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Type of Equipment : AV Receiver
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FCCID :  AK8XAVAXT7000

Test regulation

FCC Part 15 Subpart C: 2018

Test Result :  Complied

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

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

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

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

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

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

10.  This report is a revised version of 12658405S-A. 12658405S-A is replaced with this report.
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1
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March 15,2019

5

Addition of comment *3) in clause 3.2;
“Although KDB 558074 v05 was issued,
we referred to DA 00-705 which had
been accepted provisionally.”

Correction of Block diagram in clause
4.2

10

Addition of “Power Supply (DC)” in
“Description of EUT and support
equipment”.

10

Addition of “AC” in “List of cables
used”.
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SECTION 1: Customer information
Company Name : Sony Corporation
Address : 1-7-1 Konan Minato-ku Tokyo, 108-0075 Japan
Contact Person : Kazuhiko Nagano

The information provided from the customer is as follows;

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

- SECTION 1: Customer information

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

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

* The laboratory is exempted from liability of any test results affected from the 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-AX7000
Serial No. : Refer to Section 4, Clause 4.2
Rating : DC 12 V (car battery)
Receipt Date of Sample : December 11, 2018
(Information from test lab.)
Country of Mass-production : Thailand
Condition of EUT : Engineering prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Modification of EUT : No Modification by the test lab.
2.2 Product Description

Model: XAV-AX7000 (referred to as the EUT in this report) is an AV Receiver.

Radio Specification

Radio Type : Transceiver
Frequency of Operation : 2402 MHz - 2480 MHz
Modulation : FHSS
Antenna type : Meander Monopole antenna
Antenna Gain : 0.929 dBi
Operating Temperature : 0 deg. C to +40 deg. C
Clock frequency (Maximum) : 26 MHz

UL Japan, Inc.

Shonan EMC Lab.

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

Test specification, procedures & results

31

Test Specification

Title

Test Specification

FCC Part 15 Subpart C

FCC Part 15 final revised on March 12, 2018 and effective April 11, 2018

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

* Also the EUT complies with FCC Part 15 Subpart B.

3.2 Procedures and results
Item Procedure tification Worst Margin Results Remarks
Conducted  |FCC: ANSIC63.10-2013  [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: FCC Public Notice FCC: Section15.247(a)(1) See data. Complied  |Conducted
F IDA00-705*3) | .
requency IC: - IC: RSS-247 5.1 (b) 2)
Separation
20dB FCC: FCC Public Notice FCC: Sectionl5.247(a)(1) Complied  |Conducted
Bandwigq, | [PAOTOS*d) L
andwidt IC: - IC: RSS-247 5.1 (a) 2)
Number of FCC: FCC Public Notice FCC: Section15.247(a)(l )(iii) Complied Conducted
Hooni DA0O-705*3) | .
opping IC: - 1C: RSS247 5.1 (d) )
Frequency
Dwell time FCC: FCC Public Notice FCC: Section15.247(a)(1)(iii) Complied  |Conducted
IDA00-705*3) ..
IC: - IC: RSS-247 5.1 (d) ©)
Maximum Peak |FCC: FCC Public Notice FCC: Section15.247(a)(b)(1) Complied  |Conducted
Outout Power  [PA0T0SX) L o
utput Fower [y, RSS-Gen 6.12 IC: RSS-247 5.4 (b)
Spurious FCC: FCC Public Notice FCC: Secti0n15.247(d) 3.8dB 4 Comphed# Conducted/
. IDA00-705*3) | 135.893 MHz, QP, Horizontal .
Emission & 1€ RSS-Gen 6.13 IC: RSS-247 5.5 Tx 2441 MHz DH5 /9 Radiated
Band Edge RSS-Gen 8.9 (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).
*3) Although KDB 558074 v05 was issued, we referred to DA 00-705 which had been accepted provisionally.
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)
¢) 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.

UL Japan, Inc.
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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 Complied Conducted
Bandwidth a)

a) Refer to APPENDIX 1 (data of 20dB Bandwidth, 99%Occupied Bandwidth and Carrier Frequency Separation)
Other than above, no addition, exclusion nor deviation has been made from the standard.
34 Uncertainty

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
Conducted emission (AC Mains) LISN 150 kHz-30 MHz 2.9 dB 2.8 dB 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 4.8 dB 4.8 dB 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 5.7 dB 5.7 dB 5.7 dB
(Measurement distance: 1 m) 18 GHz-40 GHz 5.9dB 5.9dB 5.9dB

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 r 1.01 %
Duty cycle and Time Measurement F o 0012%
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. : 12658405S-A-R1
Page : 7 of 46
Issued date : March 15, 2019
FCC ID : AK8XAVAX7000
35 Test Location
UL Japan, Inc. Shonan EM C Lab.
1-22-3, M egumigaoka, Hiratsuka-shi, Kanagawa-ken 259-1220 JAPAN
Telephone: +81 463 50 6400, Facsimile: +81 463 50 6401
JAB Accreditation No. RTL02610
FCC Test Firm Registration Number: 839876
Maxi
. IC Registration |Width x Depth x Size of reference ground plane (m) / axumum
Test site Number Height (m) horizontal conducting plane measurement
&p distance
No.1 Semi-anechoic |, o5, 206x11.3x7.65  |20.6x11.3 10 m
chamber
No.2 Semi-anechoic |, o5, » 206x11.3x7.65  |20.6x11.3 10 m
chamber
No.3 Semi-anechoic |, 4,5, 5 12.7 x 7.7 x 5.35 12.7x7.7 5m
chamber
No.4 Semi-anechoic . 81x5.1x3.55 31x5.1 )
chamber
No.1 Shielded room - 6.8x4.1 x2.7 6.8 x4.1 -
No.2 Shielded room - 6.8x4.1 x2.7 6.8 x4.1 -
No.3 Shielded room - 6.3x4.7x2.7 6.3x4.7 -
No.4 Shielded room - 44x4.7x%x2.7 4.4x4.7 -
No.5 Shielded room - 7.8x6.4x%x2.7 7.8x6.4 -
No.6 Shielded room - 7.8x6.4x%x2.7 7.8x6.4 -
No.8 shielded room - 3.45x5.5x2.4 3.45x5.5 -
No.1 M easurement ) 255x4.1x2.5 ) )
room
3.6 Test data, Test instruments, and Test set up
Refer to APPENDIX.
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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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
20dB Bandwidth Tx (Hopping Off) DHS, 3DHS 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
all the test items based on Bluetooth Core specification.
*EUT has the power settings by the software as follows;
Power settings: BDR: Ext.=23, Int.=39
EDR: Ext.=73, Int.=48
Software: CSR BlueSuite BlueTest3 Version 2.6.6.0
*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

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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4.2 Configuration and peripherals
—o-  : Connector
- : Ferrite Core
A: EUT 1
(FM/AM Antenna) ——————— | (termination)
(Speaker Front L)| O I 2 @
(Speaker FrontR)[ —O 3 @
(SpeakerRearL)| —o 4 @
(Speaker RearR)| |_o& 5 @
B (Illumination) | O 6 (Open)
(Parking brake) 7 (Open)
(Reverse In) —O- 8 (Open)
(+B,ACO)| =37 9
P
(GND) _O_l
(AMP Remote) —OL G 13
] 14
(Front Out)
9 E—\ 11
(Rear Out)R E—‘
kP 12 :%
(Sub) 15 !:l (termination)
16 | H "
(Camera In Rear) 19
1
1] |26

(MIC)

(Remote In)

(USBI)

(USB2)

(S-XM)

N (N
- |
g;

2
23

g

24 BYE

]

AC 100V, 50 Hz

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

UL Japan, Inc.

Shonan EMC Lab.

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



Test report No. : 12658405S-A-R1
Page : 10 of 46
Issued date : March 15, 2019
FCCID : AK8XAVAX7000
Description of EUT and support equipment
No. [ Item Model number | Serial number | Manufacturer Remarks
A | AV Receiver XAV-AX7000 gg : 3 Sony Corporation EUT
B | Remote Commander RM-X170 - Sony Corporation -
C | Speaker 1 IS-10 - Sony Corporation -
D | Speaker 2 IS-10 - Sony Corporation -
E | Speaker3 XS-GTF1625R - Sony Corporation -
F Speaker 4 XS-GTF1625R - Sony Corporation -
G | Stereo Power Amplifier XM-GS4 0000052 Sony Corporation -
H | Rear View Camera XA-R800C 100114 Sony Corporation -
I Camera - - Sony Corporation -
J MIC - - Sony Corporation -
K | Wired Remote Controller [ RM-X4S - Sony Corporation -
L | USB Memory USM4GU - Sony Corporation -
M 5};1133 ﬁ\ﬁ;onne“ SXV300 1QM90DWR | Sony Corporation
N | Vehicle Satellite Radio | Gy a3 1624A Sony Corporation | ~
Antenna
O | USB Memory USM4GU - Transcend -
P | Power Supply(DC) PAN35-10A NA000955 Kikusui -
*1) Used for Antenna Terminal conducted test
*2) Used for Radiated Emission test
List of cables used
No. | Name Length (m) Shield (Cable) Shield (Connector) | Remarks
1 FM antenna 1.0 Shielded Shielded -
2 Speaker (1) 0.15+2.4 Unshielded Unshielded -
3 Speaker (2) 0.15+2.4 Unshielded Unshielded -
4 Speaker (3) 0.15+1.9 Unshielded Unshielded -
5 Speaker (4) 0.15+1.9 Unshielded Unshielded -
6 Illumination 0.15+1.0 Unshielded Unshielded -
7 Parking 2.0 Unshielded Unshielded -
8 Reverse In 0.15+1.0 Unshielded Unshielded -
9 DC Power 0.4+1.8 Unshielded Unshielded -
10 | AMP Remote 3.0 Unshielded Unshielded -
11 | RCA (Front Audio Out) 5.0 Shielded Shielded -
12 | RCA (Rear Audio Out) 5.0 Shielded Shielded -
13 | DC Power (+) 1.4 Unshielded Unshielded -
14 | DC Power (-) 1.4 Unshielded Unshielded -
15 [ RCA (Sub Audio Out) 1.2 Shielded Shielded -
16 | Video 3.0 Shielded Shielded -
17 | Camera 3.0 Shielded Shielded -
18 | DC Power (+) 0.9 Unshielded Unshielded -
19 | DC Power (-) 0.9 Unshielded Unshielded -
20 [ MIC 3.5 Shielded Shielded -
21 | REMOTE IN 1.9 Shielded Shielded -
22 | USB 2.0 Shielded Shielded -
23 [ USB 2.0 Shielded Shielded -
24 [ S-XM 0.6 Shielded Shielded -
25 | Antenna 7.0 Shielded Shielded -
26 | AC 1.8 Unshielded Unshielded -
UL Japan, Inc.
Shonan EMC Lab.

