AC power ports.

*2) Radiated test was selected over 30 MHz based on section 15.247(d).
a) Refer to APPENDIX 1 (data of 20dB Bandwidth, 99%Occupied Bandwidth and Carrier Frequency Separation)
b) Refer to APPENDIX 1 (data of Number of Hopping Frequency)
c) Refer to APPENDIX 1 (data of Dwell time)

d) Refer to APPENDIX 1 (data of Maximum Peak Output Power)
e) Refer to APPENDIX 1 (data of Conducted Spurious Emission)
f) Refer to APPENDIX 1 (data of Radiated Spurious Emission)

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

* In case any questions arise about test procedure, ANSI C63.10: 2013 is also referred.
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FCC Part 15.31 (e)

The equipment provides the wireless transmitter with stable power supply. Instead of a new battery, DC power supply
was used for the test. That does not affect the test result, therefore the EUT complies with the requirement

FCC Part 15.203 Antenna requirement

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

33 Addition to standard

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

a) Refer to APPENDIX 1 (data of 20 dB Bandwidth, 99 %Occupied Bandwidth and Carrier Frequency Separation)

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

There is no applicable rule of uncertainty in this applied standard. Therefore, the results are derived depending on whether or not laboratory
uncertainty is applied.

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

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

Conducted emission (AC Mains) LISN 150 kHz-30 MHz 2.9dB 2.8dB 2.9 dB 2.9dB 2.9 dB
Radiated emission 9 kHz-30 MHz 3.0dB 3.0dB 3.1dB - -
(Measurement distance: 3 m) 30 MHz-200 MHz 4.6 dB 4.6 dB 4.7 dB - -
200 MHz-1 GHz 6.0 dB 6.0 dB 6.1 dB - -
1 GHz-6 GHz 4.8dB 4.8dB 4.8 dB - -
6 GHz-18 GHz 5.4 dB 5.4 dB 5.4 dB - -
18 GHz-40 GHz 5.6 dB 5.6 dB 5.6 dB - -
Radiated emission 1 GHz-18 GHz 5.7dB 5.7dB 5.7dB - -
(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 0.81 dB
Power Measurement above 1 GHz (Peak Detector) SPM-06 1.53 dB
Power Measurement above 1 GHz (Average Detector) SPM-07 0.95 dB
Power Measurement above 1 GHz (Peak Detector) SPM-07 1.21 dB
Power Measurement above 1 GHz (Average Detector) SPM-13 0.90 dB
Power Measurement above 1 GHz (Peak Detector) SPM-13 1.04 dB
Spurious emission (Conducted) below 1GHz 1.8 dB
Spurious emission (Conducted) 1 GHz-3 GHz 1.7dB
Spurious emission (Conducted) 3 GHz-18 GHz 2.3dB
Spurious emission (Conducted) 18 GHz-26.5 GHz 2.4dB
Spurious emission (Conducted) 26.5 GHz-40 GHz 2.4 dB
Bandwidth Measurement 0.61 %
Duty cycle and Time Measurement 0.012 %
UL Japan, Inc.

Shonan EMC Lab.

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

UL Japan, Inc. Shonan EM C Lab.
1-22-3, M egumigaoka, Hiratsuka-shi, Kanagawa-ken 259-1220 JAPAN
Telephone: +81 463 50 6400, Facsimile: +81 463 50 6401

A2LA Certificate Number: 1266.03 (FCC Test Firm Registration Number: 626366, ISED Lab Company Number: 2973D)

Test site Width x Depth x Height Slzc? of reference g.ound plane (m) / M aximum measurement distance
(m) horizontal conducting plane

No.1 Semi-anechoic 1, ¢ 11 34765 20.6x11.3 10 m

chamber

No.2 Semi-anechoic [, ¢ 11 3x7.65 206x11.3 10m

chamber

No.3 Semi-anechoic |, 5, 5 7 535 12.7x7.7 5m

chamber

No.4 Semi-anechoic ¢ |\ 51 4355 8.1x5.1 -

chamber

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

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

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

No.4 Shielded room 44x4.7x2.7 4.4x4.7 -

No.5 Shielded room 7.8x6.4x2.7 7.8 x6.4 -

No.6 Shielded room 7.8x6.4x2.7 7.8x6.4 -

No.8 shielded room 3.45x5.5%x2.4 345x5.5 -

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

room

3.6 Test data, Test instruments, and Test set up

Refer to APPENDIX.
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SECTION 4: Operation of E.U.T. during testing
4.1 Operating Mode(s)
Bluetooth (BT): Transmitting (Tx), Payload: PRBS9
Details of Operating Mode(s)
Test Item Mode Tested frequency
Spurious Emission Tx (Hopping Off) DH5, 3DH5 2402 MHz
(Conducted/Radiated) 2441 MHz
2480 MHz
Carrier Frequency Separation Tx (Hopping On) DHS5, 3DH5 2402 MHz
2441 MHz
2480 MHz
20 dB Bandwidth Tx (Hopping Off) DHS, 3DH5 2402 MHz
2441 MHz
2480 MHz
Number of Hopping Frequency Tx (Hopping On) DHS, 3DHS5 -
Dwell time Tx (Hopping On), -
-DH1, DH3, DHS5
-3DH1, 3DH3, 3DH5
Maximum Peak Output Power Tx (Hopping Off) DHS5, 2DHS5, 3DHS 2402 MHz
2441 MHz
2480 MHz
Band Edge Compliance Tx DHS, 3DH5 2402 MHz
(Conducted) -Hopping On 2480 MHz
-Hopping Off
99 % Occupied Bandwidth Tx DHS, 3DH5 2402 MHz
-Hopping On 2441 MHz
-Hopping Off 2480 MHz
*As a result of preliminary test, the formal test was performed with the above modes, which had the
maximum payload length (except Dwell time test)
*2DH mode (2Mb/s EDR: pi/4DQPSK) was excluded for other tests than power measurement by using
3DH mode (3 Mb/s EDR: 8DPSK) as a representative.
* It is considered that the non-tested packet type (e.g. inquiry) can be omitted as it is complied with above al
test items based on Bluetooth Core specification.
*EUT has the power settings by the software as follows;
Power settings: BDR: Ext.=26, Int.=45
EDR: Ext.=42, Int.=48
Software: CSR BlueSuite BlueTest Version 2.5.8
*This setting of software is the worst case.
Any conditions under the normal use do not exceed the condition of setting.
In addition, end users cannot change the settings of the output power of the product.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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4.2 Configuration and peripherals
A-1: EUT A-2: EUT ~<- : Connector
“#BACO)| S0 1 M |21
- | | ——I:EACIOOV/SOHZ
(GND)
(Speaker FrontL)| |—o 2 @
(Speaker FrontR)| (—o I 3 @
(Speaker RearL) | (—O 1 4 G
(Speaker RearR) | O I S @
(Illumination) 1 6 7
(Parking) 17 (Open)
(Reverse) 1 8 — 8
(AMP Remote) I ||
(Front Audio Out) R[] l_
L —
(Rear Audio Out) R
R—) 10 [
. (termination)
SUB Audio Out)R I—D
: HEe ]lzlez\r 11 [] (termination)
Camera
15
e —J ]
13
(Remote Control) I D
14
(Tuner Antenna) {] (termination)
20
s o |19
12
wof - aE

B : Standard Ferrite Core

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

UL Japan, Inc.

Shonan EMC Lab.
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Description of EUT and support equipment
No. | Item Model number Serial number | Manufacturer | Remarks
2:; AV Receiver XAV-AX8000 3(9)’ **21)) Sony EUT
B Remote Controller RM-X170 - Sony -
C USB memory USM4GU - Sony -
D Wired Remote Controller RM-X4S - Sony -
E Speaker 1 IS-10 - - -
F Speaker 2 IS-10 - - -
G Speaker 3 XS-PKF1621 - Sony -
H Speaker 4 XS-PKF1621 - Sony -
I Monaural Power Amplifier XM-4S-020 - Sony -
J Mic - - - -
SIRIUS XM CONNECT VEHICLE
K 1 TUNER SXV300 1627 Sony -
L | sion b SIRILS und o Nt NGVA3 16244 Sony -
M | DC Power Supply PAN35-10A NA000955 Kikusui -
*1) Used for Antenna Terminal conducted tests
*2) Used for Radiated Emission test
List of cables used
No. | Name Length (m) Shield Remarks
Cable Connector
1 DC Power 0.15+1.8 Unshielded Unshielded -
2 Speaker (1) 0.15+2.0 Unshielded Unshielded -
3 Speaker (2) 0.15+2.0 Unshielded Unshielded -
4 Speaker (3) 0.15+2.0 Unshielded Unshielded -
5 Speaker (4) 0.15+2.0 Unshielded Unshielded -
6 AMP Remote 0.15+1.0 Unshielded Unshielded -
7 DC Power (+) 2.5 Unshielded Unshielded -
8 DC Power (-) 2.5 Unshielded Unshielded -
9 RCA (Front Audio Out) 5.0 Shielded Shielded -
10 | RCA (Rear Audio Out) 5.0 Shielded Shielded -
11 | RCA (SUB Audio Out) 3.0 Shielded Shielded -
12 | USB 0.9 Shielded Shielded -
13 | Remote Control 2.0 Shielded Shielded -
14 | Tuner Antenna 1.1 Shielded Shielded -
15 | Mic 3.5 Unshielded Unshielded -
16 | Illumination 0.15+1.0 Unshielded Unshielded -
17 | Parking 2.0 Unshielded Unshielded -
18 | Reverse 0.15+1.0 Unshielded Unshielded -
19 | Signal 0.65 Shielded Shielded -
20 | SIRIUS antenna 7.1 Shielded Shielded -
21 | AC 2.0 Unshielded Unshielded -
UL Japan, Inc.
Shonan EMC Lab.

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

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

Test Procedure

[For below 1 GHz]

EUT was placed on a platform of nominal size, 1.0 m by 2.0 m, raised 0.8 m above the conducting ground plane.
The table is made of expanded polystyrol and expanded polypropylene and the table top is covered with
polycarbonate. That has very low permittivity.

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

[For above 1 GHz]

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

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

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

Test antenna was aimed at the EUT for receiving the maximum signal and always kept within the illumination area of
the 3 dB beamwidth of the antenna.

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 RBW: 1 MHz RBW: 100 kHz
VBW: 3 MHz VBW: 1/T VBW: 300 kHz

(T: burst length, refer to Burst
rate confirmation sheet)
Detector: Peak

*1) Average Power Measurement was performed based on KDB 558074 D01 15.247 Meas Guidance v05r02.

UL Japan, Inc.
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Figure 2: Test Setup

Below 1 GHz
Test Distance: 3 m
Measuring Antenna
EUT (Loop / Biconical / Logperiodic)
Q __— Auenuator
-+ —-
Im
x : Center of turn table
1 GHz - 13 GHz
Distance Factor: 20 x log (3.84 m /3.0 m) =2.15dB
,,,,, ‘ Measuring Antenna * Test Distance: (3 + Test Volume /2) -r=3.84 m
EUT ‘\\‘ (Horn)

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

Spectrum r=0.16 m
Analyzer

Test Volume . Im ‘ Arttenuator or Filter

1 : Radius of an outer periphery of EUT

x : Center of turn table

13 GHz - 26.5 GHz

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

(Horn)

EUT

Spectrum

Analyzer

x : Center of turn rable

- The carrier level and noise levels were confirmed at each position of -30 deg. to +30 deg. of EUT to see the position of
maximum noise, and the test was made at the position that has the maximum noise.

Antenna Spurious
polarization | Below 1 GHz Above 1 GHz

1 GHz- 2.8 GHz |2.8 GHz -13 GHz|13 GHz - 26.5 GHz
Horizontal 0 deg. 0 deg. 0 deg. 0 deg.
Vertical 0 deg. +30 deg. 0 deg. 0 deg.