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

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

Test Procedure

[For below 1 GHz]

EUT was placed on a platform of nominal size, 1.0 m by 1.5 m, raised 0.8 m above the conducting ground plane.
The table is made of expanded polystyrol and expanded polypropylene and the table top is covered with
polycarbonate. That has very low permittivity. The Radiated Electric Field Strength has been measured in a Semi
Anechoic Chamber with a ground plane.

[For above 1 GHz]

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

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

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

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

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

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

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

Test Antennas are used as below;
Frequency 30 MHz to 200 MHz
Antenna Type Biconical

Above 1 GHz
Horn

200 MHz to 1 GHz
Logperiodic

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 PK

IF Bandwidth BW 120 kHz RBW: 1 MHz RBW: 1 MHz RBW: 100 kHz
VBW: 3 MHz VBW: 10 Hz *1) VBW: 300 kHz

*1) Although DA 00-705 accepts VBW = 10 Hz for AV measurements, it was confirmed that superfluous smoothing was

not performed.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Figure 1: Test Setup

Below 1 GHz
Measuring Antenna
EUT (Loop / Biconical / Logperiodic)
Q __— Auenuator
“ .
Im ;
x : Center of turn table
1 GHz - 13 GHz
""" . Measuring Antenna
EUT \\‘ (Horn)

Test Volume

| Attenuator or Filter

Spectrum

Analyzer

1 : Radius of an outer periphery of EUT

x : Center of turn table

13 GHz - 26.5 GHz

Measuring Antenna
(Horn)

EUT

Spectrum

Analyzer

x : Center of turn rable

The carrier level and noise levels were confirmed at angle of 0 deg. to 30 deg. based on the product specification to see the

Test Distance: 3 m

Distance Factor: 20 x log (3.88 m /3.0 m) =2.24 dB
* Test Distance: (3 + Test Volume /2) - r=3.88 m

Test Volume : 2.0 m
(Test Volume has been calibrated based on CISPR 16-1-4.)
r=0.12m

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

osition of maximum noise, and the test was made at the position that has the maximum noise.

Antenna Carrier Spurious Spurious Spurious Spurious Spurious
polarization (Below 1 GHz) | (1 GHz-2.8 GHz) | (2.8 GHz-13 GHz)| (13 GHz-18 GHz) | (18 GHz —26.5 GHz)
Horizontal 0 deg. 0 deg. 0 deg. 0 deg. 0 deg. 30 deg.
Vertical 30 deg. 0 deg. 30 deg. 0 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
Test data

Test result : Pass

:30 MHz - 26.5 GHz
: APPENDIX

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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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
20dB Bandwidth 3 MHz 30 kHz 100 kHz | Auto Peak Max Hold Spectrum Analyzer
99% Occupied Enough width to display | 1to 5 % Three Auto Peak Max Hold Spectrum Analyzer
Bandwidth *1) emission skirts of OBW times *1)
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 300 kHz 1 MHz Auto Peak Max Hold Spectrum Analyzer
Frequency
Dwell Time Zero Span 100 kHz, | 300 kHz, | As necessary Peak Clear Write | Spectrum Analyzer
1 MHz 3 MHz capture
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 10 kHz 30 kHz
30 MHz to 25 GHz 100 kHz 300 kHz
Conducted Spurious | 10 MHz 100 kHz | 300kHz | Auto Peak Max Hold Spectrum Analyzer

Emission Band
Edge
compliance

*2) Reference data

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

*1) The measurement was performed with Max Hold since the duty cycle was not 100 %. Peak hold was applied as Worst-case measurement.

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
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APPENDIX 1: Test data

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

Report No. 126584055-A-R1

Test place Shonan EMC Lab. No.3 Shielded Room

Date December 23, 2018

Temperature / Humidity 20 deg. C/37 % RH

Engineer Shiro Kobayashi

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

Bandwidth Separation Frequency separation
[MHz] [MHz] [kHz] [MHz] [MHz]

DH5 2402.0 0.962 869.132 1.000 >=(.642
DHS5 2441.0 0.958 860.665 1.000 >=(0.639
DH5 2480.0 1.000 860.711 1.000 >=().667
DHS Hopping On - 78449.8 - -
3DHS5 2402.0 1.289 1164.3 1.000 >=(0.859
3DH5 2441.0 1.284 1166.2 1.000 >=(.856
3DH5 2480.0 1.286 1167.2 1.000 >=().857
3DHS5 Hopping On - 78550.8 - -

Limit: Two-thirds of 20dB Bandwidth or 25kHz (whichever is greater).
No limit applies to 20dB 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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20dB Bandwidth and 99% Occupied Bandwidth
2402 MHz 2402 MHz
5 Agllent RL o Agilent RL
Ref 187 dBpV sAtten 18 dB Ref 187 dBpV sHtten 18 dB
*Peak *Peak
Log Log
10 _ P 'H‘. 10 _ _h',. f|.- 1
d6/ | | | Y A B dg/ i i e
o . -9\._14: e
A R e . ...""“"‘-. A A
et o ) ~w y Y N e =
U -
Lofv LaRv
ML 52| ML 52
Center 2.402 908 @ GHz Span 3 MHz | Center 2.402 808 9 GHz Span 3 MHz
*Res BH 30 kHz *VEW 108 kHz Sweep 3.2 ms (1201 prs) *Res BH 30 kHz oUBH 100 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandvidth Occ BH % Pur 99007 | Occupied Bandvidth Occ BH % Par 9900 7
869.1322 kHz X d8 2000 dB 1.1643 MHz X dB 2000 4B
Transmit Freq Error 13438 Hz Transmit Freq Error  -2.807 kHz
% dB Bandwidth 962,445 kHz % dB Bandwidth 1.289 MHz
2441 MHz 2441 MHz
5 Agilent RL 5 Agilent RL
Ref 167 dEpV sAtten 18 dB Ref 187 dBpV sAtten 18 dB
*Peak *Peak
Log " Log o
10 AN 10 S VL
B/ P dB/ o T 2l
e N > 7 G
-"-‘“r ‘\‘\ \
L A : \
- v f A s
oy i (T e ——]
LgFv Lafiv
M1 52| ML 52
Center 2.441 9900 @ GHz Span 3 MHz Center 2.441 208 8 GHz Span 3 MHz
*Res BH 30 kHz VB 100 kHz Sweep 3.2 ms (1261 pts) sRes BH 30 kHz WUBH 108 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BH ¥ Pur  99.00 1 Occupied Bandwidth Occ BH ¥ Pur  99.00 1
860.6649 kHz x dB -20.60 b 1.1662 MHz x dB 2080 dB
Transmit Freq Error  -22.322 kHz Transmit Freq Error  -17.405 kHz
% dB Bandwidth 958.318 kHz % dB Bandwidth 1.284 MHz
2480 MHz 2480 MHz
i Agilent RL o Agilent RL
Ref 187 dBpV sAtten 18 dB Ref 187 dBpV sftten 18 4B
*Peak *Peak
Log I Log "
10 W asm WP 10 | el
dB/ 1 ey dB/ o T
! ! -i_n?"/' 1 b Y-\\(_ 57 ¢
\-"”; I R ' IS
T . ——1=r ks
T o, A o - s i i LN ;
Lofv LaRv
ML 52| M1 32
Center 2.450 908 @ GHz Span 3 MHz | Center 2.430 288 @ GHz Span 3 MHz
*Res BH 30 kHz #VEH 108 kHz Sweep 3.2 ms (1201 ps) *Res BH 30 kHz sUBH 100 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandvidth Occ BH % Pur 99007 | Occupied Bandvidth Occ BH % Par 9900 7
860.7114 kHz X d8 2000 dB 11672 Mz X dB 2000 48
Transmit Freq Error  -24.768 kHz Transmit Freq Error  -18.148 kHz
% dB Bandwidth 1.000 MHz % dB Bandwidth 1.286 MHz
UL Japan, Inc.

Shonan EMC Lab.
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20dB Bandwidth and 99% Occupied Bandwidth
DHS, Hopping On 3DHS, Hopping On
= Agilent RL i Agilent RL
Ref 187 dBpV sAtten 18 dB Ref 187 dBpV sAtten 18 dB
wPeak wPeak
Log A PP ——— e S =] Log ) S P P T S s S S
10 i 4 10 { L
d8/ A | dB/ N |
-Mﬂ"‘ | i . ,_,-.,.r | .y
LaRy LgRv
Ml 52 Ml 52
Center 2.441 8@ GHz Span 108 MHz Center 2.441 8@ GHz Span 188 MHz
*Res BH 1 MHz #VEH 3 MHz Sweep 1.04 ms (1201 prs) *Res BH 1 MHz #VEH 3 MHz Sweep 1.04 ms (1201 prs)
Occupied Bandvidth Occ BN % Pur 99007 | Occupied Bandwidth Occ BN % Pur 99,00 7
78.4498 MHz X dB 2000 78.5508 MHz X dB 2000 &5
Transmit Freq Error  33.136 kHz Transmit Freq Error  S53.870 kHz
% dB Bandwidth 80,785 MHz % dB Bandwidth 81,052 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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Carrier Frequency Separation

2402 MHz 2402 MHz
= Agilent RL o Agilent RL
& Mkrl 1.008 8 MHz a Mkrl 1.008 @ MHz
Ref 187 dBpY *Htten 10 dB 0.00 dB Ref 187 dBpY *Atten 18 d 0.0 dB
*Peak *Peak
Log Log
5 5
dB/ dB/
% 3 g 8
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1 $2 / AW s1 s2f |
e w3 Fc[ ]
AR/ aAl |
£(fx / g |7
250k | 250k
Swp / Swp
Center 2.482 750 @ GHz Span 3 MHZ | Canter 2,402 750 0 GHz Span 3 MHz
*Res BH 109 kHz SVEH 368 kHz Sweep 104 ms (1201 prs)_ | spes BW 100 kHz SUBH 300 kHz Swesp 1.04 ms (1201 pts)
2441 MHz 2441 MHz
= Agilent RL = Agilent RL
a Mkrl 1008 @ MHz a Merl 1008 @ MHz
Ref 187 dBpY *Htten 10 dB 0.02 dB Ref 187 dBpY *Atten 10 d 0.83 dB
*Peak wPeak
Log Log
5 5
dB/ " . dB/
et R d R m R
;,""'A" IJ;’(‘ i \I 7 - b )j\"'u 'ﬁ'-l - _'_,l" (WAN "a'lq\ -
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L I 1 4 \
1 T T T
I \ 1 ™
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/ s N/ N\
51 82| : 51 82
V3 FC V3 FC|
AR AR
£(): £0f)x
250k 250k
Swp Swp
Center 2.441 900 @ GHz Span 3 MHZ | Center 2.441 009 @ GHz Span 3 MHz
sRes BW 109 kHz *VBW 360 kHz Sweep 104 ms (1201 prs)_ | sRes BH 100 kHz oUBH 300 kHz Sweep 1.04 ms (1201 prs)
2480 MHz 2480 MHz
% Agilent RL = Agilent RL
& Mkrl 1.000 @ MHz & Mkrl 1.008 @ MHz
Ref 167 dBpY sAtten 10 dB -0.87 dB Ref 187 dBpY sAtten 10 d 0.0 dB
sPeak *Peak
Log Log
5 5
dB/ | dB/
iR i iR
PN oS ! w nos R
sy \ Irr 9‘—\4\\% R \ I.f“l.\ ™ 'IIA. ’_”.' i \ S/ \ ) .a'“\".\; \
\ \ /) A 1,
1 7 N N ’1\
LgAy N /] Y LgAv
N\ \ .
1 s2 ™ X S1 §2 \
V3 FC| \ V3 FC| \
AR AA \
£(f)x , £ \
50k YL ek \
Swp 1 Swp |
\\
Center 2.479 250 @ GHz Span 3 MHz | Center 2.479 250 0 GHz Span 3 MHz
shies BH 109 kHz #UBH 368 kHz Seep 1.04 ms (1201 pts). | sRes BH 100 kHz +UBH 300 kHz Sweep 1.04 ms (1261 ps)

UL Japan, Inc.
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Number of Hopping Frequency

Report No. 12658405S-A-R1

Test place Shonan EMC Lab. No.3 Shielded Room

Date December 23, 2018

Temperature / Humidity 20 deg. C/37 % RH

Engineer Shiro Kobayashi

Mode Tx, Hopping On
Mode Number of channel Limit

[channels] [channels]

DHS5 79 >=15
3DHS5 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 3DHS5
Hopping On (1/3) Hopping On (1/3)
5 Agilent RL % Agilent RL
Ref 187 dBpY sAtten 10 dB Ref 167 dBuY *Atten 10 dB
wPeak wPeak
gos gog
dB/ dB/
\l‘ Wl F ”fﬁ' u¥iital m 1 _!‘“_l' ,.ﬁ\ iy ilf"'-.“” it f H“'H 11'“T [“ illl FaViYavaviitavat Ya¥uViiVaVa¥i Va¥aVi FAVAV (VAVAY) VAYAVIVAAY
II | [l ]|| ‘ \ll Ll | | li | U |I IJ WA 8 il |
P ERARERIARIARANANRRNIAR e,
s1os2| | 1 $2 i
Y3 FC |I V3 ;E]
AR
£0(f)x £(f):
Flun | | FTun
Swp I Swp
| ,Ii
|
Start 2,400 000 GHz Stop 2.430 000 GHz | Start 2.480 900 GHz Stop 2.430 000 GHz
sRes BH 300 kHz WEH 1 MHz Sweep 104 ms (1201 prsy | *ResBH 300 KMz WWBWIMHz___ Sweep 104 ms (1201 prs)_
Hopping On (2/3) Hopping On (2/3)
 Agilent RL i Agilent RL
Ref 187 dBpY *Atten 10 d Ref 167 dBpV *Atten 10 dB
*Peak *Peak
i i
dB/ dB/
- . o - M aYaNiiiala 1 M oy, Y YVl o i i¥a¥a¥ MM " .‘- "",_ M
H Iiil 4 \||JM||]1|I \NA L|||II i|J Illfll]lhl_!' 'lﬂl Ij|r|'I I'|,'| |'[|| I \ |||| ||||. I'['I 1-r:' \ VIV VIVY VIV VIV YIVVVIVVVIVVVIVY Y
[ |
||| VIl || | l|l ![ [ |f l|| !fJ | | |.| |!f | Ir} I! l] |ﬁ| lll |i| f[ l| || g E ]jl
N AR R AR AR A
1 $2 St $2
Y3 FC| 3 ;g
AR
£ £(f):
FTun FTun
Swp Swp
Start 2,430 009 GHz Stop 2.460 009 GHz | Start 2.430 689 GHz Stop 2460 608 GHz
sRes BH 300 kHz WYBH 1 MHz Sweep 1.04 ms (1201 pts) *Res BH 308 kHz sVEH 1 MHz Sweep 184 ms (1201 pes)_
Hopping On (3/3) Hopping On (3/3)
5 Agilent RL 5 Aglent RL
Ref 187 dBpY #Htten 10 d Ref 187 dEpV "HAtten 18 dB
wPeak "Peak
Log gug
5
dB/ dB/
aTaYiTatatiTate r Nr Tl (ATAVITAYATI VAVAT) VoW ¥ ¥ ¥ ¥ats
4 lIJI l||[ 5..ﬁ'I 4 |'|I llll i IJnﬂln lI*lll-ﬂ_'l it l|'{ l']-'“ VVIVYYIVV Y IV VY )
LI |
LoAv |- l' || ! l' i l. LRy
Sl 2 ! S1 $2
V3 FC \ V3 ;g
AR
£(f)x £(f)x
FTun | FTun
Swp Swp
Start 2.460 000 GHz Stop 2.490 @00 GHz | Start 2.460 008 GHz "~ Stop 2.490 800 Gz
sRes BH 300 kHz SUBH 1 MHz Sweep 104 ms (1201 prsy | *Res BH 300 kHz VB 1 MHz Sweep 1.84 ms (1261 prs)_
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. : 12658405S-A-R1

Page : 20 of46
Issued date : March 15, 2019
FCCID : AK8XAVAX7000
Dwell time
Report No. 12658405S-A-R1
Test place Shonan EMC Lab. No.3 Shielded Room
Date December 23, 2018
Temperature / Humidity 20 deg. C/37 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping On
Mode Number of transmission Length of Result Limit
ina 31.6(79 Hopping x 0.4) transmission
/12.8 (32 Hopping x 0.4) second period [msec] [msec] [msec]
DH1 51.0times / 5Ssec. X 31.6 sec. = 323 times 0.413 134 400
DH3 26.0times /  Ssec. X 31.6 sec. = 165 times 1.682 278 400
DH5 17.0times /  Ssec. x 31.6 sec. = 108 times 2.919 315 400
3DHI1 51.0times /  Ssec. x 31.6 sec. = 323 times 0.437 141 400
3DH3 26.0times /  Ssec. X 31.6 sec. = 165 times 1.683 278 400
3DHS5 17.0 times /  Ssec. x 31.6 sec. = 108 times 2.941 318 400
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]
DHI 51 51 51 51 51 51
DH3 26 26 26 26 26 26
DHS 17 17 17 17 17 17
3DH1 51 51 51 51 51 51
3DH3 26 26 26 26 26 26
3DHS5 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 0.4s, where N is the number of channels being used in the

hopping sequence (20 <N < 79), is always less than 0.4s regardless of packet size. This is confirmed in the test report
for N=179.

UL Japan, Inc.