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

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

Test result : Pass

UL Japan, Inc.
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SECTION 6: Antenna Terminal Conducted Tests
Test Procedure
The tests were made with below setting connected to the antenna port.
Test Span RBW VBW Sweep time Detector | Trace Instrument used
20 dB Bandwidth 3 MHz 30 kHz 100 kHz Auto Peak Max Hold Spectrum Analyzer
99 % Occupied Enough width to display | 1to5 % Three Auto Peak Max Hold Spectrum Analyzer
Bandwidth *1) emission skirts of OBW times
of RBW
Maximum Peak - - - Auto Peak - Power Meter
Output Power Average (Sensor: 160 MHz BW)
*2)
Carrier Frequency 3 MHz 100 kHz 300 kHz Auto Peak Max Hold Spectrum Analyzer
Separation
Number of Hopping | 30 MHz 100 kHz 300 kHz Auto Peak Max Hold Spectrum Analyzer
Frequency
Dwell Time Zero Span 100 kHz, | 300 kHz, As necessary Peak Clear Spectrum Analyzer
1 MHz 3 MHz capture Write
the entire dwell time
per hopping channel
Conducted Spurious | 9 kHz to 150 kHz 200 Hz 620 Hz Auto Peak Max Hold Spectrum Analyzer
Emission *3) 150 kHz to 30 MHz 9.1 kHz 27 kHz
30 MHz to 25 GHz 100kHz | 300 kHz
Conducted Spurious | 10 MHz 100 kHz 300 kHz Auto Peak Max Hold Spectrum Analyzer
Emission Band
Edge
compliance

*2) Reference data

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

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

The test results and limit are rounded off to two decimals place, so some differences might be observed.
The equipment and cables were not used for factor 0 dB of the data sheets.

Test data
Test result

: APPENDIX

: Pass

UL Japan, Inc.

Shonan EMC Lab.

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

Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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APPENDIX 1:

Test data

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

Report No.
Test place
Date

Temperature / Humidity

12903002S-A-R1
Shonan EMC Lab. No.5 Shielded Room
June 13, 2019

25 deg. C/47 % RH

Engineer Toshinori Yamada

Mode Tx, Hopping Off, Tx, Hopping On
Mode Freq. 20 dB Bandwidth| 99 % Occupied | Carrier Frequency Limit for Carrier

Bandwidth Separation Frequency separation

[MHz] [MHz] [kHz] [MHz] [MHz]
DH5 2402.0 0.959 863.9981 1.000 >=(.639
DH5 2441.0 0.963 855.9534 1.000 >=(.642
DH5 2480.0 0.996 857.0760 1.000 >=().664
DHS Hopping On - 78352.1 - -
3DHS5 2402.0 1.287 1153.4 1.000 >=(.858
3DHS5 2441.0 1.281 1155.3 1.000 >=().854
3DH5 2480.0 1.282 1154.0 1.000 >=().855
3DHS5 Hopping On - 78424.6 - -

Limit: Two-thirds of 20 dB Bandwidth or 25 kHz (whichever is greater).
No limit applies to 20 dB Bandwidth.

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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20 dB Bandwidth and 99 % Occupied Bandwidth
2402 MHz 2402 MHz
= Agllent RL = Agllent RL
Ref 167 dBpV *Atten 10 dB Ref 167 dBpV *Atten 10 dB
*Peak *Peak
Log Log
10 BV —aoa. VoA 10 y -
a8/ A a8/ e e e
! P’J 1 ‘,._9‘.. .’?_r 1 + \-Q.
. P I I {“ -), I _\.<-
.’,.—a—-\__”r," ) — et Ll - o
Lafy Lafy
ML 52| ML 52|
Center 2.402 900 @ GHz Span 3 MHz Center 2.402 900 @ GHz Span 3 MHz
*Res BH 30 kHz #VEH 108 kHz Sweep 3.2 ms (1201 pts) *Res BH 38 kHz #VEH 108 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandvidth Occ BH % Pur 99907 | Dccupied Bandvidth Occ BN % Par 9900 7
863.9981 kHz ® dB -20.00 dB 1.1534 MHz ® dB -20.06 dB
Transmit Freq Error  -34.424 kHz Transmit Freq Error  -40.416 kHz
% dB id! 959.140 kHz % dB idth 1,287 MHz
2441 MHz 2441 MHz
5 Agllent RL 5 Agllent RL
Ref 187 dBpV sAtten 18 dB Ref 187 dBpV sAtten 18 dB
*Peak *Peak
Log — — Log
10 e stk 10 O -
dB/ o dB/ A s T~
i 4 >/ e
JT W g AN - oy
e =4 m——— y I A,
LaAv LaAv
ML 52| ML 52|
Center 2.441 499 @ GHz Span 3 MHz Center 2.441 499 @ GHz Span 3 MHz
*Res BH 30 kHz #VEH 100 kHz Sweep 3.2 ms (1201 pts) *Res BH 38 kHz #VEH 100 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandvidth Occ BH % Pur 9900 1 Occupied Bandvidth Occ BH % Pur 99,00 7
855.9534 kHz ® dB -20.00 dB 1.1553 MHz ® dB -20.00 dB
Transmit Freq Error  -60,503 kHz Transmit Freq Error  -55.885 kHz
» dB idth 962,633 kHz » dB idth 1.231 MHz
2480 MHz 2480 MHz
5 Agllent RL 5 Agllent RL
Ref 187 dEpV sHtten 18 dB Ref 187 dEpV sAtten 18 dB
wPeak Peak
Log —h tog
10 =i oA 10 . Wl
dB/ o1 el dB/ — il AN
Vs Vi N ) | ;\‘.,'.I N,
- R - VI S
LaAv LaAv
ML 52| ML 52|
Center 2.450 409 @ GHz Span 3 MHz Center 2.450 409 @ GHz Span 3 MHz
*Res BH 30 kHz #VEH 100 kHz Sweep 3.2 ms (1201 pts) *Res BH 38 kHz #VEH 100 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9900 7 Occupied Bandwidth Occ BH % Pur 9900 7
857.8760 kHz @ 2005 11540 MHz @ 2005
Transmit Freq Error  -63.043 kHz Transmit Freq Error  -56,920 kHz
% dB Bandwidth 996.320 kHz % dB Bandwidth 1.282 MHz
UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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20 dB Bandwidth and 99 % Occupied Bandwidth
DHS, Hopping On 3DHS, Hopping On
= Agilent RL % Agilent RL
Ref 187 dBpV sfitten 10 dB Ref 187 dBpY sftten 16 dB
wPeak T wPeak
Log o + T ] L PSS FURPRPRTS SPVPRTPRYY IV FPYTY FETYI T FERSTPTPS RSV P
10 4 | 1%9 — o.
dB/ ' | dB/ |
-] N ¥ A
| l |I |
m...mvl‘ “m"w«* r‘ | I\w.r-v-/w
LgAv LgRv
ML 52 Ml 52|
Center 2,441 99 GHz Span 188 MHz Center 2,441 89 GHz Span 109 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts) sRes BH 1 MHz oVBH 3 MHz Sweep 1,04 ms (1201 pts)
Occupied Bandvidth Occ BH ¥ Pur  99.00 % Occupied Bandvidth Occ BH 7 Pur  99.00 7
78.3521 MHz " M4 78.4246 Hz i A
Transmit Freq Error 52,435 kHz Transmit Freq Error  -3.5081 kHz
% dB Bandwidth #0.600 MHz % dB Bandwidth £0.983 MHz
UL Japan, Inc.
Shonan EMC Lab.

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

Facsimile

1 +81 463 50 6401
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Carrier Frequency Separation
2402 MHz 2402 MHz
% Agilent RL - Agilent RL
& Mikrl 1.006 @ MHz & Merl 1008 @ MHz
Ref 187 dBpV sHtten 10 dB 1.26 dB Ref 187 dBpV #Atten 10 dB 1.19 dB
sPeak #Peak
Log Log
5 5
dB/ dB/
P R N
- \..fo T '-.I [~ ~/ "-." . 1x \ _|“ ; S s
;_.. ) ;\"-. / \‘,_‘r. , el (WaY I]L,\ L r."\-,ﬂ’_"lf \7 ,IL
\ 7 N P | Y, ki 0 I W
/ N AN
Lgfv y 7 ; Lafv - !
s1 82 / \ s1 52 /
V3 FC V3 FC|/
Al / AR/
£ [ £
250k | / 50K
wp |/ Snp
Center 2.402 758 @ GHz Span 3 MHz Center 2.402 750 @ GHz Span 3 MHz
*Res EH 108 kHz SVEH 308 kHz Sweep 184 ms (1201 prs) *Res BH 180 kHz *VBH 308 kHz Sweep 1.04 ms (1281 prs)
2441 MHz 2441 MHz
o Agilent RL - Agilent RL
a Merl 1.006 @ MHz & Mkrl 1.000 @ MHz
Ref 167 dBpY #Atten 10 dB 0,62 dB Ref 167 dBpV #Atten 10 dB -0.02 dB
#Peak sPeak
Log Log
5 5
dB/ /‘,; ; dB/
iy SN Y i WAl o VA iR 1
."I II'\ [ III‘. }r' II\ r'n\ Foog r‘k A r-% AP JK
! \ o W\ NS T
/ \ / \ / | "A,N] “L_‘ = VWAL - (LA ' -~
/ N\ I N\ ’ S\ ! ]
Lofiv |/ Sf—F~ N N\ Lgfy
1 A Sl
51 52 b 51 52
V3 FCJ V3 FC
A AR
£(f): £0f):
250k 250k
Swp Snp
Center 2,441 000 @ GHz Span 3 MHz | Center 2.441 000 @ GHz Span 3 MHz
sRes BH 108 kHz *YBH 308 kHz Sweep 1.04 ms (1201 pts) *Res BH 100 kHz *UBH 300 kHz Sweep 1.04 ms (1261 prs)
2480 MHz 2480 MHz
% Agilent RL ¥ Agilent RL
a Mkrl 1.008 @ MHz & Mkrl 1.008 @ MHz
Ref 187 dBpY #Atten 10 dB 0.60 dB Ref 187 dBpV #Htten 18 dE -8.85 dB
sPeak sPeak
Log Log
5 5
dB/ dB/
[re =T g i —-"\_,rq E 1
"I_ r."' \ |"I | _fox};\\\ _r'r}},_."’ \""n“/o\\, ’\ _;“..W.%
X e BV N i MRSV Sl il SN
Lofy NS — ! hN Lofv | |
. \
st 52 Vv A N s1 82
U3 FC| ‘\ Y3 FC \
AR \ AR |
£(f) % £0fx |
258k N 250k
Swp ! Swp [ t
1 \
Y T
\ |
Center 2.479 250 @ GHz Span 3 MHz | Center 2.479 250 @ GHz Span 3 MHz
sRes BH 168 kHz *UBH 306 kHz Sweep 1.84 ms (1201 prs) *Res BH 100 kHz sUBH 300 kHz Sweep 1.84 ms (1201 prs)
UL Japan, Inc.
Shonan EMC Lab.

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

Telephone : +81 463
Facsimile :+81 463

50 6400
50 6401
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Number of Hopping Frequency

Report No. 12903002S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date June 13, 2019
Temperature / Humidity 25 deg. C/47 % RH
Engineer Toshinori Yamada
Mode Tx, Hopping On
Mode Number of channel Limit
[channels] [channels]
DH5 79 >=15
3DH5 79 >=15

Test was not performed at AFH mode whose number of hopping channel is 20 channels because this Bluetooth radio
is in compliance of Bluetooth Specification.