Shonan EMC Lab.
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Dwell time
(Representative chart)
o Aglent R T o Agilent RL
& Mkrl 4134 ps
Ref @ dBm #Htten 18 dB Ref @ dBm #Htten 18 dB -8.52 dB
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AR Res BH 1 MHz *UBH 3 MHz Sweep 1 ms (8001 prs)
£(Fx ) Marker  Trace Type W P Anplitude
50k I I | | il 18 @ Tine 162.6 ps -82.75 diim
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DHS (12) DHS5 (2/2)
(Representative chart)
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"Peak sPeak
Log Log
18 18
dB/ dB/
|
LgAv Lgfv
51 52 s1 52 |
H3 VS Center 2.441 @98 GHz Span @ Hz
AR Res BH 1 MHz SUBH 3 MHz Sweep S ms (8081 pts)
£ . Marker  Trace Type X Fxis Fnplitude
Time . =84,
sk (| 1] 8 L0 AR WP R LT A ® @ e 362 s 8451 doa
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Dwell time
(Representative chart)
¥ Agilent RL % Agilent RL
a Mkrl 4368 ps
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3DH3 (1/2) 3DH3 (2/2)
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Maximum Peak Output Power

Report No. 126584055-A-R1

Test place Shonan EMC Lab. No.3 Shiclded Room

Date December 23, 2018

Temperature / Humidity 20 deg. C/37 % RH

Engineer Shiro Kobayashi

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]

DH5 2402.0 -12.49 1.84 9.89 0.76 | 084 | 2096 | 125 | 2172 [ 093 [ 0.17 [ 1.04 [36.02 | 4000 [ 35.85
DH5 2441.0 -11.03 1.86 9.89 0.72 118 | 2096 | 125 [ 2024 | 093 | 1.65 | 1.46 | 36.02 | 4000 | 34.37
DH5 2480.0 -11.01 1.87 9.89 0.75 119 [ 2096 | 125 [ 2021 [ 093 | 1.68 | 1.47 | 36.02 | 4000 | 34.34
2DH5 | 2402.0 1120 1.84 9.89 0.53 113 | 2096 | 125 | 2043 | 093 | 1.46 [ 1.40 [36.02 | 4000 | 34.56
2DH5 | 2441.0 -9.92 1.86 9.89 1.83 152 [ 2096 | 125 [ 193 | 093 | 276 | 1.89 | 36.02 | 4000 | 33.26
2DH5 | 2480.0 -9.85 1.87 9.89 1.91 155 [ 2096 | 125 [ 1905 1 093 | 284 | 1.92 |36.02 | 4000 | 33.18
3DH5 | 2402.0 -10.75 1.84 9.89 0.98 125 [ 2096 | 125 [ 1998 | 093 | 1.91 [ 1.55 [36.02 | 4000 [ 34.11
3DH5 | 2441.0 -9.55 1.86 9.89 2.20 166 | 2096 | 125 | 1876 | 0.93 | 3.13 | 2.06 | 36.02 | 4000 | 32.89
3DH5 | 2480.0 -9.43 1.87 9.89 233 171 [ 2096 | 125 [ 1863 | 0.93 | 3.26 | 2.12 | 36.02 | 4000 | 32.76

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

Test was not performed at AFH mode, because the decrease of number of channel (min: 20ch) 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 20dB BW without 2/3 relaxation, 125mW power
limit was applied to it.

UL Japan, Inc.

Shonan EMC Lab.
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Average Qutput Power
(Reference data for RF Exposure)
Report No. 126584055-A-R1
Test place Shonan EMC Lab. No.3 Shielded Room
Date December 23, 2018
Temperature / Humidity 20 deg. C/37 % RH
Engineer Shiro Kobayashi
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]
DHS5 2402.0 -14.53 1.84 9.89 -2.80 0.52 1.07 -1.73 0.67
DHS5 2441.0 -12.90 1.86 9.89 -1.15 0.77 1.07 -0.08 0.98
DHS 2480.0 -12.88 1.87 9.89 -1.12 0.77 1.07 -0.05 0.99
2DH5 2402.0 -15.25 1.84 9.89 -3.52 0.44 1.07 -2.45 0.57
2DH5 2441.0 -13.94 1.86 9.89 -2.19 0.60 1.07 -1.12 0.77
2DHS 2480.0 -13.81 1.87 9.89 -2.05 0.62 1.07 -0.98 0.80
3DHS5 2402.0 -15.24 1.84 9.89 -3.51 0.45 1.06 -2.45 0.57
3DH5 2441.0 -13.95 1.86 9.89 -2.20 0.60 1.06 -1.14 0.77
3DHS5 2480.0 -13.82 1.87 9.89 -2.06 0.62 1.06 -1.00 0.79

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
1 +81 463 50 6401

Facsimile
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Burst Rate Confirmation

Report No. 12658405S-A-R1
Test place Shonan EMC Lab. No.3 Shielded Room
Date December 23, 2018
Temperature / Humidity 20 deg. C/37 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping Off
DHS5
Tx on / (Tx on + Tx off) = 0.782
Tx on / (Tx on + Tx off) * 100 = 78.2 %
Duty factor =10 * log (3.751/2.932) = 1.07 dB
# Agilent R T
a Mkr2  3.751 ms
Ref @ dBm #Atten 10 dB 3.37 dB
#Peak
) ——— ———
dB/
\
Lafy 3
s1 82 ‘
Center 2.441 800 GHz Span 8 Hz
es BH 1 MHz #VBH 3 MHz Sweep S ms (3001 pts)
Marker  Trace Type ¥ Axis Anplitude
1R (3 Time 836.8 ps -84.15 dBn
1a (€3] Time 2.932 ms 8.47 dB
2R @ Tine 836.8 ps -84.15 dBm
24 @ Tine 3.751 ns 3.37 4B
2DHS 3DHS
Tx on / (Tx on + Tx off) = 0.782 Tx on / (Tx on + Tx off) = 0.783
Tx on / (Tx on + Tx off) * 100 = 78.2 % Tx on / (Tx on + Tx off) * 100 = 78.3 %
Duty factor =10 * log (3.75/2.932) = 1.07 dB Duty factor =10 * log (3.751/2.937) = 1.06 dB
5 Agilent R T % Agient R T
a Mkr2 375 ms a Mkrg 3751 ms
Rgf ?(dBm *Atten 10 dB -0.25 dB R;F idBm *ftten 10 dB 4,65 dB
real Feal
L Log S ——— ——.ﬁ,‘]
1%9 | ! ! ! il N 10 |
&8/ | [ | [ 1 [l a8/ ‘
51 szL e s1 52l I FE PRI
Center 2.441 009 GHz Span @ Hz | Center 2.441 900 GHz Span @ Hz
Res BH 1 MHz VB 3 MHz Sweep 5 ms (3001 pts) | Res BW1MHz *UBH 3 MHz Sweep 5 ms (8001 pts)
Marker  Trace Type X Axis fmplitude Marker  Trace Type X fixis Auplitude
1R e Tine 8331 ps -82.16 dim :R g; .E'“ 52:3'3 e -ss.sngldg;
1a €3 Ting 2.932 ns 0,32 d8 2 - g "
*® @ Ting 8331 ps $2.16 dm 2R L)) Tiwa 828.8 ps =86.03 diw
BN pess Tine 375 e B.75 d8 28 L&) Tima 3.751 me 4,65 dB
UL Japan, Inc.
Shonan EMC Lab.

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

Report No. 12658405S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3 3 3
Date December 24, 2018 December 23, 2018 December 24, 2018
Temperature / Humidity 20 deg. C/37 % RH 21 deg. C/32%RH 20 deg. C/37 % RH
Engineer Makoto Hosaka Shiro Kobayashi Makoto Hosaka

(30 MHz -1 GHz) (1 GHz -18 GHz) (18 MHz -26.5 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. 135.868 QP 47.18 14.32 7.51 32.13 0.00 36.88 43.50 6.6 227 72
Hori. 137.587(QP 45.88 14.37 7.56 32.13 0.00 35.68 43.50 7.8 231 160
Hori. 139.321{QP 46.75 14.42 7.60 32.13 0.00 36.64 43.50 6.8 232 163
Hori. 141.038(QP 48.23 14.53 7.63 32.13 0.00 38.26 43.50 5.2 236 156
Hori. 423.224|1QP 45.28 16.22 9.34 31.98 0.00 38.86 46.00 7.1 100 125
Hori. 457.0821QP 43.75 16.81 9.47 31.97 0.00 38.06 46.00 7.9 100 230
Hori. 490.939|1QP 43.01 17.63 9.59 31.96 0.00 38.27 46.00 7.7 100 234
Hori. 2351.977|PK 45.09 27.84 14.62 39.46 2.24 50.33 73.90 23.5 292 264
Hori. 2390.000|PK 4476 27.86 14.66 39.46 2.24 50.06 73.90 23.8 240 250
Hori. 3118.310{PK 46.41 28.85 6.36 39.32 2.24 44.54 73.90 29.3 151 106
Hori. 4804.000|PK. 46.50 3143 7.23 39.50 224 47.90 73.90 26.0 142 168
Hori. 7206.000{PK 43.99 36.79 8.87 39.29 224 52.60 73.90 21.3 150 0
Hori. 9608.000(PK 45.96 38.51 10.42 39.52 2.24 57.61 73.90 16.2 150 0
Hori. 19216.000{PK 45.85 40.14 11.69 48.17 -9.54 39.97 73.90 339 147 219
Hori. 2351.977|AV 33.57 27.84 14.62 39.46 2.24 38.81 53.90 15.0 292 264
Hori. 2390.000|AV 32.82 27.86 14.66 39.46 2.24 38.12 53.90 15.7 240 250
Hori. 3118.310({AV 37.08 28.85 6.36 39.32 2.24 35.21 53.90 18.6 151 106
Hori. 4804.000|AV 35.78 3143 7.23 39.50 224 37.18 53.90 16.7 142 168
Hori. 7206.000({AV 32.00 36.79 8.87 39.29 2.24 40.61 53.90 13.2 150 0
Hori. 9608.000(AV 33.71 38.51 10.42 39.52 2.24 45.36 53.90 8.5 150 0
Hori. 19216.000|AV 36.54 40.14 11.69 48.17 -9.54 30.66 53.90 232 147 219
Vert. 33.804|QP 35.83 17.22 6.53 32.20 0.00 27.38 40.00 12.6 100 68
Vert. 45.158|QP 45.78 12.95 6.74 32.19 0.00 33.28 40.00 6.7 100 250
Vert. 423.2231QP 41.22 16.22 9.34 31.98 0.00 34.80 46.00 11.2 120 153
Vert. 2351.976|PK 45.92 27.84 14.62 39.46 2.24 51.16 73.90 22.7 208 337
Vert. 2390.000|PK 44.94 27.86 14.66 39.46 2.24 50.24 73.90 23.6 148 169
Vert. 3118.310{PK 46.66 28.85 6.36 39.32 2.24 44.79 73.90 29.1 150 33
Vert. 4804.000|PK 46.84 3143 7.23 39.50 2.24 48.24 73.90 25.6 178 168
Vert. 7206.000{PK 44.15 36.79 8.87 39.29 2.24 52.76 73.90 21.1 150 0
Vert. 9608.000(PK 46.05 38.51 10.42 39.52 224 57.70 73.90 16.2 150 0
Vert. 19216.000{PK 46.45 40.14 11.69 48.17 -9.54 40.57 73.90 333 119 198
Vert. 2351.976|AV 34.07 27.84 14.62 39.46 2.24 39.31 53.90 14.5 208 337
Vert. 2390.000|AV 33.02 27.86 14.66 39.46 2.24 38.32 53.90 15.5 148 169
Vert. 3118.310({AV 39.36 28.85 6.36 39.32 2.24 37.49 53.90 16.4 150 33
Vert. 4804.000|AV 37.04 3143 7.23 39.50 2.24 38.44 53.90 15.4 178 168
Vert. 7206.000({AV 31.94 36.79 8.87 39.29 224 40.55 53.90 133 150 0
Vert. 9608.000(AV 33.67 38.51 10.42 39.52 224 45.32 53.90 8.5 150 0
Vert. 19216.000|AV 37.99 40.14 11.69 48.17 -9.54 32.11 53.90 21.7 119 198