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Number of Hopping Frequency

DHS 3DHS
Hopping On (1/3) Hopping On (1/3)

= Agilent RL # Agilent RL
Ref 187 dBpY #Atten 10 dB Ref 187 dBpV #Atten 10 dB
;;ak ;;ak
dB/ dB/

nagnnnn f‘.".”frr..l AN e ,

m : W} _ﬂﬂg M ﬂ}| }’l 1|_f M \/ | il I 1*| | '_/ it ALY T R Y s Mt M Y
Lafiv 1 |;“ ! Il llll ‘J I | “ J | ||‘ \ l/ |I IJ. d } { hl \II WU ]h Lafiv [
3132”“illlll AR RIRRIARAR IR s1 52 ||
U3 FC [ 3 ;2 I
s:(f)‘?Fi } £06):
o [ o,

|
Start 2.400 000 GHz Stop 2,430 000 GHz | Start 2.400 900 GHz Stop 2,430 000 GHz
*Res BH 108 kHz *\BH 300 kHz Sweep 2.88 ms (1201 prs) *Res BH 108 kHz *BH 300 kHz Sweep 2.88 ms (1201 prs)

Hopping On (2/3)
R

Hopping On (2/3)
R

= Agient L = Agient L

Ref 107 doul *Atten 10 dB Ref 107 ol *Atten 10 dB

Lm:a En;a

5 5

dB/ dB/
Inl;'lllnl llf]lﬁf’"'.ﬂl'ﬂlf‘lf‘lﬂ r,n[rﬂli“llllli{l'rllr‘llql R P e .'Ilin]“aﬁ_t AR
000 0000 0 P s L A

ST T T T |

Slsz\“'U'l'i'!ili'[;1',|fﬂlf]fil"‘l"l'ﬂlﬂlll o o

V3 FC V3 F(|

AR AR

£ £(f):

FTun FTun

£ Swp

Start 2,438 000 GHz
sRes BH 108 kHz

Stop 2,460 000 GHz | Start 2.430 000 GHz

*UBH 306 kHz Sweep 2.88 ms (1201 pts) | sRes BH 100 kHz

*VEH 308 kHz

Stop 2,460 009 GHz
Sweep 2.88 ms (1201 prs)

Hopping On (3/3)
R

Hopping On (3/3)
R

5 Agilent L 5 Agilent L
Ref 187 dBpY sfitten 10 dB Ref 167 dBpV sfitten 10 dB
Peak wPeak
Log Log
S S
dB/ dB/
Pr‘,rnqiirlihu'mllﬁifiqir!]\ﬂir‘irlir‘ r.r'ih.\e IIlrxm l‘!r‘l‘l‘!“-‘u“r‘
| { f
UL A AR
v [ AR U Ay o |
UIRRILRR H"_J'f-"JH'JH |
Sl 2 S1os2 |
Y3 FC | V3 FC
AR I AR
£ | £(f):
FTun | FTun
Swp ] Swp
Start 2,468 090 GHz l Stop 2,490 000 GHz | Start 2.460 908 GHz Stop 2.490 008 GHz
sRes BH 100 kHz *UBH 306 kHz Sweep 2.88 ms (1201 prs) | sRes BH 188 kHz *UBH 386 kHz Sweep 2.88 ms (1201 prs)

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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Dwell time
Report No. 12903002S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date June 13, 2019
Temperature / Humidity 25 deg. C/47 % RH
Engineer Toshinori Yamada
Mode Tx, Hopping On
Mode Number of transmission Length of Result Limit
ina 31.6 (79 Hopping x 0.4) second period transmission
[ms] [ms] [ms]
DHI 51.0 times / 5s x 31.6s = 323 times 0.420 135 400
DH3 26.0 times / 5s X 31.6s = 165 times 1.678 277 400
DHS5 17.0 times / 5s X 31.6s = 108 times 2.930 316 400
3DHI1 51.0 times / 5s X 31.6s = 323 times 0.435 140 400
3DH3 26.0 times / 5s x 31.6s = 165 times 1.690 279 400
3DH5 17.0 times / 5s X 31.6s = 108 times 2.938 317 400
Sample Calculation
Result = Number of transmission x Length of transmission
*Average data of 5 tests.(except Inquiry)
Mode Sampling [times] Average
1 2 3 4 5 [times]
DH1 51 51 51 51 51 51
DH3 26 26 26 26 26 26
DH5 17 17 17 17 17 17
3DHI 51 51 51 51 51 51
3DH3 26 26 26 26 26 26
3DH5 17 17 17 17 17 17

Sample Calculation
Average = Summation (Sampling 1 to 5) /5

This device complies with the Bluetooth protocol for FHSS operation, employing a pseudo random channel selection
and hopping rate to ensure that the occupancy time in N x 0.4 s, where N is the number of channels being used in the
hopping sequence (20 <N < 79), is always less than 0.4 s regardless of packet size. This is confirmed in the test report
for N =179.

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Dwell time
(Representative chart)
3 Agilent RL RL
a Mkrl 4135 ps
Ref @ dBm #Atten 10 dB Ref @ dBm #Atten 10 dB -3.79 dB
#Peak #Peak
Log Log il
18 18 1
4B/ dB/
I
LgAv LgAv
s1 50 188 i
W3 Vg Center 2.441 008 GHz Span 0 Hz
AA es B 1 MHz #VBH 3 MHz Sweep 1 ms (8001 pts)
£(F): Markar  Trace Type ¥ Axis Anplitude
£55ak 1R @ Tine 178.2 ps -82.27 dBn
1a @ Tine 419.5 s -3.79 dB
Center 2.441 008 GHz Span § Hz
Res BW 186 kHz #BH 306 kHz Sweep 5 5 (3681 pts)
(Representative chart)
3 Agilent RL 3 Agilent RL
a Mkrl 1678 ms
Ref @ dBm #Atten 10 dB Ref @ dBm #Atten 10 dB -0.89 dB
#Peak #Peak
Log Log I T
18 18 I I
4B/ dB/
LgAv LgAv
51 82 51 82
W3 Vg Center 2.441 008 GHz Span 0 Hz
AA es B 1 MHz #VBH 3 MHz Sweep 3 ms (8001 pts)
£(F): Markar  Trace Type ¥ Axis Anplitude
£550k | | | ‘ | || [l 1R @ Tine 377,56 s -83.39 dBn
1a @) Tine 1.676 ms -B.89 dB
Center 2.441 660 GHz - Span @ Hz
Res BW 186 kHz #BH 306 kHz Sweep 5 5 (3681 pts)
(Representative chart)
3 Agilent RL 3 Agilent RL
aMkrl 293 ms
Ref @ dBm #Atten 10 dB Ref @ dBm #Atten 10 dB -1.23 dB
#Peak #Peak
Log Log
18 18
4B/ dB/
LgAv LgAv W
s1 50 stoso ! |
W3 Vg Center 2.441 008 GHz Span 0 Hz
AA es B 1 MHz #VBH 3 MHz Sweep 5 ms (8001 pts)
£(F): Markar  Trace Type ¥ Axis Anplitude
£550k | | | ‘ | || [l 1R @ Tine 3775 s -93.82 dbn
1a @) Tine 2.83 ms -1.23 dB
Center 2.441 660 GHz - Span @ Hz
Res BW 186 kHz #BH 306 kHz Sweep 5 5 (8601 pts)

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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Sweep 5 5 (8081 pts)
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Dwell time
(Representative chart)
Agilent RL Agilent RL
a Mkrl 4345 ps
Ref @ dBm #Atten 10 dB Ref @ dBm #Atten 10 dB -4.44 dB
#Peak #Peak | ‘
Log Log
1@ 1@
4B/ 4B/
I I‘I R |
Il
LgAv LgAv
51 52 51 52
W3 W3 Center 2.441 680 GHz
AR o5 BW 1 MHz #VBH 3 MHz Sweep 1 ms (8081 prs)
£{f) Markar  Trace Type K Axis Anplitude
£55ak 1R @ Tine 178.4 ps -B5.88 dBm
ia &l Tine 434.5 ps -4.44 dB
Center 2.441 680 GHz Span 6 Hz
Res BH 188 kHz #YBH 300 kHz Sweep 5 5 (8001 prs)
(Representative chart)
#% Agilent RL Agilent RL
atkrl  1.69 ms
Ref @ dBm #Atten 10 dB Ref @ dBm #Atten 10 dB -0.54 dB
#Peak #Peak ‘ | | ‘ |
Log Log
1@ 1@
4B/ 4B/
LgAv LgAv
51 52 51 52
W3 VS8 Center 2.441 680 GHz Span 6 Hz
AR o5 BW 1 MHz #VBH 3 MHz Sweep 3 ms (8001 prs)
£{f) Markar  Trace Type K Axis Anplitude
Recamini e g i gl L | " & Tine e e
Center 2.441 680 GHz Span 6 Hz
Res BH 188 kHz #YBH 308 kHz Sweep 5 5 (8091 prs)
(Representative chart)
3 Agilent RL RL
a Mkrl 2,938 ms
Ref @ dBm #Atten 10 dB Ref @ dBm #Atten 10 dB -2.35 dB
#Peak #Peak ‘ | | ‘ |
Log Log
1@ 1@
dB/ dB/
R S RII R Mo
5152 51§ il
W3 Vg Center 2.441 008 GHz Span § Hz
AR es BW 1 MHz #VBH 3 MHz Sweep 5 ms (BOBL prs)
£(f): Marker  Trace Type ¥ Axis Anplitude
e N T TN 1 I e T e e T i NN I ro2 T T b e
Center 2.441 008 GHz Span § Hz

UL Japan, Inc.
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Maximum Peak Output Power

Report No. 12903002S-A-R1

Test place Shonan EMC Lab. No.5 Shielded Room

Date June 13,2019

Temperature / Humidity 25 deg. C/47 % RH

Engineer Toshinori Yamada

Mode Tx, Hopping Off

Conducted Power e.i.r.p. for RSS-247
Mode 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]

DHS5 2402.0 -12.36 1.37 9.69 -1.30 0.74 20.96 125 22.26 -0.63 -1.93 0.64 36.02 4000 37.95
DHS 2441.0 -10.23 1.38 9.69 0.84 1.21 20.96 125 20.12 -0.63 0.21 1.05 36.02 4000 35.81
DHS5 2480.0 -10.73 1.39 9.70 0.36 1.09 20.96 125 20.60 -0.63 -0.27 0.94 36.02 4000 36.29
2DH5 2402.0 -13.41 1.37 9.69 -2.35 0.58 20.96 125 23.31 -0.63 -2.98 0.50 36.02 4000 39.00
2DH5 2441.0 -11.47 1.38 9.69 -0.40 0.91 20.96 125 21.36 -0.63 -1.03 0.79 36.02 4000 37.05
2DH5 2480.0 -12.05 1.39 9.70 -0.96 0.80 20.96 125 21.92 -0.63 -1.59 0.69 36.02 4000 37.61
3DH5 2402.0 -12.97 1.37 9.69 -1.91 0.64 20.96 125 22.87 -0.63 -2.54 0.56 36.02 4000 38.56
3DH5 2441.0 -11.15 1.38 9.69 -0.08 0.98 20.96 125 21.04 -0.63 -0.71 0.85 36.02 4000 36.73
3DH5 2480.0 -11.45 1.39 9.70 -0.36 0.92 20.96 125 21.32 -0.63 -0.99 0.80 36.02 4000 37.01

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

Test was not performed at AFH mode, because the decrease of number of channel (min: 20 ch) at AFH mode does not influence on the output power
and bandwidth of the EUT.

As this device had AFH mode and frequency separation could not meet the requirement of over 20 dB BW without 2/3 relaxation, 125 mW power
limit was applied to it.

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
1 +81 463 50 6401
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Average Qutput Power
(Reference data for RF Exposure)
Report No. 12903002S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date June 13, 2019
Temperature / Humidity 25 deg. C/47 % RH
Engineer Toshinori Yamada
Mode Tx, Hopping Off
Mode Freq. Reading Cable Atten. Result Duty Result
Loss Loss (Time average) factor (Burst power average)
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dB] [dBm] [mW]
DH5 2402.00 -14.53 1.37 9.69 -3.47 0.45 1.08 -2.39 0.58
DHS5 2441.00 -12.09 1.38 9.69 -1.02 0.79 1.08 0.06 1.01
DHS5 2480.00 -12.63 1.39 9.70 -1.54 0.70 1.08 -0.46 0.90
2DH5 2402.00 -17.82 1.37 9.69 -6.76 0.21 1.06 -5.70 0.27
2DH5 2441.00 -15.79 1.38 9.69 -4.72 0.34 1.06 -3.66 0.43
2DH5 2480.00 -16.40 1.39 9.70 -5.31 0.29 1.06 -4.25 0.38
3DHS5 2402.00 -17.81 1.37 9.69 -6.75 0.21 1.06 -5.69 0.27
3DH5 2441.00 -15.77 1.38 9.69 -4.70 0.34 1.06 -3.64 0.43
3DHS5 2480.00 -16.38 1.39 9.70 -5.29 0.30 1.06 -4.23 0.38

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

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

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

UL Japan, Inc.

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

Shonan EMC Lab. No.5 Shielded Room

Report No. 12903002S-A-R1
Test place
Date June 13, 2019
Temperature / Humidity 25 deg. C/47 % RH
Engineer Toshinori Yamada
Mode Tx, Hopping Off
DHS

Tx on / (Tx on + Tx off) = 0.780

Tx on / (Tx on + Tx off) * 100 = 78.0 %

Duty factor = 10 * log (3.749 / 2.926) = 1.08 dB

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

Telephone : +81 463 50 6400
Facsimile

1 +81 463 50 6401

¢ Agilent T
a Mkrl  2.926 ms
Ref @ dBm Atten 10 dB 2.37 dB
#Peak
Log B T T A e o]
16
dB/
[
51 52 ' v
Center 2.441 890 GHz Span 6 Hz
es BH 1 MHz #JBH 3 MHz Sweep 5 ms (8601 pts)
Marker  Trace Type X Axis fnplitude
1r” @ Tine 486.2 ps -86.38 dBu
1a @) Tine 2.926 ne 2.37 4B
2R (€] Tine 486.2 ps -86.38 dBm
2a 3 Time 3.749 ns 2.93 dB
Tx on / (Tx on + Tx off) = 0.784 Tx on / (Tx on + Tx off) = 0.784
Tx on / (Tx on + Tx off) * 100 = 78.4 % Tx on / (Tx on + Tx off) * 100 = 78.4 %
Duty factor = 10 * log (3.749 / 2.94) = 1.06 dB Duty factor =10 * log (3.749 / 2.939) = 1.06 dB
= Agilent T ¥ Agilent R T
a Mkr2 3749 ms a Mkr2 3749 ms
Ref @ dBm Atten 18 dB 2.60 dB Ref @ dBm Atten 10 dB -2.12 dB
#Peak | #Peak
Log Lo
10 |t e oo | 1o A WMJ
dB/ dB/
|
5182 L st $2 ‘ !
Center 2.441 000 GHz Span 8 Hz Center 2.441 000 GHz Span @ Hz
es BH 1 MHz #UBKW 3 MHz Srieep 5 ms (8001 pts) es BW 1 MHz #VBH 3 MHz Srigep 5 ms (8001 pts)
Marker  Trace Type X Axis fAnplitude Marker Type X Axis Amplitude
1R ) Tine 485.1 ps -84.38 dBa iR Tine 485.1 ys -83.98 dBn
1a &3 Tine 2.84 ns 1.59 dB 1s Tine 2,939 ms -1.98 dB
2 3 Tine 485.1 ps -84.38 dB 2R Tine 485.1 ps -83.98 dBu
2s @ Tine 3.749 us 260 dB ES Tine 3.749 ns -212 d
UL Japan, Inc.
Shonan EMC Lab.
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Radiated Spurious Emission

Report No. 12903002S-A-R1

Test place Shonan EMC Lab.

Semi Anechoic Chamber No.2 No.3 No.2

Date June 23, 2019 June 22,2019 June 23, 2019

Temperature / Humidity 24 deg. C/ 61 % RH 23 deg. C/51 % RH 24 deg. C/ 61 % RH

Engineer Kenichi Adachi Takahiro Suzuki Kenichi Adachi

(30 MHz -1 GHz) (1 GHz -13 GHz) (above 13 GHz)
Mode Tx, Hopping Off, DHS 2402 MHz

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

Polarity Frequency Detector | Reading Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 37.518|QP 30.76 15.81 7.02 31.93 0.00 21.66 40.00 18.3 249 91
Hori. 68.672|QP 43.04 6.67 7.27 3191 0.00 25.07 40.00 14.9 265 205
Hori. 73.591|QP 44.54 6.28 7.68 31.90 0.00 26.60 40.00 13.4 214 223
Hori. 118.658|QP 51.06 12.94 8.05 31.87 0.00 40.18 43.50 33 148 37
Hori. 137.564|QP 48.98 14.28 8.45 31.85 0.00 39.86 43.50 3.6 212 26
Hori. 495.012|QP 38.44 17.64 8.05 31.62 0.00 32.51 46.00 13.5 100 19
Hori. 960.024|QP 33.81 22.07 10.11 30.45 0.00 35.54 53.90 18.4 100 24
Hori. 2390.000(PK 45.79 27.44 14.11 39.59 2.15 49.90 73.90 24.0 157 222]*1)
Hori. 4804.000(PK 47.86 31.48 6.45 39.75 2.15 48.19 73.90 25.7 150 0
Hori. 7206.000|PK 46.55 36.14 8.19 39.53 2.15 53.50 73.90 20.4 150 0
Hori. 9608.000{PK 46.21 38.64 9.39 39.67 2.15 56.72 73.90 17.2 150 0
Hori. 2390.000|AV 32.12 27.44 14.11 39.59 2.15 36.23 53.90 17.7 157 222{VBW: 360 Hz, *1)
Hori. 4804.000(AV 32.76 31.48 6.45 39.75 2.15 33.09 53.90 20.8 150 0| VBW: 360 Hz
Hori. 7206.000|AV 32.54 36.14 8.19 39.53 2.15 39.49 53.90 14.4 150 0| VBW: 360 Hz
Hori. 9608.000|AV 33.03 38.64 9.39 39.67 2.15 43.54 53.90 10.4 150 0| VBW: 360 Hz
Vert. 37.883|QP 30.06 15.65 7.03 31.93 0.00 20.81 40.00 19.2 100 334
Vert. 68.672|1QP 46.59 6.67 7.27 31.91 0.00 28.62 40.00 11.4 100 119
Vert. 118.658|QP 44.21 12.94 8.05 31.87 0.00 33.33 43.50 10.2 100 181
Vert. 137.564|QP 48.18 14.28 8.45 31.85 0.00 39.06 43.50 4.4 100 208
Vert. 495.012|QP 33.86 17.64 8.05 31.62 0.00 27.93 46.00 18.1 174 34
Vert. 960.024|QP 31.74 22.07 10.11 30.45 0.00 33.47 53.90 204 173 29
Vert. 2390.000(PK 45.97 27.44 14.11 39.59 2.15 50.08 73.90 23.8 157 71*1)
Vert. 4804.000(PK 47.67 31.48 6.45 39.75 2.15 48.00 73.90 259 150 0
Vert. 7206.000{PK 44.97 36.14 8.19 39.53 2.15 51.92 73.90 22.0 150 0
Vert. 9608.000{PK 4591 38.64 9.39 39.67 2.15 56.42 73.90 17.5 150 0
Vert. 2390.000|AV 32.11 27.44 14.11 39.59 2.15 36.22 53.90 17.7 157 7|VBW: 360 Hz, *1)
Vert. 4804.000(AV 33.15 31.48 6.45 39.75 2.15 33.48 53.90 20.4 150 0| VBW: 360 Hz
Vert. 7206.000|AV 32.54 36.14 8.19 39.53 2.15 39.49 53.90 14.4 150 0| VBW: 360 Hz
Vert. 9608.000|AV 33.34 38.64 9.39 39.67 2.15 43.85 53.90 10.1 150 0| VBW: 360 Hz
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20 log((4 - 0.16) m/3.0 m)= 2.15dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
* These results have sufficient margin without taking account Dwell time factor.
*1) 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 Height Angle
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2402.000|PK 77.92 27.27 14.12 39.59 2.15 81.87 - -|Carrier 157 222
Hori. 2400.000|PK 35.51 27.25 14.12 39.59 2.15 39.44 61.87 224 157 222
Vert. 2402.000|PK 86.87 2727 14.12 39.59 2.15 90.82 - -|Carrier 157 7
Vert. 2400.000(PK 36.47 27.25 14.12 39.59 2.15 40.40 70.82 30.4 157 7

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

Distance factor : 1 GHz - 13 GHz : 20 log((4 - 0.16) m /3.0 m)= 2.15dB

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

*These results have sufficient margin without taking account Duty cycle correction factor.

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401

Facsimile
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12903002S-A-R1
Shonan EMC Lab.
No.3

June 22, 2019

23 deg. C/51 % RH
Takahiro Suzuki

Tx, Hopping Off, DH5 2402 MHz

Horizontal

Restricted-band band- edge Plot

Authorized-band band- edge Plot

- Agilent 95:02:22 May 12, 2019

- Agilent 83:01:09 May 12, 2019
Hkrl 2.482 125 GHz

Ref 96.74 dBpV Atten 16 d Ref 96.74 dBpV Atten 18 d 77.96 dBpV
*EmiPk *Peak
Log * Log
16 10
1
dB/ dB/ | | ®
M
ol {
57.9 - - [
dBpY I
wLghy ! Lgfv | | -l
PP Y T, . ) — i Sisdrlerd "y fl| :
vl $2) | 51 52 o Visd|
V3 FC Y3 FOITAL A A s WAttty ot T [ PERETEY NNY PP RS TR I e
£(f): £(f)x
FTun FTun
Swp Swp
Start 2.318 88 GHz Stop 2.390 99 GHz | Start 2.399 @98 GHz Stop 2.415 908 GHz
*Res BH (CISPR) 1 MHz sUBH 3 MHz Sweep 1.04 ms (1201 prs) sRes BH 100 kHz *YBH 300 kHz Sweep 2.4 ms (12681 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Vertical

Restricted-band band- edge Plot

Authorized-band band- edge Plot

% Agilent 88:10:47 May 12, 2819

# Agilent 83:09:36 May 12, 2019
Hkrl 2482 125 GHz

Ref 96.74 dBpV Atten 18 dB Ref 96,74 dBpY FAtten 18 di 77.18 dBpV
sEmiPk *Peak
Log * Log
18 18
dB/ dB/ %
|

Dl [

57.2 [ 1

dBpy |
*LgAv Lafy | 1 -

- n A B . Lo

v 52 | 5152 LI YN,
V3 FC) S WSS S——p— — P — TR L LT T ey X T A Ty ! Mived ettt T, fL R e 0
£(f): £(f)x
FTun FTun
Swp Swp
Start 2.318 88 GHz Stop 2.399 89 GHz Start 2,399 909 GHz Stop 2.415 908 GHz
sRes BH (CISPR) 1 MHz sUBEH 3 MHz Sweep 1.04 ms (1201 prs) *Res BH 100 kHz sUEH 368 kHz Sweep 2.4 ms (12081 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

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

spurious emissions.

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

UL Japan, Inc.
Shonan EMC Lab.

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

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

Semi Anechoic Chamber

Date

Temperature / Humidity

Engineer

Mode

Radiated Spurious Emission

12903002S-A-R1
Shonan EMC Lab.