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.88 m/3.0 m) = 2.24 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.

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

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

Hori. 2402.000|PK 83.12 27.86 14.67 39.46 2.24 88.43 - -| Carrier

Hori. 2400.000|PK. 36.47 27.86 14.67 39.46 2.24 41.78 68.43 26.6

Vert. 2402.000|PK 90.58 27.86 14.67 39.46 2.24 95.89 - -|Carrier

Vert. 2400.000|PK 41.65 27.86 14.67 39.46 2.24 46.96 75.89 28.9

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.88 m/3.0 m) = 2.24 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m)= -9.54 dB

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12658405S-A-R1

Shonan EMC Lab.

3

December 23, 2018

21 deg.C/32%RH

Shiro Kobayashi

(1 GHz -13 GHz)

Tx, Hopping Off, DHS 2402 MHz

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
i Agilent ORT ¥ Agilent ORT
Mkrl 2.402 146 GHz
Ref 88.29 dBuV Atten 18 dE Ref £8.29 dEpV Atten 18 dB 53,30 dEpV
sEmiPlk wPeak °
Log * Log £
18 1 T T T T T 1 | 1 18 1T
dB/ dB/
u]
| B3.3 I
| dEpV "
sLgfv | sLgfy | I 1 | il I I |
A1 M Arper et e e d RN IR APL T SPRR LTS

Vi 52 51 52
V3 FC V3 FC

FA
£(fx £if):
FTun FTun
Snp Sup
Stare 2,310 99 GHz Stop 2,399 90 GHz Stare 2,399 909 GHz Stop 2.415 988 GHz
*Res BH (CISPR) 1 MHz sYBH 3 MHz Sweep 1.04 ms (1201 prs) *Res BH 100 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
o Agilent oRT i Agilent ORT
Mkrl 2.402 146 GHz
Ref 95,69 dBpV Fitten 18 dB Ref 95.69 dEpV Atten 18 dB 90,62 dBpV
*EmiPk *Peak °
Log * Log 1
10 | | L L { { I I I 19 1l
dB/ dB/
1
I
ol
70.6 :
dBpV "
sLgAv | il LgRv /! L
E]'); E E S —— 3% |_§ g ."m‘ﬁ.’--.‘".-{'._?;‘.'Ft'\ﬁ'-\,'.'J\.'.,?,".,"—u."‘_."";-,""". 1 'J:.-.‘.'. e e e L e S
£(fx £(F)
FTun FTun
Swip Swp
Start 2,310 99 GHz Stop 2,390 98 GHz Stare 2,399 909 GHz Stop 2.415 989 GHz
#Res BH (CISPR) 1 MHz WWEH 3 MHz Sweep 1.04 ms (1201 prs) #fes BH 108 kHz sUBH 308 kHz Sweep 2.4 ms (1201 prs)
Trace Green : Peak Plot 20dBc 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
Engineer

Mode

Radiated Spurious Emission

12658405S-A-R1
Shonan EMC Lab.

3 3 3
December 24, 2018 December 23, 2018 December 24, 2018

20deg. C/37%RH  21deg.C/32%RH  20deg. C/37 % RH

Makoto Hosaka Shiro Kobayashi
(30 MHz -1 GHz) (1 GHz -18 GHz)
Tx, Hopping Off, DHS 2441 MHz

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

Makoto Hosaka
(18 MHz -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. 135.893(QP 49.97 14.33 7.51 32.13 0.00 39.68 43.50 3.8 235 73
Hori. 137.585(QP 47.89 14.37 7.56 32.13 0.00 37.69 43.50 5.8 221 165
Hori. 139.306(QP 46.42 14.42 7.60 32.13 0.00 36.31 43.50 7.1 232 146
Hori. 141.033{QP 45.83 14.53 7.63 32.13 0.00 35.86 43.50 7.6 231 156
Hori. 423.216|QP 44.97 16.22 9.34 31.98 0.00 38.55 46.00 7.4 100 131
Hori. 457.086|QP 43.69 16.81 9.47 31.97 0.00 38.00 46.00 8.0 100 235
Hori. 490.935|QP 42.18 17.63 9.59 31.96 0.00 37.44 46.00 8.5 100 230
Hori. 2351.977|PK 45.61 27.84 14.62 39.46 2.24 50.85 73.90 23.0 302 262
Hori. 3118.310{PK 46.45 28.85 6.36 39.32 2.24 44.58 73.90 29.3 156 106
Hori. 4882.000|PK 46.38 31.37 7.33 39.50 2.24 47.82 73.90 26.0 141 170
Hori. 7323.000{PK 44.00 37.01 9.01 39.35 224 52.91 73.90 20.9 150 0
Hori. 9764.000(PK 44.33 38.92 10.42 39.41 2.24 56.50 73.90 17.4 150 0
Hori. 19528.000{PK 45.76 40.08 11.88 47.70 -9.54 40.48 73.90 334 152 232
Hori. 2351.977|AV 33.56 27.84 14.62 39.46 2.24 38.80 53.90 15.1 302 262
Hori. 3118.310({AV 36.86 28.85 6.36 39.32 2.24 34.99 53.90 18.9 156 106
Hori. 4882.000|AV 36.10 31.37 7.33 39.50 2.24 37.54 53.90 16.3 141 170
Hori. 7323.000({AV 31.68 37.01 9.01 39.35 224 40.59 53.90 133 150 0
Hori. 9764.000({AV 32.59 38.92 10.42 39.41 2.24 44.76 53.90 9.1 150 0
Hori. 19528.000|AV 35.05 40.08 11.88 47.70 -9.54 29.77 53.90 24.1 152 232
Vert. 33.813|QP 34.98 17.22 6.53 32.20 0.00 26.53 40.00 13.4 100 65
Vert. 45.149(QP 45.15 12.95 6.74 32.19 0.00 32.65 40.00 73 100 247
Vert. 423.219]1QP 41.58 16.22 9.34 31.98 0.00 35.16 46.00 10.8 118 151
Vert. 2351.977|PK 45.79 27.84 14.62 39.46 224 51.03 73.90 22.8 141 172
Vert. 3118.310(PK 47.54 28.85 6.36 39.32 2.24 45.67 73.90 28.2 148 33
Vert. 4882.000|PK 46.48 31.37 7.33 39.50 2.24 47.92 73.90 25.9 207 69
Vert. 7323.000{PK 43.86 37.01 9.01 39.35 2.24 52.77 73.90 21.1 150 0
Vert. 9764.000(PK 44.42 38.92 10.42 3941 2.24 56.59 73.90 17.3 150 0
Vert. 19528.000{PK 45.57 40.08 11.88 47.70 -9.54 40.29 73.90 33.6 121 189
Vert. 2351.977|AV 34.05 27.84 14.62 39.46 224 39.29 53.90 14.6 141 172
Vert. 3118.310({AV 39.44 28.85 6.36 39.32 2.24 37.57 53.90 16.3 148 33
Vert. 4882.000|AV 36.49 31.37 7.33 39.50 2.24 37.93 53.90 15.9 207 69
Vert. 7323.000{AV 31.62 37.01 9.01 39.35 2.24 40.53 53.90 13.3 150 0
Vert. 9764.000({AV 32.70 38.92 10.42 3941 2.24 44.87 53.90 9.0 150 0
Vert. 19528.000|AV 35.90 40.08 11.88 47.70 -9.54 30.62 53.90 23.2 121 189

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.88 m /3.0 m) = 2.24 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.

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. 12658405S-A-R1

Test place Shonan EMC Lab.