No.2

June 23,2019

24 deg. C/61 % RH

Kenichi Adachi

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

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

No.3

June 22,2019

23 deg.C/51 % RH
Takahiro Suzuki

(1 GHz -13 GHz)

No.2

June 23,2019

24 deg. C/61 % RH
Kenichi Adachi
(above 13 GHz)

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

Hori. 37.531|QP 30.56 15.80 7.02 31.93 0.00 2145 40.00 18.6 251 92

Hori. 68.668|QP 43.11 6.67 7.27 31.91 0.00 25.14 40.00 14.9 270 210

Hori. 73.589|QP 44.62 6.28 7.68 31.90 0.00 26.68 40.00 133 213 221

Hori. 118.657|QP 51.12 12.94 8.05 31.87 0.00 40.24 43.50 33 147 39

Hori. 137.565|QP 49.04 14.28 8.45 31.85 0.00 39.92 43.50 3.6 209 27

Hori. 495.012(QP 38.36 17.64 8.05 31.62 0.00 3243 46.00 13.6 100 18

Hori. 960.023|QP 33.75 22.07 10.11 30.45 0.00 35.48 53.90 18.4 100 25

Hori. 4882.000(PK 47.68 31.64 6.48 39.74 2.15 48.21 73.90 25.7 150 0

Hori. 7323.000|PK 46.81 36.24 8.23 39.60 2.15 53.83 73.90 20.1 150 0

Hori. 9764.000|PK 46.09 39.10 9.35 39.48 2.15 57.21 73.90 16.7 150 0

Hori. 4882.000(AV 32.98 31.64 6.48 39.74 2.15 33.51 53.90 20.4 150 0[VBW: 360 Hz
Hori. 7323.000|AV 32.44 36.24 8.23 39.60 2.15 39.46 53.90 144 150 0[VBW: 360 Hz
Hori. 9764.000|AV 32.86 39.10 9.35 39.48 2.15 43.98 53.90 9.9 150 0[VBW: 360 Hz
Vert. 37.898|QP 29.97 15.64 7.03 31.93 0.00 20.71 40.00 19.3 100 331

Vert. 68.668|QP 46.76 6.67 7.27 31.91 0.00 28.79 40.00 11.2 100 121

Vert. 118.657|QP 44.73 12.94 8.05 31.87 0.00 33.85 43.50 9.7 100 183

Vert. 137.565|QP 48.22 14.28 8.45 31.85 0.00 39.10 43.50 4.4 100 201

Vert. 495.012(QP 3345 17.64 8.05 31.62 0.00 27.52 46.00 18.5 172 36

Vert. 960.023|QP 31.58 22.07 10.11 30.45 0.00 33.31 53.90 20.6 173 28

Vert. 4882.000(PK 47.57 31.64 6.48 39.74 2.15 48.10 73.90 25.8 150 0

Vert. 7323.000|PK 4491 36.24 8.23 39.60 2.15 51.93 73.90 22.0 150 0

Vert. 9764.000|PK 45.76 39.10 9.35 39.48 2.15 56.88 73.90 17.0 150 0

Vert. 4882.000(AV 33.25 31.64 6.48 39.74 2.15 33.78 53.90 20.1 150 0[VBW: 360 Hz
Vert. 7323.000|AV 32.74 36.24 8.23 39.60 2.15 39.76 53.90 14.1 150 0[VBW: 360 Hz
Vert. 9764.000|AV 33.19 39.10 9.35 39.48 2.15 4431 53.90 9.6 150 0[VBW: 360 Hz

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

Distance factor : 1 GHz - 13 GHz : 20 log((4-0.16) m/3.0 m)= 2.15 dB

13 GHz - 40 GHz : 20log (1.0 m/3.0 m) = -9.54 dB
* These results have sufficient margin without taking account Dwell time factor.

*These results have sufficient margin without taking account Duty cycle correction factor.

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401

Facsimile
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Radiated Spurious Emission

Report No. 12903002S-A-R1

Test place Shonan EMC Lab.

Semi Anechoic Chamber No.2 No.3 No.2

Date June 23, 2019 June 22, 2019 June 23, 2019

Temperature / Humidity 24 deg.C/61 % RH  23deg.C/51%RH 24 deg. C/61 %RH

Engineer Kenichi Adachi Takahiro Suzuki Kenichi Adachi

(30 MHz -1 GHz) (1 GHz -13 GHz) (above 13 GHz)
Mode Tx, Hopping Off, DHS 2480 MHz

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

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. 37.523]1QP 30.66 15.81 7.02 31.93 0.00 21.56 40.00 18.4 252 90

Hori. 68.669|1QP 43.04 6.67 7.27 31.91 0.00 25.07 40.00 14.9 268 203

Hori. 73.5771QP 44.65 6.28 7.68 31.90 0.00 26.71 40.00 13.3 212 229

Hori. 118.659|1QP 51.26 12.94 8.05 31.87 0.00 40.38 43.50 3.1 149 35

Hori. 120.359|QP 51.04 13.12 8.07 31.86 0.00 40.37 43.50 3.1 147 34

Hori. 137.562|QP 48.85 14.28 8.45 31.85 0.00 39.73 43.50 3.8 211 31

Hori. 495.011{QP 38.35 17.64 8.05 31.62 0.00 32.42 46.00 13.6 100 21

Hori. 960.023|QP 33.74 22.07 10.11 30.45 0.00 35.47 53.90 18.4 100 25

Hori. 2483.500|PK 44.42 28.15 14.19 39.62 2.15 49.29 73.90 24.6 197 401*1)

Hori. 4960.000| PK 45.56 31.97 6.51 39.72 2.15 46.47 73.90 27.4 232 87

Hori. 7440.000| PK 47.14 36.43 8.25 39.68 2.15 54.29 73.90 19.6 150 0

Hori. 9920.000| PK 46.03 38.86 9.31 39.28 2.15 57.07 73.90 16.8 150 0

Hori. 2483.500|]AV 32.28 28.15 14.19 39.62 2.15 37.15 53.90 16.8 197 40 VBW: 360 Hz, *1)

Hori. 4960.000|AV 38.31 31.97 6.51 39.72 2.15 39.22 53.90 14.7 232 87| VBW: 360 Hz

Hori. 7440.000|]AV 33.88 36.43 8.25 39.68 2.15 41.03 53.90 12.9 150 0]VBW: 360 Hz

Hori. 9920.000|]AV 34.22 38.86 9.31 39.28 2.15 45.26 53.90 8.6 150 0] VBW: 360 Hz

Vert. 37.885|QP 30.01 15.65 7.03 31.93 0.00 20.76 40.00 19.2 100 331

Vert. 68.669|QP 46.88 6.67 7.27 31.91 0.00 28.91 40.00 11.1 100 118

Vert. 118.659|QP 44.10 12.94 8.05 31.87 0.00 33.22 43.50 10.3 100 182

Vert. 137.562|QP 48.09 14.28 8.45 31.85 0.00 38.97 43.50 45 100 205

Vert. 495.011{QP 33.55 17.64 8.05 31.62 0.00 27.62 46.00 18.4 172 33

Vert. 960.023|QP 31.45 22.07 10.11 30.45 0.00 33.18 53.90 20.7 172 27

Vert. 2483.500|PK 48.31 28.15 14.19 39.62 2.15 53.18 73.90 20.7 104 186[*1)

Vert. 4960.000|PK 47.22 31.97 6.51 39.72 2.15 48.13 73.90 25.8 150 0

Vert. 7440.000{PK. 46.78 36.43 8.25 39.68 2.15 53.93 73.90 20.0 150 0

Vert. 9920.000{PK. 46.87 38.86 9.31 39.28 2.15 5791 73.90 16.0 150 0

Vert. 2483.500|AV 35.22 28.15 14.19 39.62 2.15 40.09 53.90 13.8 104 186| VBW: 360 Hz, *1)

Vert. 4960.000|AV 34.56 31.97 6.51 39.72 2.15 35.47 53.90 18.4 150 0] VBW: 360 Hz

Vert. 7440.000| AV 3429 36.43 8.25 39.68 2.15 41.44 53.90 125 150 0] VBW: 360 Hz

Vert. 9920.000|AV 34.07 38.86 9.31 39.28 2.15 45.11 53.90 8.8 150 0| VBW: 360 Hz

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20 log((4 - 0.16) m/3.0 m)= 2.15dB

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

* These results have sufficient margin without taking account Dwell time factor.

*1) Out of band emission (Leakage power).

*These results have sufficient margin without taking account Duty cycle correction factor.

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401

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

Report No. 12903002S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date June 22, 2019
Temperature / Humidity 23 deg. C/51 % RH
Engineer Takahiro Suzuki
Mode Tx, Hopping Off, DH5 2480 MHz
Horizontal
Restricted-band band-edge Plot
¥ Agilent 10:04:54 May 12, 2019 R T
Ref 96,74 dBpV Atten 16 dB
sEmiPk
Log *
10 i ' i 1 ' ' i t '
dB/
sLgky I
1 A
V1 52 | | | | | | !
Vi FC PR — —— | I I S
£(f)
FTun
Svp
Start 2,483 500 GHz Stop 2.500 089 GHz
*Res BH (CISPR) 1 MHz WEH 3 MHz Sweep 1.04 ms (1261 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
T

o Agilent 8%:56:34 May 12, 2619 R

Ref 96,74 dBpV Atten 18 dB
sEmiPk
Log *
10 ! | | 1 | 1 ! 1 !

dB/

sLafiv

Vi sz |
U? FC S| -

£(fx
FTun
Swp

Start 2.483 508 GHz Stop 2,509 098 GHz
sRes BH (CISPR) 1 MHz SWBH 3 MHz Sreep 1.84 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot
* The measurement was conducted for a sufficiently long enough time to detect any possible
spurious emissions.

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

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401



Test report No.
Page

Issued date
FCCID

: 12903002S-A-R1
: 32 of 48
: August 6, 2019

: AK8XAVAXS8000

Report No.
Test place
Semi Anechoic Chamber No.2

Date

Temperature / Humidity

Engineer

Mode

Radiated Spurious Emission

12903002S-A-R1
Shonan EMC Lab.

June 23,2019
24 deg. C/61 % RH

Kenichi Adachi
(30 MHz -1 GHz)
Tx, Hopping Off, 3DHS5 2402 MHz

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

No.3

June 22,2019

23 deg.C/51 % RH
Takahiro Suzuki

(1 GHz -13 GHz)

No.2

June 23,2019

24 deg. C/61 % RH
Kenichi Adachi
(above 13 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB]  |Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 37.5311QP 30.42 15.80 7.02 31.93 0.00 21.31 40.00 18.7 247 95
Hori. 68.666|QP 42.85 6.67 7.27 3191 0.00 24.88 40.00 15.1 271 202
Hori. 73.611|1QP 44.54 6.28 7.68 31.90 0.00 26.60 40.00 13.4 212 219
Hori. 118.658|QP 49.79 12.94 8.05 31.87 0.00 3891 43.50 4.6 149 38
Hori. 120.358|QP 49.54 13.12 8.07 31.86 0.00 38.87 43.50 4.6 146 36
Hori. 137.563|QP 49.24 14.28 8.45 31.85 0.00 40.12 43.50 34 213 27
Hori. 495.011{QP 38.12 17.64 8.05 31.62 0.00 32.19 46.00 13.8 100 21
Hori. 960.022|QP 33.74 22.07 10.11 3045 0.00 35.47 53.90 18.4 100 25
Hori. 2390.000|PK 44.57 27.44 14.11 39.59 2.15 48.68 73.90 25.2 122 220[*1)
Hori. 4804.000|PK 47.67 31.48 6.45 39.75 2.15 48.00 73.90 259 150 0
Hori. 7206.000| PK 46.82 36.14 8.19 39.53 2.15 53.77 73.90 20.1 150 0
Hori. 9608.000| PK 46.39 38.64 9.39 39.67 2.15 56.90 73.90 17.0 150 0
Hori. 2390.000|AV 32.12 27.44 14.11 39.59 2.15 36.23 53.90 17.7 122 220{VBW: 360 Hz, *1)
Hori. 4804.000|AV 32.85 31.48 6.45 39.75 2.15 33.18 53.90 20.7 150 0] VBW: 360 Hz
Hori. 7206.000|AV 3233 36.14 8.19 39.53 2.15 39.28 53.90 14.6 150 0| VBW: 360 Hz
Hori. 9608.000| AV 32.84 38.64 9.39 39.67 2.15 43.35 53.90 10.6 150 0| VBW: 360 Hz
Vert. 37.913|QP 29.95 15.64 7.03 31.93 0.00 20.69 40.00 19.3 100 333
Vert. 68.667|QP 46.98 6.67 7.27 3191 0.00 29.01 40.00 11.0 100 115
Vert. 118.658|QP 44.02 12.94 8.05 31.87 0.00 33.14 43.50 10.4 100 184
Vert. 137.563|QP 48.09 14.28 8.45 31.85 0.00 38.97 43.50 45 100 204
Vert. 495.011|1QP 33.66 17.64 8.05 31.62 0.00 27.73 46.00 183 173 32
Vert. 960.022|QP 31.58 22.07 10.11 3045 0.00 3331 53.90 20.6 172 31
Vert. 2390.000|PK 46.65 27.44 14.11 39.59 2.15 50.76 73.90 23.1 375 135]*1)
Vert. 4804.000|PK 47.93 31.48 6.45 39.75 2.15 48.26 73.90 25.6 150 0
Vert. 7206.000| PK 46.61 36.14 8.19 39.53 2.15 53.56 73.90 20.3 150 0
Vert. 9608.000{PK 46.08 38.64 9.39 39.67 2.15 56.59 73.90 17.3 150 0
Vert. 2390.000|AV 33.62 27.44 14.11 39.59 2.15 37.73 53.90 16.2 375 135]VBW: 360 Hz, *1)
Vert. 4804.000|AV 32.55 31.48 6.45 39.75 2.15 32.88 53.90 21.0 150 0| VBW: 360 Hz
Vert. 7206.000|AV 32.57 36.14 8.19 39.53 2.15 39.52 53.90 14.4 150 0|VBW: 360 Hz
Vert. 9608.000| AV 32.89 38.64 9.39 39.67 2.15 43.40 53.90 10.5 150 0|VBW: 360 Hz
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20 log((4 - 0.16) m /3.0 m)= 2.15dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
* These results have sufficient margin without taking account Dwell time factor.
*1) 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 Height Angle
[MHz] [dBuV] [dB/m] [dB] [dB]  |Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 2402.000|PK 75.33 27.27 14.12 39.59 2.15 79.28 - -|Carrier 122 220
Hori. 2400.000|PK 36.41 27.25 14.12 39.59 2.15 40.34 59.28 18.9 122 220
Vert. 2402.000|PK 85.51 27.27 14.12 39.59 2.15 89.46 - -|Carrier 375 135
Vert. 2400.000|PK. 36.51 27.25 14.12 39.59 2.15 40.44 69.46 29.0 375 135

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

Distance factor : 1 GHz - 13 GHz : 20 log((4 - 0.16) m /3.0 m)= 2.15dB

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

*These results have sufficient margin without taking account Duty cycle correction factor.

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401

Facsimile
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Radiated Spurious Emission

(Reference Plot for band-edge)

Report No. 12903002S-A-R1

Test place Shonan EMC Lab.

Semi Anechoic Chamber No.3

Date June 22, 2019

Temperature / Humidity 23 deg. C/51 % RH

Engineer Takahiro Suzuki

Mode Tx, Hopping Off, 3DHS5 2402 MHz
Horizontal

Restricted-band band- edge Plot

Authorized-band band- edge Plot

- Agilent 10:53:04 May 12, 2019

- Agilent 18:51:50 May 12, 2019

Hkrl 2.482 125 GHz

Ref 96,74 dBpV Atten 10 d Ref 96,74 dBpV Rrten 10 d 75.29 dEpV
sEmiPk wPeak
Log * Log
19 18
B/ &/ .
,JI'I"‘

ol L

55.3

dBl i i =
wLghy Lgfv 3

TP W bl | I R {! L e e
v 52 51 52 ol
V3 FC e e vl O ey 3 e T o o P g A Per
£if £0f)
FTun FTun
Swp Swp
Start 2.310 89 GHz Stop 2.399 89 GHz Start 2.398 988 GHz Stop 2.415 888 GHz
#Res BH (CISPR) 1 MHz sUBH 3 MHz Sweep 1.84 ms (1281 pts) #Res BH 108 kHz «YBH 308 kHz Sweep 2.4 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 18:43:43 May 12, 2819

# Agilent 18:42:27 May 12, 2019

Hkrl 2482 125 GHz

Trace Purple : Average Plot

Ref 96.74 dBpV Atten 18 dB Ref 96,74 dBpY FAtten 18 di 79.18 dBpV
sEmiPk *Peak
Log * Log
10 10 .
dB/ dB/ K]
i
[ 1
t
]
59.1 ! ! |
dBpV
*LgAv 1 1 1 LaRv
SOPPRNRTY RS NS TSI (SR ISR ST RS TR T |
V1 s2 51 $2 s
V3 FC V3 FCprma el AT ey T T T e P e s e
£(f): £(f)x
FTun FTun
Swp Swp
Start 2.318 88 GHz Stop 2.399 849 GHz Start 2.390 998 GHz Stop 2.415 899 GHz
*Res BH (CISPR) 1 MHz sVEH 3 MHz Sweep 1.04 ms (12081 pts) *Res BH 100 kHz SVEH 308 kHz Sweep 2.4 ms (1201 prs)
Trace Green : Peak Plot 20dBc Plot

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

UL Japan, Inc.

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

Telephone
Facsimile

1 +81 463 50 6400
1 +81 463 50 6401
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity

Engineer

Mode

Radiated Spurious Emission

12903002S-A-R1
Shonan EMC Lab.

No.2

June 23,2019

24 deg. C/61 % RH

Kenichi Adachi

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

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

No.3

June 22,2019

23 deg.C/51 % RH
Takahiro Suzuki

(1 GHz -13 GHz)

No.2

June 23,2019

24 deg. C/61 % RH
Kenichi Adachi
(above 13 GHz)

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

Hori. 37.578|QP 30.43 15.78 7.02 31.93 0.00 21.30 40.00 18.7 247 92

Hori. 68.667|QP 42.67 6.67 7.27 31.91 0.00 24.70 40.00 153 267 201

Hori. 73.616]QP 44.76 6.28 7.68 31.90 0.00 26.82 40.00 13.2 213 221

Hori. 118.657|QP 49.98 12.94 8.05 31.87 0.00 39.10 43.50 4.4 149 36

Hori. 120.359|QP 47.34 13.12 8.07 31.86 0.00 36.67 43.50 6.8 148 27

Hori. 137.563|QP 49.02 14.28 8.45 31.85 0.00 39.90 43.50 3.6 209 25

Hori. 495.013|QP 38.65 17.64 8.05 31.62 0.00 32.72 46.00 13.3 100 21

Hori. 960.023|QP 33.74 22.07 10.11 30.45 0.00 35.47 53.90 18.4 100 19

Hori. 4882.000|PK 47.54 31.64 6.48 39.74 2.15 48.07 73.90 25.8 100 0

Hori. 7323.000|PK 46.39 36.24 8.23 39.60 2.15 53.41 73.90 20.5 100 0

Hori. 9764.000| PK 46.25 39.10 9.35 39.48 2.15 57.37 73.90 16.5 100 0

Hori. 4882.000|AV 32.67 31.64 6.48 39.74 2.15 33.20 53.90 20.7 100 0[VBW: 360 Hz
Hori. 7323.000|AV 32.50 36.24 8.23 39.60 2.15 39.52 53.90 144 100 0[VBW: 360 Hz
Hori. 9764.000|AV 32.47 39.10 9.35 39.48 2.15 43.59 53.90 10.3 100 0[VBW: 360 Hz
Vert. 37.923|1QP 29.92 15.63 7.03 31.93 0.00 20.65 40.00 19.4 100 333

Vert. 68.666|QP 46.67 6.67 7.27 31.91 0.00 28.70 40.00 11.3 100 121

Vert. 118.657|QP 44.13 12.94 8.05 31.87 0.00 33.25 43.50 10.3 100 182

Vert. 137.563|QP 48.06 14.28 8.45 31.85 0.00 38.94 43.50 4.6 100 207

Vert. 495.013|QP 33.62 17.64 8.05 31.62 0.00 27.69 46.00 18.3 171 35

Vert. 960.023|QP 31.58 22.07 10.11 30.45 0.00 33.31 53.90 20.6 173 31

Vert. 4882.000|PK 47.28 31.64 6.48 39.74 2.15 47.81 73.90 26.1 150 0

Vert. 7323.000|PK 44.75 36.24 8.23 39.60 2.15 51.77 73.90 22.1 150 0

Vert. 9764.000| PK 45.61 39.10 9.35 39.48 2.15 56.73 73.90 17.2 150 0

Vert. 4882.000|AV 33.55 31.64 6.48 39.74 2.15 34.08 53.90 19.8 150 0[VBW: 360 Hz
Vert. 7323.000|AV 32.52 36.24 8.23 39.60 2.15 39.54 53.90 14.4 150 0[VBW: 360 Hz
Vert. 9764.000|AV 33.04 39.10 9.35 39.48 2.15 44.16 53.90 9.7 150 0[VBW: 360 Hz

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

Distance factor : | GHz - 13 GHz : 20 log((4-0.16) m/3.0m)= 2.15dB

13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
* These results have sufficient margin without taking account Dwell time factor.

*These results have sufficient margin without taking account Duty cycle correction factor.

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401

Facsimile
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity
Engineer

Mode

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

Radiated Spurious Emission

129030025-A-R1

Shonan EMC Lab.

No.2

June 23,2019
24 deg. C/61 % RH

Kenichi Adachi

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

No.3

June 22,2019

23 deg.C/51 % RH
Takahiro Suzuki

(1 GHz -13 GHz)

No.2

June 23,2019
24 deg. C/61 % RH
Kenichi Adachi
(above 13 GHz)

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

Hori. 37.545|QP 30.23 15.80 7.02 31.93 0.00 21.12 40.00 18.9 247 89

Hori. 68.669|QP 42.63 6.67 7.27 31.91 0.00 24.66 40.00 15.3 267 201

Hori. 73.597|QP 44.45 6.28 7.68 31.90 0.00 26.51 40.00 13.5 209 222

Hori. 118.657|QP 49.96 12.94 8.05 31.87 0.00 39.08 43.50 4.4 148 36

Hori. 120.357|QP 48.58 13.11 8.07 31.86 0.00 37.90 43.50 5.6 146 34

Hori. 137.560|QP 49.29 14.28 8.45 31.85 0.00 40.17 43.50 33 210 32

Hori. 495.012|QP 38.34 17.64 8.05 31.62 0.00 32.41 46.00 13.6 100 18

Hori. 960.025|QP 33.69 22.07 10.11 30.45 0.00 35.42 53.90 18.5 100 328

Hori. 2483.500|PK 44.43 28.15 14.19 39.62 2.15 49.30 73.90 24.6 110 78]*1)

Hori. 4960.000(PK 47.97 31.97 6.51 39.72 2.15 48.88 73.90 25.0 231 89

Hori. 7440.000|PK 47.18 36.43 8.25 39.68 2.15 54.33 73.90 19.6 150 0

Hori. 9920.000|PK 45.87 38.86 9.31 39.28 2.15 56.91 73.90 17.0 150 0

Hori. 2483.500|AV 32.13 28.15 14.19 39.62 2.15 37.00 53.90 16.9 110 78[VBW: 360 Hz, *1)

Hori. 4960.000(AV 35.42 31.97 6.51 39.72 2.15 36.33 53.90 17.6 231 89| VBW: 360 Hz

Hori. 7440.000|AV 33.73 36.43 8.25 39.68 2.15 40.88 53.90 13.0 150 0|VBW: 360 Hz

Hori. 9920.000|AV 34.10 38.86 9.31 39.28 2.15 45.14 53.90 8.8 150 0|VBW: 360 Hz

Vert. 37.899|QP 29.93 15.64 7.03 31.93 0.00 20.67 40.00 19.3 100 249

Vert. 68.669|QP 46.15 6.67 7.27 31.91 0.00 28.18 40.00 11.8 100 120

Vert. 118.657|QP 44.26 12.94 8.05 31.87 0.00 33.38 43.50 10.1 100 183

Vert. 137.560|QP 48.21 14.28 8.45 31.85 0.00 39.09 43.50 4.4 100 204

Vert. 495.012|QP 33.72 17.64 8.05 31.62 0.00 27.79 46.00 18.2 174 35

Vert. 960.025|QP 31.68 22.07 10.11 30.45 0.00 33.41 53.90 20.5 172 27

Vert. 2483.500(PK 46.94 28.15 14.19 39.62 2.15 51.81 73.90 22.1 107 187]*1)

Vert. 4960.000| PK 47.15 31.97 6.51 39.72 2.15 48.06 73.90 25.8 150 0

Vert. 7440.000|PK 46.66 36.43 8.25 39.68 2.15 53.81 73.90 20.1 150 0

Vert. 9920.000|PK 46.71 38.86 9.31 39.28 2.15 57.75 73.90 16.2 150 0

Vert. 2483.500(AV 33.86 28.15 14.19 39.62 2.15 38.73 53.90 15.2 107 187fVBW: 360 Hz, *1)

Vert. 4960.000| AV 34.39 31.97 6.51 39.72 2.15 35.30 53.90 18.6 150 0|VBW: 360 Hz

Vert. 7440.000|AV 34.30 36.43 8.25 39.68 2.15 41.45 53.90 12.5 150 0|VBW: 360 Hz

Vert. 9920.000|AV 34.01 38.86 9.31 39.28 2.15 45.05 53.90 8.8 150 0|VBW: 360 Hz

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

Distance factor : 1 GHz - 13 GHz : 20 log((4-0.16) m/3.0m)= 2.15dB

13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
* These results have sufficient margin without taking account Dwell time factor.
*1) Out of band emission (Leakage power).
*These results have sufficient margin without taking account Duty cycle correction factor.