Semi Anechoic Chamber 3 3 3

Date December 24, 2018 December 23, 2018 December 24, 2018

Temperature / Humidity 20 deg. C/37 % RH 21 deg. C/32%RH 20 deg. C/37 % RH

Engineer Makoto Hosaka Shiro Kobayashi Makoto Hosaka

(30 MHz -1 GHz) (1 GHz -18 GHz) (18 MHz -26.5 GHz)
Mode Tx, Hopping Off, DH5 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. 134.146|QP 46.95 14.13 7.48 32.13 0.00 36.43 43.50 7.0 228 65
Hori. 135.576{QP 47.36 14.28 7.51 32.13 0.00 37.02 43.50 6.4 231 167
Hori. 137.567|QP 46.53 14.37 7.56 32.13 0.00 36.33 43.50 7.1 229 158
Hori. 139.299(QP 46.09 14.42 7.60 32.13 0.00 35.98 43.50 7.5 238 152
Hori. 423.227|QP 43.06 16.22 9.34 31.98 0.00 36.64 46.00 9.3 100 233
Hori. 457.084|1QP 43.74 16.81 9.47 31.97 0.00 38.05 46.00 7.9 100 229
Hori. 490.9441QP 43.30 17.63 9.59 31.96 0.00 38.56 46.00 7.4 100 232
Hori. 2351.977|PK 45.50 27.65 14.76 39.46 2.24 50.69 73.90 23.2 288 281
Hori. 2483.500|PK 44.67 27.65 14.76 39.46 2.24 49.86 73.90 24.0 255 257
Hori. 3118.718|PK 46.16 28.85 6.36 39.32 2.24 44.29 73.90 29.6 155 106
Hori. 4960.000|PK 45.32 31.54 7.43 39.50 2.24 47.03 73.90 26.8 152 206
Hori. 7440.000|PK 44.27 37.10 9.16 39.42 2.24 53.35 73.90 20.5 150 0
Hori. 9920.000|PK 44.20 38.97 10.41 39.30 2.24 56.52 73.90 17.3 150 0
Hori. 19840.000(PK 44.13 39.94 12.02 47.72 -9.54 38.83 73.90 35.0 144 215
Hori. 2351.977|AV 33.64 27.65 14.76 39.46 2.24 38.83 53.90 15.0 288 281
Hori. 2483.500{AV 32.94 27.65 14.76 39.46 2.24 38.13 53.90 15.7 255 257
Hori. 3118.718|AV 36.37 28.85 6.36 39.32 2.24 34.50 53.90 19.4 155 106
Hori. 4960.000{AV 34.64 31.54 7.43 39.50 2.24 36.35 53.90 17.5 152 206
Hori. 7440.000| AV 31.92 37.10 9.16 39.42 2.24 41.00 53.90 12.9 150 0
Hori. 9920.000|AV 31.69 38.97 10.41 39.30 2.24 44.01 53.90 9.8 150 0
Hori. 19840.000{AV 32.60 39.94 12.02 47.72 -9.54 27.30 53.90 26.6 144 215
Vert. 33.811|QP 35.88 17.22 6.53 32.20 0.00 27.43 40.00 12.5 100 57
Vert. 45.153|QP 44.52 12.95 6.74 32.19 0.00 32.02 40.00 7.9 100 233
Vert. 423.204|QP 41.28 16.22 9.34 31.98 0.00 34.86 46.00 11.1 120 154
Vert. 2351.976(PK 45.34 27.84 14.62 39.46 2.24 50.58 73.90 233 210 335
Vert. 2483.500|PK 45.13 27.65 14.76 39.46 2.24 50.32 73.90 23.5 136 173
Vert. 3118.310|PK 47.37 28.85 6.36 39.32 2.24 45.50 73.90 28.4 148 31
Vert. 4960.000|PK 45.88 31.54 7.43 39.50 2.24 47.59 73.90 26.3 246 132
Vert. 7440.000|PK 44.51 37.10 9.16 39.42 2.24 53.59 73.90 20.3 150 0
Vert. 9920.000|PK 43.90 38.97 10.41 39.30 2.24 56.22 73.90 17.6 150 0
Vert. 19840.000|PK 44.34 39.94 12.02 47.72 -9.54 39.04 73.90 34.8 115 201
Vert. 2351.976|AV 33.95 27.84 14.62 39.46 2.24 39.19 53.90 14.7 210 335
Vert. 2483.500|AV 33.06 27.65 14.76 39.46 2.24 38.25 53.90 15.6 136 173
Vert. 3118.310|AV 39.17 28.85 6.36 39.32 2.24 37.30 53.90 16.6 148 31
Vert. 4960.000{AV 34.99 31.54 7.43 39.50 2.24 36.70 53.90 17.2 246 132
Vert. 7440.000| AV 31.86 37.10 9.16 39.42 2.24 40.94 53.90 12.9 150 0
Vert. 9920.000{AV 31.68 38.97 10.41 39.30 2.24 44.00 53.90 9.9 150 0
Vert. 19840.000{AV 32.84 39.94 12.02 47.72 -9.54 27.54 53.90 26.3 115 201

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.88 m/3.0 m) = 2.24 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.

UL Japan, Inc.

Shonan EMC Lab.

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

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

Report No. 12658405S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date December 23, 2018
Temperature / Humidity 21 deg. C/32%RH
Engineer Shiro Kobayashi
(1 GHz -13 GHz)
Mode Tx, Hopping Off, DHS 2480 MHz
Horizontal
Restricted-band band-edge Plot
i Agilent ORT
Ref 89.96 dBwY fitten 10 dB
sEmiPk
Log *
10
dB/
sLgfv
viose[
V3 FC
£(fx
FTun
Svp
Start 2,483 500 GHz Stop 2,500 080 GHz
sRes EH (CISPR) 1 MHz WWEH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
o Agilent ORT
Ref 94.47 dBpV Atten 18 dB
sEmiPk
Log *
18 T T T T T T T T T
dB/
sLaRv | - { ! | !
V1 52
[ER .
£(fx:
FTun
Swp
Start 2,483 500 GHz Stap 2.500 200 GHz
sfes BH (CISPR) 1 MHz "WBH 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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Radiated Spurious Emission

Report No. 12658405S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3 3 3
Date December 24, 2018 December 23, 2018 December 24, 2018
Temperature / Humidity 20 deg. C/37 % RH 21 deg. C/32%RH 20 deg. C/37 % RH
Engineer Makoto Hosaka Shiro Kobayashi Makoto Hosaka

(30 MHz -1 GHz) (1 GHz -18 GHz) (18 MHz -26.5 GHz)
Mode Tx, Hopping Off, 3DH5 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. 134.151{QP 48.68 14.13 7.48 32.13 0.00 38.16 43.50 5.3 220 71
Hori. 135.883(QP 46.01 14.32 7.51 32.13 0.00 35.71 43.50 7.7 232 79
Hori. 137.591{QP 45.33 14.37 7.56 32.13 0.00 35.13 43.50 8.3 228 161
Hori. 141.040({QP 47.28 14.53 7.63 32.13 0.00 37.31 43.50 6.1 231 152
Hori. 423.216|QP 44.58 16.22 9.34 31.98 0.00 38.16 46.00 7.8 100 234
Hori. 457.084|1QP 44.01 16.81 9.47 31.97 0.00 38.32 46.00 7.6 100 232
Hori. 490.9291QP 43.66 17.63 9.59 31.96 0.00 38.92 46.00 7.0 100 235
Hori. 2351.978|PK 45.61 27.84 14.62 39.46 2.24 50.85 73.90 23.0 282 215
Hori. 2390.000|PK 44.85 27.86 14.66 39.46 2.24 50.15 73.90 23.7 245 234
Hori. 3118.310{PK 45.27 28.85 6.36 39.32 2.24 43.40 73.90 30.5 152 105
Hori. 4804.000|PK. 45.55 3143 7.23 39.50 224 46.95 73.90 26.9 138 166
Hori. 7206.000{PK 43.54 36.79 8.87 39.29 224 52.15 73.90 21.7 150 0
Hori. 9608.000(PK 46.21 38.51 10.42 39.52 2.24 57.86 73.90 16.0 150 0
Hori. 19216.000{PK 46.87 40.14 11.69 48.17 -9.54 40.99 73.90 329 147 219
Hori. 2351.978|AV 33.60 27.84 14.62 39.46 2.24 38.84 53.90 15.0 282 215
Hori. 2390.000|]AV 32.71 27.86 14.66 39.46 2.24 38.01 53.90 15.8 245 234
Hori. 3118.310({AV 36.02 28.85 6.36 39.32 2.24 34.15 53.90 19.7 152 105
Hori. 4804.000|AV 3341 3143 7.23 39.50 224 34.81 53.90 19.0 138 166
Hori. 7206.000({AV 31.88 36.79 8.87 39.29 2.24 40.49 53.90 13.4 150 0
Hori. 9608.000(AV 33.62 38.51 10.42 39.52 2.24 45.27 53.90 8.6 150 0
Hori. 19216.000[AV 36.32 40.14 11.69 48.17 -9.54 30.44 53.90 234 147 219
Vert. 33.812|QP 35.06 17.22 6.53 32.20 0.00 26.61 40.00 133 100 64
Vert. 45.158({QP 45.41 12.95 6.74 32.19 0.00 3291 40.00 7.0 100 244
Vert. 423.224|1QP 41.65 16.22 9.34 31.98 0.00 35.23 46.00 10.7 119 148
Vert. 2351.977|PK 45.19 27.84 14.62 39.46 2.24 50.43 73.90 234 209 338
Vert. 2390.000|PK 44.65 27.86 14.66 39.46 2.24 49.95 73.90 23.9 147 167
Vert. 3118.310{PK 47.03 28.85 6.36 39.32 2.24 45.16 73.90 28.7 147 32
Vert. 4804.000|PK. 45.42 3143 7.23 39.50 2.24 46.82 73.90 27.0 170 68
Vert. 7206.000{PK 43.89 36.79 8.87 39.29 2.24 52.50 73.90 21.4 150 0
Vert. 9608.000(PK 46.72 38.51 10.42 39.52 224 58.37 73.90 15.5 150 0
Vert. 19216.000{PK 46.17 40.14 11.69 48.17 -9.54 40.29 73.90 33.6 118 200
Vert. 2351.977|AV 34.05 27.84 14.62 39.46 2.24 39.29 53.90 14.6 209 338
Vert. 2390.000|AV 33.01 27.86 14.66 39.46 2.24 38.31 53.90 15.5 147 167
Vert. 3118.310(AV 39.07 28.85 6.36 39.32 2.24 37.20 53.90 16.7 147 32
Vert. 4804.000|AV 34.19 3143 7.23 39.50 2.24 35.59 53.90 18.3 170 68
Vert. 7206.000({AV 31.86 36.79 8.87 39.29 224 40.47 53.90 13.4 150 0
Vert. 9608.000(AV 33.63 38.51 10.42 39.52 224 45.28 53.90 8.6 150 0
Vert. 19216.000|AV 36.14 40.14 11.69 48.17 -9.54 30.26 53.90 23.6 118 200

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.88 m/3.0 m) = 2.24 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.