UL Japan, Inc.

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

Telephone : +81 463 50 6400
1481463 50 6401

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

Report No. 12903002S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date June 22, 2019
Temperature / Humidity 23 deg. C/51 % RH
Engineer Takahiro Suzuki
Mode Tx, Hopping Off, 3DHS5 2480 MHz
Horizontal
Restricted-band band-edge Plot
o Agilent R T
Ref 96.74 dBu fitten 10 dB
sEmiP'k
Log x
0 | . | ! | | ! ! |
dB/
sLgFiv
v s2
V3 FCf—
£(f).
FTun
Swp
Start 2.483 500 GAz Stop 2,500 00D Gz
*Res BH (CISPR) 1 MHz WEH 3 MHz Sweep 184 ms (1201 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
= Agilent R T
Ref 96,74 dBpV Atten 16 dB
*EmiPk
Log *
) i i 1 - i i T i i
dB/
sLgky 1
V1 52 | | 1 | | ‘ | | |
Y3 Fcl- | NS NS N U W F— ——
£
FTun
Svip
Start 2.483 500 GHz Stop 2.500 00D Gz
sRes BH (CISPR) 1 MHz *VEH 3 MHz Sweep 1.04 ms (1201 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.

Shonan EMC Lab.

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

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

Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

(Plot data, Worst case)

12903002S-A-R1
Shonan EMC Lab.
No.2

June 23, 2019

24 deg. C/ 61 % RH

No.3
June 22,2019
23 deg. C/51 %RH

No.2
June 23, 2019
24 deg. C/ 61 % RH

Engineer Kenichi Adachi Takahiro Suzuki Kenichi Adachi
(30 MHz -1 GHz) (1 GHz -13 GHz) (above 13 GHz)
Mode Tx, Hopping Off, DH5 2480 MHz
BDR 2480 MHz
80
70
60 ; ——— QP Limit
— L)
g il = PK Limit
“S 50
- | o) e AV Limit
% 40 [l o T Hori./QP
E X 0] ;< X ©  Horl./PK
v 30
ﬂ) i/
& @) X Hori./AV
20 X Vert.,-“QP
X Vert/PK
10 X Vert/AV
0
10 100 1000 10000 100000

Frequency [MHz]

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

UL Japan, Inc.

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

Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401




Test report No. : 12903002S-A-R1
Page : 38 of 48

Issued date : August 6, 2019
FCCID : AK8XAVAXS8000

Conducted Spurious Emission

Report No. 12903002S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date June 13, 2019
Temperature / Humidity 25 deg. C/47 % RH
Engineer Toshinori Yamada
Mode Tx, Hopping Off, DH5
2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
- Agilent RL ¥ Agilent RL
Ref 57 By #hitten 10 dB Ref 97 dBpY #iitten 10 dB
#Peak #Peak
Log Log
10 10
dB/ B/
o o
72.6 726
By By
Lafv LgAw
512 51 52
U3 FC V3 FC
AA AR
£(f: £ifx
£¢50k FTun
FET WMW s AR et A A A A e il T VIR NTTRRTI N R TR

Start 9.00 kHz

#Res BH 208 Hz #VBH 628 Hz

Sweep 2.279 5 (1261 pts)_

Start 150 kHz
#Res B 10 kHz

Stop 150.00 kHzZ
#UBH 38 kHz

Stop 30.000 MHz

Sweep 285.3 ms (1281 pts)

30 MHz - 25 GHz

- Agilent RL

Ref 107 dBpY #Atten 10 dB

Mkrl 2.482 GHz
92.65 dBpY

#Peak
Log

18
dB/

0]
72.6

dBpY
Lafiu

S1 52

V3 FC

£(F):
FTun
Swp

prv R IO e

Start 38 MHz

#Res BH 108 kHz #VBH 300 kHz

* Stop 25.000 BHz
Sweep 2.387 5 (8061 pts)

UL Japan, Inc.
Shonan EMC Lab.

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

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

Report No. 12903002S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date June 13, 2019
Temperature / Humidity 25 deg. C/47 % RH
Engineer Toshinori Yamada
Mode Tx, Hopping Off, DH5
2441 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
- Agilent RL ¥ Agilent RL
Ref 87 dBpY #Atten 16 dB Ref 87 dBpY #Atten 19 dB
#Peak #Peak
Log Log
18 10
dB/ dB/
Dl ul}
75.8 75.6
dERY dEpY
LaRw LgAw
51 82 51 82
V3 FC V3 FC
AA AA
£(F): £(fx
FCsmk | FTun
FFT S -'hu,ﬁl,,,,‘ NIV VY SR gy o VRTI YRTPRTIN T s
Ll Lt b i b I il
T W.w Y
Start 9.06 kHz Stop 156.600 kHZ Start 150 kHz Stop 36.606 MHz
#Res BW 208 Hz #UYBH 620 Hz Sweep 2.279 5 (1261 pts)_ #Res BW 10 kHz #UBW 38 kHz Sweep 285.3 ms (1281 pts)

30 MHz - 25 GHz

%% Agilent

Ref 107 dBpY #Atten 10 dB

RL
Mkrl 2.448 GHz
95.64 dBpY

#Peak
Log 1

18
dB/

0]
75.6

dBpY
Lafiu

S1 52

V3 FC

£(F):
FTun
Swp

Start 38 MHz

#Res BH 108 kHz #VBH 300 kHz

Stop 25.008 GHz
Sweep 2.387 5 (8061 pts)

UL Japan, Inc.
Shonan EMC Lab.

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

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

Report No. 12903002S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date June 13, 2019
Temperature / Humidity 25 deg. C/47 % RH
Engineer Toshinori Yamada
Mode Tx, Hopping Off, DH5
2480 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
- Agilent RL ¥ Agilent RL
Ref 87 dBpY #Atten 16 dB Ref 87 dBpY #Atten 16 dB
#Peak #Peak
Log Log
18 10
dB/ dB/
u] 1]
7.1 74.1
dERY dEpY
LaRw LgAw
51 82 51 82
V3 FC V3 FC
AA AA
£(F): £(fx
FC50k | FTun
FFT WmquL. Swp Pty Ot A A o i e s i
Start 9.00 kHz Stop 156.60 kHz Start 150 kHz Stop 36.606 MHz
#Res BW 208 Hz #UYBH 620 Hz Sweep 2.279 5 (1261 pts)_ #Res BW 10 kHz #UBW 38 kHz Sweep 285.3 ms (1281 pts)

30 MHz - 25 GHz

- Agilent RL

Ref 107 dBpY #Atten 10 dB

Mkrl 2.488 GHz
94.15 dBpY

#Peak
Log

18
dB/

o]
74.1

dBpY
Lafiu

S1 52

V3 FC

£(F):
FTun
Swp

i A

Start 38 MHz

#Res BH 108 kHz #VBH 300 kHz

* Stop 25.000 BHz
Sweep 2.387 5 (8061 pts)

UL Japan, Inc.
Shonan EMC Lab.

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

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

Report No. 12903002S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date June 13, 2019
Temperature / Humidity 25 deg. C/47 % RH
Engineer Toshinori Yamada
Mode Tx, Hopping Off, 3DHS5
2402 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
- Agilent RL ¥ Agilent RL
Ref 57 By #hitten 10 dB Ref 97 dBpY #iitten 10 dB
#Peak #Peak
Log Log
10 10
dB/ B/
ol ol
67.6 67.6
By dBpy
Lafv LgAw
512 51 52
U3 FC V3 FC
AA AR
£(f: £ifx
£¢50k FTun

Start 9.00 kHz

#Res BH 208 Hz #VBH 628 Hz

Sweep 2.279 s (1201 pts)

Stop 156.600 kHZ Start 150 kHz

#Res B 10 kHz #UBH 38 kHz

Stop 30.000 MHz

Sweep 285.3 ms (1261 prs)

30 MHz - 25 GHz

- Agilent RL

Ref 107 dBpY #Atten 10 dB

Mkrl 2.482 GHz
57.62 dBpY

#Peak
Log

18
dB/

Dl
67.6

dBpY
Lafiu

S1 52

V3 FC

£(F):
FTun
Swp

WW“WMW«W

Start 38 MHz
#Res BH 108 kHz

#VBH 300 kHz

* Stop 25.000 BHz
Sweep 2.387 s (3081 pts)

UL Japan, Inc.
Shonan EMC Lab.

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

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




Test report No. : 12903002S-A-R1

Page : 42 of 48
Issued date : August 6, 2019
FCCID : AK8XAVAXS8000

Conducted Spurious Emission

Report No. 12903002S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date June 13, 2019
Temperature / Humidity 25 deg. C/47 % RH
Engineer Toshinori Yamada
Mode Tx, Hopping Off, 3DHS5
2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
- Agilent RL ¥ Agilent RL
Ref 87 dBpY #Atten 16 dB Ref 87 dBpY #Atten 16 dB
#Peak #Peak
Log Log
18 10
dB/ dB/
Dl 1]
71.9 71.9
dEpY dEpY
LaRw LgAw
51 82 51 82
V3 FC V3 FC
AA AA
£(F): £(fx
<50k FTun
FFT Seip LRI R YR TE e M st it e bt " PPN PR
am - jaaty (UTLL I TR R N T " ’
1P
Center 79.50 kHz Span 141 kHz" Center 15.075 MHz Span 29.85 MHz
#Res BW 208 Hz #UYBH 620 Hz Sweep 2.279 5 (1261 pts)_ #Res BW 10 kHz #UBW 38 kHz Sweep 285.3 ms (1281 pts)

30 MHz - 25 GHz

#Peak
Log
16
dB/

D
719
dBpY
Lafv

S1 52
V3 FC

£0f1:

FTun
Swp

Start

%% Agilent

Ref 107 dBpY

RL

#Atten 10 dB

Mkrl 2.448 GHz
91.97 dBpY

8 HHz

#Res BH 108 kHz

* Stop 25.000 BHz
#UBH 300 kHz Sweep 2.387 5 (8061 pts)

UL Japan, Inc.

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

Facsimile

1 +81 463 50 6401
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Conducted Spurious Emission

Report No. 12903002S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date June 13, 2019
Temperature / Humidity 25 deg. C/47 % RH
Engineer Toshinori Yamada
Mode Tx, Hopping Off, 3DHS5
2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
- Agilent RL ¥ Agilent RL
Ref 57 By #hitten 10 dB Ref 97 dBuY #iitten 10 dB
#Peak #Peak
Log Log
10 10
4B/ 4B/
ol o
66.5 88.6
By By
Lafv LgAw
512 51 52
U3 FC V3 FC
AA AR
£(f: £ifx
£¢50k FTun
Center 79.50 kHz Span 141 kHz Center 15.075 MHz Span 29.85 MHz

#Res BH 208 Hz #VBH 628 Hz

Sweep 2.279 5 (1261 pts)_

#Res B 10 kHz #UBH 38 kHz

Sweep 285.3 ms (1281 pts)

30 MHz - 25 GHz

- Agilent RL

Ref 107 dBpY #Atten 10 dB

Mkrl 2.488 GHz
58.82 dBpY

#Peak
Log

16 T
dB/

Dl

68.8

dBpY
Lafiu

S1 52

V3 FC

]

£(f
Flin et i
Swp

Center 12,515 GHz
#Res BH 108 kHz

#VBH 300 kHz

Sweep 2.387 5 (8061 pts)

Span 24.97 GHz

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 Band Edge compliance
Report No. 12903002S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date June 13, 2019
Temperature / Humidity 25 deg. C/47 % RH
Engineer Toshinori Yamada
Mode Tx DH5
Hopping On
Low High
% Agilent s Agilent RL
Mkr2 2.400 600 GHz Mir3 2,485 988 GHz
Ref 167 dBul sfitten 18 d 38,22 dBpV | Ref 107 dBpd #fitren 10 dB 39.20 dBpl
wPeak 1| #Peak T
Log 4 | Log
10 Al e
dB/ |
o, Y -
. | - ] 2
ol NV Nt N N AN o T N TN TS TN T
s1 82 s1 8
Start 2.393 000 Gz

*Res BH 100 kHz

sVEH 308 kHz

Stop 2.483 980 GHz
Sweep 1,84 ms (1201 prs)

Start 2.479 000 GHz
#Res BH 186 kHz

#UBH 300 kHz

Stop 2.489 060 GHz
Sweep 1.04 ms (1261 prs)

Markar Trace Type X Fnig Marker Type ¥ Rxig Amplitude

1 €3 Freg 2,402 958 GHz 1 Freq 2,479 817 BHz 94.99 dByl

2 €5} Freg 2,400 380 GHz 2 Freg 2.483 580 GHz 27.16 dByll

3 Frea 2,486 998 GHz 39.28 dByl

Hopping Off
o
Low High

3 Agilent Agilent RL
Mkr2 2.408 008 GHz Mkr2 2.483 500 GHz
Ref 107 dBpV #Atten 18 dB 40.61 dBp¥ Ref 107 dBpV #Atten 18 dB 28.35 dBp¥

#Peak R #Peak
Log Log
18 I&s 18
dB/ dB/
1

8 Y
DI DI
735 75.3
dBpY dBpY T 7
LgRv it LgRv [

$1 052
Start 2.393 008 GHz
#Res BH 168 kHz

#UBH 300 kHz

Stop 2,463 998 GHz
Sween 1.84 ms (1281 pts)

$1 052
Start 2.479 008 GHz
#Res BH 168 kHz

#UBH 300 kHz

Stop 2.489 998 GHz
Sween 1.84 ms (1281 pts)

Marker  Trace Type X Bxis Marker Type X Bxis Anplitude
1 33 Freg 2,402 117 GHz 1 Freg 2,479 792 GHz 95,32 dBpl
2 3y Freq 2,408 AAB GHz 2 Freq 2,483 586 GHz 28.35 dBpl)

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 Band Edge compliance
Report No. 12903002S-A-R1
Test place Shonan EMC Lab. No.5 Shielded Room
Date June 13, 2019
Temperature / Humidity 25 deg. C/47 % RH
Engineer Toshinori Yamada
Mode Tx 3DHS5
Hopping On
Low High
3 Agilent RL 3 Agilent RL
Mkr2 2.480 000 GHz Mkr3 2.488 083 Gz
Ref 107 dBpi #fitten 10 dB 38.40 dBpY | Ref 167 dBpi #fitten 10 dB 36.64 dBpY
#Peak ] | #Pesk
Log 1 Log 3
16 =3 | 10 i
dB/ ﬂ/ 7 dB/ \
1 1
/ |
ol . Dl
7.2 » 72.1 i ]
51 82 51 82

Start 2.393 000 GHz
#Res BH 186 kHz

#UBH 300 kHz

Sweep 1.04 ms (1261 prs)

Stop 2.463 609 GHz
#Res BH 186 kHz

Start 2.479 008 GHz

Stop 2,489 088 GHz

#JBH 306 kHz Sweep 1.04 ms (1261 prs)

Marker Trace Type  Auie Anplitude Marker Trace Type  Auie Anplitude
1 30 Freg 2,482 925 GHz 91.23 dBul 1 30 Freg 2,486 1688 GHz 92,12 dBul
2 3D Freg 2.408 888 GHz 38.48 dBul 2 3D Freg 2.483 58 GHz 31.16 dBul
2 3 Freg 2,488 983 GHz 36.84 dBpy
Hopping Off
Low High
3 Agilent RL Agilent RL
Mkrl 2.462 117 GHz Mkr2 2.483 500 GHz
Ref 107 dBpY #Atten 16 dB 9131 dBwll | Ref 167 dEpy #Atten 16 dB 28.72 dBw
#Peak #Peak .
Log 3 Log
10 i 10 2
B/ Pl @ |/ A
i ] 5
A P
1] Dl
7.3 727
B At B \JW
LgAy s e LgAy [,
51 52 51 52
Center 2.398 008 GHz Span 16 MHz Start 2.479 008 GHz Stop 2.489 008 GHz
#Res BH 1088 kHz #YBH 300 kHz Sweep 1.04 ms (1201 pts) #Res BH 1088 kHz #YBH 300 kHz Sweep 1.04 ms (1201 pts)
Marker  Trace Type ¥ iz Anplitude Marker  Trace Type ¥ iz Anplitude
1 30 Freg 2,482 117 GHz 91.31 dBpl 1 30 Freg 2,473 792 GHz 92,77 dBpy
2 3 Freg 2,488 888 GHz 39.43 dBpl 2 3 Freg 2,483 5088 GHz 28.72 dBul
UL Japan, Inc.
Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401




Test report No. : 12903002S-A-R1
Page : 46 of 48
Issued date : August 6, 2019
FCC ID : AKSXAVAX8000
APPENDIX 2: Test instruments
Test Instruments (1/2)
ILocal ID Test Item [LIMSID  [Description Manufacturer Model Serial Last (Calibration [Cal Int
Calibration [Due Date
IDate
KTS-07 AT 145111 Digital Tester [SANWA PC500 7019232 |2018/10/17 [2019/10/31 |12
SAT10-09 |AT 145132 Attenuator Weinschel Corp.  [54A-10 W5692 2018/11/25 [2019/11/30 |12
SAT10-16 |AT 160494 Attenuator Weinschel Corp.  [54A-10 83406 2018/12/6 |2019/12/30 |12
SCC-G12 |AT 145040 Coaxial Cable [Suhner SUCOFLEX 102 [30790/2 | 2019/3/27 [2020/3/31 |12
S0S-09  |AT 14631y | Humidity A&D IAD-5681 4061484 |2018/12/5 |2019/12/31 |12
Indicator
SPM-13 | AT 169910 Power Meter  [KEYSIGHT 3990B EYSIOOM 2019/3/6  [2020/3/31 |12
SPSS-06 | AT 169911 Power sensor  [KEYSIGHT IN1923A (I)\:Y572700 2019/3/6  [2020/3/31 |12
SSA-03  |AT 145801 Spectrum AGILENT E4448A MY482500 1 018830 [2019831 |12
Analyzer 52
COTS. TEPTO-
RE 170932 EMI Software [TSJ DV3(RE,CE,ME,P| - - - -
SEMI-5 B
KHA-02 |RE 144941 Horn Antenna  [Schwarzbeck BBHA9120D 230 2019/5/9  [2020/5/31 |12
KHA-04 |RE 146351 Horn Antenna |[EMCO 460451 1278 2019/5/9  [2020/5/31 |12
KSA-08 |RE 145089 Spectrum IAGILENT E4446A MYA46I805 | 018107 [201911031 |12
Analyzer 25
SAEC- Semi-Anechoic
RE 14 TDK AEC-02(NSA) |2 2019/4/4  |2020/4 12
020NSA) 5563 Chamber SAEC-02(NSA) 019/4/. 020/4/30
SAEC-
Semi-Anechoic SAEC-
;)Z(SVSWR RE 145598 Chamber TDK 2SVSWR) 2 2019/5/9  [2020/5/31 |12
SAF-02 RE 145004 Pre Amplifier [SONOMA 310N 290212 2019/2/5  [2020/229 |12
SAF-04 RE 145127 Pre Amplifier [Toyo Corporation [TPA0118-36 2072554 2019/6/4 2020/6/30 |12
SAF-08 RE 145007 Pre Amplifier [Toyo Corporation [HAP18-26W 19 2019/3/5  [2020/3/31 |12
SAT10-05 |RE 145136 ‘j;;e(?;f)or(abo AGILENT 8493C-010 74864 2018/11/25 |2019/11/30 |12
SAT3-11 |RE 150921 Attenuator TFW SOHF-003N - 2019/1/25 [2020/1/31 |12
SAT6-14 |RE 167095 Attenuator TFW 50HF-006N 2019/2/5  [2020/2/29 |12
SBA-02  |RE 145022 i‘:t‘:r‘ll::l Schwarzbeck BBA9106 91032665 |2019/4/1  |2020/4/30 |12
SCC- . } .
B1/B3/BS/ Coaxial IFujikura/Fujikura/ [8D2W/12DSFA/14( -/0901-
RE 144975 Cable&RF Suhner/Suhner/Suh|I PE/141PE/141PE/| 270(RF 2019/4/19 [2020/4/30 |12
B7/B8/B13/ Selector ner/Suhner/TOYO |141P Selector)
SRSE-02 U
ScC- . } .
B2/B4/B6/ Coaxial [Fujikura/Fujikura/ |8D2W/12DSFA/14( -/0901-
RE 144976 Cable&RF Suhner/Suhner/Suh|1PE/141PE/141PE/| 270(RF 2019/4/19 [2020/4/30 |12
B7/BY/BL3/ Select /Suhner/TOYO [141P Selector)
SRSE-02 clector ner/sunner; clector
SCC-GI5 |RE 145176 Coaxial Cable [Suhner SUCOFLEX 102 [32703/2  |2019/3/27 |2020/3/31 |12
. MWX221-
SCC-G41 |RE 151617 Coaxial Cable [Junkosha ) 1000NFSNMS/B | 16125006 [2019/1125 2020/1/31 {12
SCC-G50 |RE 178573 Coaxial Cable |HUBER+SUNER :UCOFLEX—IO“— 24“3407/4 2019/3/26  [2020/3/31 |12
SCC-G51 |RE 178572 Coaxial Cable |[HUBER+SUNER [SUCOFLEX 104 |800288 /4A |2019/3/26 [2020/3/31 |12
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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Test Instruments (2/2)
ILocal ID Test Item |[LIMS ID IDescription IManufacturer Model Serial Last (Calibration |Cal Int
(Calibration [Due Date
Date
SCC-G57 |RE 179540 Coaxial Cable [Huber+Suhner SUCOFLEX 102 |802815/2 2019/5/16 [2020/5/31 12
. . IMICRO-
SFL-02 RE 145301 Highpass Filter TRONICS HPM50111 51 2018/11/16 [2019/11/30 |12
SIM-09 RE 145336 Measure IPROMART SEN1935 - - - -
SLA-06 |RE l4sspg | Logperiodic g ambeck  [VUSLPOIIIB | 195 2019/4/1  [2020/4/30 |12
Antenna
SOS-03  |RE 146317 | Humidity A&D AD-5681 4063325 | 2018/10/25 |2019/10/31 |12
Indicator
STR-07 RE 146209 Test Receiver [Rohde & Schwarz [ESU26 100484 2018/9/26 [2019/9/30 |12
STS-02 RE 145793 Digital Hitester [HIOKI 3805-50 80997819 | 2019/4/2 2020/4/30 |12

*Hyphens for Last Calibration Date, Calibration Due Date and Cal Int (month) are instruments that Calibration
is not required (e.g. software), or instruments checked in advance before use.

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

internatio

nal standards.

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

Test item:

RE: Radiated Emission test
AT: Antenna Terminal Conducted test

UL Japan, Inc.

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

Telephone
Facsimile

1 +81 463 50 6400
1 +81 463 50 6401