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

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

Hori. 2402.000|PK 82.72 27.86 14.67 39.46 2.24 88.03 - -| Carrier

Hori. 2400.000|PK. 38.29 27.86 14.67 39.46 2.24 43.60 68.03 24.4

Vert. 2402.000|PK 90.47 27.86 14.67 39.46 2.24 95.78 - -| Carrier

Vert. 2400.000|PK 41.76 27.86 14.67 39.46 2.24 47.07 75.78 28.7

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.88 m/3.0 m) = 2.24 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401
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Radiated Spurious Emission

(Reference Plot for band-edge)

Report No. 12658405S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date December 23, 2018
Temperature / Humidity 21 deg. C/32%RH
Engineer Shiro Kobayashi

(1 GHz -13 GHz)
Mode

Tx, Hopping Off, 3DHS5 2402 MHz

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent ORT # Agilent OR T
Mkrl 2,402 146 GHz
Ref 89.03 dBpY FAtten 18 dB Ref 69.03 dBpV Atten 18 dB $2.93 dBpY
*EmiPk wPeak 1
Log * Log -,9
Lo | [ | | | | | | | Lo | . . A
d&/ dB/ |
Dl
629 | | | I}
P T I dBpY S L
T e | - ‘ m
STEPMELINN I PTIV TR PR ) ST

V1 52 51 52 |
V3 FC V3 FC
£(F: £
FTun FTun
Swp Swp
Start 2,318 98 GHz Stop 2.390 98 GHz Stare 2,399 909 GHz Stop 2.415 B89 GHz
sRes BH (CISPR) 1 MHz wBH 3 MHz Sweep 104 ms (1201 prs) sRes BH 108 kHz «\BH 388 kHz Sweep 2.4 ms (1281 prs)

Trace Green : Peak Plot 20dBc Plot

Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent ORT i Agilent OR T
Mkrl 2.402 146 GHz

Ref 96.68 dBpV Atten 18 dE Ref 96,68 dEpV Atten 18 dB 98,52 dEpV
sEmiPk wPeak 1
Log x Log 2
18 T T T T T T T T T 16 T T T I ™
d&/ dB/ (|

ol

78.5 |

dEp¥ ) :
sLaAv | LA -{ A
u s2| 1 W e | 51 52 N pt
[V 3 2 S S —— V3 FC|miammalk et s o b | I [GEC. T g e e
£(fx £0F):
FTun FTun
Swp Swp
Start 2,310 88 GHz Stop 2,398 88 GHz Stare 2,399 909 GHz Stop 2,415 988 GHz
#Res BH (CISPR) 1 MHz WVEH 3 HHz Sweep 1.84 ms (1281 prs) *Res BH 108 kHz oYBH 308 kHz Sweep 2.4 ms (1201 prs)

Trace Green : Peak Plot 20dBc 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
Engineer

Mode

Radiated Spurious Emission

12658405S-A-R1
Shonan EMC Lab.

3 3 3
December 24, 2018 December 23, 2018 December 24, 2018

20deg. C/37%RH  21deg.C/32%RH  20deg. C/37 % RH

Makoto Hosaka Shiro Kobayashi
(30 MHz -1 GHz) (1 GHz -18 GHz)
Tx, Hopping Off, 3DH5 2441 MHz

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

Makoto Hosaka
(18 MHz -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. 134.155(QP 47.99 14.13 7.48 32.13 0.00 37.47 43.50 6.0 227 67
Hori. 135.879(QP 46.89 14.32 7.51 32.13 0.00 36.59 43.50 6.9 231 63
Hori. 137.587(QP 45.65 14.37 7.56 32.13 0.00 35.45 43.50 8.0 230 148
Hori. 141.031{QP 47.46 14.53 7.63 32.13 0.00 37.49 43.50 6.0 232 161
Hori. 423.2111QP 44.37 16.22 9.34 31.98 0.00 37.95 46.00 8.0 100 234
Hori. 457.088|QP 44.12 16.81 9.47 31.97 0.00 38.43 46.00 7.5 100 229
Hori. 490.925|QP 43.87 17.63 9.59 31.96 0.00 39.13 46.00 6.8 100 231
Hori. 2351.975|PK 45.07 27.84 14.62 39.46 2.24 50.31 73.90 23.5 281 207
Hori. 3118.310{PK 46.34 28.85 6.36 39.32 2.24 44.47 73.90 29.4 153 102
Hori. 4882.000|PK 45.41 31.37 7.33 39.50 2.24 46.85 73.90 27.0 139 170
Hori. 7323.000{PK 44.57 37.01 9.01 39.35 224 53.48 73.90 20.4 150 0
Hori. 9764.000(PK 44.36 38.92 10.42 39.41 2.24 56.53 73.90 17.3 150 0
Hori. 19528.000{PK 45.69 40.08 11.88 47.70 -9.54 40.41 73.90 334 147 211
Hori. 2351.975|AV 33.65 27.84 14.62 39.46 2.24 38.89 53.90 15.0 281 207
Hori. 3118.310({AV 35.96 28.85 6.36 39.32 2.24 34.09 53.90 19.8 153 102
Hori. 4882.000|AV 33.67 31.37 7.33 39.50 2.24 35.11 53.90 18.7 139 170
Hori. 7323.000({AV 31.68 37.01 9.01 39.35 224 40.59 53.90 133 150 0
Hori. 9764.000({AV 32.50 38.92 10.42 39.41 2.24 44.67 53.90 9.2 150 0
Hori. 19528.000|AV 3491 40.08 11.88 47.70 -9.54 29.63 53.90 242 147 211
Vert. 33.798|QP 36.03 17.22 6.53 32.20 0.00 27.58 40.00 12.4 100 56
Vert. 45.162|QP 45.95 12.94 6.74 32.19 0.00 33.44 40.00 6.5 100 241
Vert. 423.2291QP 41.47 16.22 9.34 31.98 0.00 35.05 46.00 10.9 100 141
Vert. 2351.977|PK 45.23 27.84 14.62 39.46 224 50.47 73.90 23.4 202 334
Vert. 3118.310{PK 46.81 28.85 6.36 39.32 2.24 44.94 73.90 28.9 145 33
Vert. 4882.000|PK 44.88 31.37 7.33 39.50 2.24 46.32 73.90 27.5 169 71
Vert. 7323.000{PK 4431 37.01 9.01 39.35 2.24 53.22 73.90 20.6 150 0
Vert. 9764.000(PK 44.71 38.92 10.42 3941 2.24 56.88 73.90 17.0 150 0
Vert. 19528.000{PK 45.97 40.08 11.88 47.70 -9.54 40.69 73.90 33.2 110 197
Vert. 2351.977|AV 34.00 27.84 14.62 39.46 224 39.24 53.90 14.6 202 334
Vert. 3118.310({AV 39.46 28.85 6.36 39.32 2.24 37.59 53.90 16.3 145 33
Vert. 4882.000|AV 33.95 31.37 7.33 39.50 2.24 35.39 53.90 18.5 169 71
Vert. 7323.000{AV 31.63 37.01 9.01 39.35 2.24 40.54 53.90 13.3 150 0
Vert. 9764.000({AV 32.48 38.92 10.42 3941 2.24 44.65 53.90 9.2 150 0
Vert. 19528.000|AV 35.55 40.08 11.88 47.70 -9.54 30.27 53.90 23.6 110 197

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.88 m /3.0 m) = 2.24 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.

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. 12658405S-A-R1

Test place Shonan EMC Lab.

Semi Anechoic Chamber 3 3 3

Date December 24, 2018 December 23, 2018 December 24, 2018

Temperature / Humidity 20 deg. C/37 % RH 21 deg. C/32%RH 20 deg. C/37 % RH

Engineer Makoto Hosaka Shiro Kobayashi Makoto Hosaka

(30 MHz -1 GHz) (1 GHz -18 GHz) (18 MHz -26.5 GHz)
Mode Tx, Hopping Off, 3DH5 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. 134.152|QP 48.55 14.13 7.48 32.13 0.00 38.03 43.50 5.4 232 68
Hori. 135.869(QP 47.16 14.32 7.51 32.13 0.00 36.86 43.50 6.6 231 73
Hori. 137.591|QP 45.27 14.37 7.56 32.13 0.00 35.07 43.50 8.4 227 142
Hori. 141.038|QP 47.56 14.53 7.63 32.13 0.00 37.59 43.50 5.9 234 161
Hori. 423.219|1QP 44.06 16.22 9.34 31.98 0.00 37.64 46.00 8.3 100 233
Hori. 457.084|1QP 43.87 16.81 9.47 31.97 0.00 38.18 46.00 7.8 100 231
Hori. 490.920|QP 43.58 17.63 9.59 31.96 0.00 38.84 46.00 7.1 100 228
Hori. 2351.977|PK 45.10 27.84 14.62 39.46 2.24 50.34 73.90 23.5 256 254
Hori. 2483.500|PK 44 .41 27.65 14.76 39.46 2.24 49.60 73.90 243 256 254
Hori. 3118.310|PK 44.88 28.85 6.36 39.32 2.24 43.01 73.90 30.8 156 106
Hori. 4960.000|PK 43.44 31.54 7.43 39.50 2.24 45.15 73.90 28.7 129 155
Hori. 7440.000|PK 43.92 37.10 9.16 39.42 2.24 53.00 73.90 20.9 150 0
Hori. 9920.000|PK 43.53 38.97 10.41 39.30 2.24 55.85 73.90 18.0 150 0
Hori. 19840.000(PK 43.53 39.94 12.02 47.72 -9.54 38.23 73.90 35.6 145 216
Hori. 2351.977|AV 33.55 27.84 14.62 39.46 2.24 38.79 53.90 15.1 256 254
Hori. 2483.500{AV 32.69 27.65 14.76 39.46 2.24 37.88 53.90 16.0 256 254
Hori. 3118.310|AV 35.90 28.85 6.36 39.32 2.24 34.03 53.90 19.8 156 106
Hori. 4960.000{AV 32.62 31.54 7.43 39.50 2.24 34.33 53.90 19.5 129 155
Hori. 7440.000| AV 31.71 37.10 9.16 39.42 2.24 40.79 53.90 13.1 150 0
Hori. 9920.000|AV 31.47 38.97 10.41 39.30 2.24 43.79 53.90 10.1 150 0
Hori. 19840.000{AV 32.36 39.94 12.02 47.72 -9.54 27.06 53.90 26.8 145 216
Vert. 35.809|1QP 35.48 16.46 6.56 32.20 0.00 26.30 40.00 13.7 100 357
Vert. 45.160(QP 45.76 12.95 6.74 32.19 0.00 33.26 40.00 6.7 100 214
Vert. 423.224|1QP 41.38 16.22 9.34 31.98 0.00 34.96 46.00 11.0 100 142
Vert. 2351.977|PK 45.09 27.84 14.62 39.46 2.24 50.33 73.90 235 201 333
Vert. 2483.500|PK 45.20 27.65 14.76 39.46 2.24 50.39 73.90 23.5 140 178
Vert. 3118.310|PK 47.34 28.85 6.36 39.32 2.24 45.47 73.90 28.4 147 32
Vert. 4960.000|PK 44.92 31.54 7.43 39.50 2.24 46.63 73.90 27.2 240 130
Vert. 7440.000|PK 44.04 37.10 9.16 39.42 2.24 53.12 73.90 20.7 150 0
Vert. 9920.000|PK 43.19 38.97 10.41 39.30 2.24 55.51 73.90 18.3 150 0
Vert. 19840.000|PK 43.37 39.94 12.02 47.72 -9.54 38.07 73.90 35.8 115 189
Vert. 2351.977|AV 34.00 27.84 14.62 39.46 2.24 39.24 53.90 14.6 201 333
Vert. 2483.500|AV 33.10 27.65 14.76 39.46 2.24 38.29 53.90 15.6 140 178
Vert. 3118.310|AV 39.64 28.85 6.36 39.32 2.24 37.77 53.90 16.1 147 32
Vert. 4960.000{AV 33.07 31.54 7.43 39.50 2.24 34.78 53.90 19.1 240 130
Vert. 7440.000| AV 31.93 37.10 9.16 39.42 2.24 41.01 53.90 12.8 150 0
Vert. 9920.000{AV 31.54 38.97 10.41 39.30 2.24 43.86 53.90 10.0 150 0
Vert. 19840.000{AV 32.75 39.94 12.02 47.72 -9.54 27.45 53.90 26.4 115 189

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.88 m/3.0 m) = 2.24 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.

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. : 12658405S-A-R1

Page : 35 of 46
Issued date : March 15, 2019
FCCID : AK8XAVAX7000

Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12658405S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3
Date December 23, 2018
Temperature / Humidity 21 deg. C/32%RH
Engineer Shiro Kobayashi
(1 GHz -13 GHz)
Mode Tx, Hopping Off, 3DHS5 2480 MHz
Horizontal
Restricted-band band-edge Plot
i Agilent ORT
Ref §9.84 dBpV Atten 10 dB
sEmiP'k
Log *
10 i - 1 t - - i t -
dB/
sLgFy
V1 52
V3 FC
£(f):
FTun
Swp
Start 2,483 500 GHz Stop 2.500 000 GHz
*Res BH (CISPR) 1 MHz *UBH 3 MHz Sweep 1.84 ms (1261 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot

o Agilent ORT

Ref 95.58 dBpY Atten 18 dB

sEmiP'k

Log *
10 | ! | 1 | 1 | 1 !

dB/

sLaFiv
V1 52 | | | | | | | |
U? FC + 1 - - - + 1 . $orm e

£(F
FTun
Swp

Start 2.483 508 GHz Stop 2,509 098 GHz
sRes BH (CISPR) 1 MHz VBN 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
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Radiated Spurious Emission
(Plot data, Worst case)

Report No. 12658405S-A-R1
Test place Shonan EMC Lab.
Semi Anechoic Chamber 3 3 3
Date December 24, 2018 December 23, 2018 December 24, 2018
Temperature / Humidity 20 deg. C/37 % RH 21 deg. C/32%RH 20 deg. C/37 % RH
Engineer Makoto Hosaka Shiro Kobayashi Makoto Hosaka
(30 MHz -1 GHz) (1 GHz -18 GHz) (18 MHz -26.5 GHz)
Mode Tx, Hopping Off, 3DH5 2480 MHz
80
70
60 ——QP Limit
'g &Y e PK Limit
= 50 &
%_  — X o) H AV Limit
/M [l foze) .
s 40 @ @) @X ® O  Hori./QP
5 X r O Hori/PK
30
é X () O  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 :+81 463 50 6401
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Conducted Spurious Emission

Report No. 12658405S-A-R1
Test place Shonan EMC Lab. No.3 Shielded Room
Date December 23, 2018
Temperature / Humidity 20 deg. C/37 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping Off, DHS
2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
w Agilent RL 5 Agilent RL
Ref 87 dBpll *fitten 20 dB Ref 97 dBpl shitten 20 dB
wPeak wPeak
Log Log
19 19
dB/ dB/
o] o
72.4 724
dBp dEpy
LaAy LgFiv
51§ 51 §2
U3 FC V3 FC
HQ . . 4 + 4 AR
fé;:ak IT"h"\'\'"\’iﬂ'*iJ M I""\ﬂ s aidh i il |, f'(r:i R 8 T P LT U IR FF ) CHO R P AL M
T AR M i RARIR] | Svo T
Start 9,08 kHz © Stop 150.88 kHz Start 158 kHz Stop 30,000 MHz
*Res BH 200 Hz WUBH 620 Hz Sweep 2.279 5 (1201 pts)_ | eRes BH 10 khz *UBH 30 kHz Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

RL

Agilent
sftten 20 dB

Mikrl 2.462 GHz
92.47 dBpV

Ref 167 dBpY
*Peak

Log
18
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Start 30 MHz
*Res BH 108 kHz

*UEH 388 kHz Sveep 2

T Stop 25.000 GHz

.386 5 (1201 pts)

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken,

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

259-1220 JAPAN




Test report No.

Page
Issued date
FCCID

: 12658405S-A-R1
: 38 of46

: March 15, 2019

: AK8SXAVAX7000

Conducted Spurious Emission

Report No. 12658405S-A-R1
Test place Shonan EMC Lab. No.3 Shielded Room
Date December 23, 2018
Temperature / Humidity 20 deg. C/37 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping Off, DHS
2441 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
% Aglent RL H Agllent RL
Ref 67 dBuy *Atten 20 dB Ref 97 dBul sfitten 20 dB
wPeak wPeak
539 7
dB/ dB/
] o
748 74.8
dBuY BV
LaAy LgFiv
51 $2 s1 2
V3 FC V3 FC
AR AR
ew: i PG e - ) _
5ok [ PURIRUAMAL A el b st sl e cabih i G i b o A B o S
FFT e L G kL e iy R

Start 9.0 kHz

*Res EH 208 Hz sUBH 620 Hz

" Stop 150.88 kHz
Sweep 2.279 5 (1201 pts)_

Start 150 kHz
*Res BH 16 khz

VBN 38 kHz

Stop 30,008 MHz
Sweep 285.3 ms (1261 pts)

30 MHz - 25 GHz

= Aaiont RL

sftten 20 dB

Mikrl 2.444 GHz
94.85 depV

Ref 167 dBpY
*Peak

Log N
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Start 30 MHz
*Res BH 108 kHz

*UEH 388 kHz

T Stop 25.000 GHz
Sweep 2.386 s (1201 pts)

UL Japan, Inc.

Shonan EMC Lab.

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

Facsimile :+81 463 50 6401

, 259-1220 JAPAN
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Conducted Spurious Emission

Report No. 12658405S-A-R1
Test place Shonan EMC Lab. No.3 Shielded Room
Date December 23, 2018
Temperature / Humidity 20 deg. C/37 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping Off, DHS
2480 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
% Aglent RL H Agllent RL
Ref 87 dBpll *Atten 20 dB Ref 97 dBpll sfitten 20 dB
wPeak wPeak
s 7
dB/ dB/
] o
738 738
dBpl BV
LaAy LgFiv
51 $2 s1 2
i o
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Start 9.0 kHz

*Res EH 208 Hz sUBH 620 Hz

" Stop 150.88 kHz
Sweep 2.279 s (1201 pts)_

Start 150 kHz
*Res BH 16 khz

Stop 30,008 MHz

VBN 38 kHz Sweep 285.3 ms (1261 pts)

30 MHz - 25 GHz

% Agient
sftten 20 dB

RL
Mkrl 2.485 GHz
93.87 dBpV

Ref 167 dBpY
*Peak

Log
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Sup

. Pt Y
.u-h\.-.wl wN“imwfﬂ{"""'W”‘w R ™

=]
g ™ e

Start 30 MHz
*Res BH 108 kHz

*UEH 388 kHz

T Stop 25.000 GHz
Sweep 2.386 s (1201 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. 12658405S-A-R1
Test place Shonan EMC Lab. No.3 Shielded Room
Date December 23, 2018
Temperature / Humidity 20 deg. C/37 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping Off, 3DHS
2402 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
% Agilent RL # Agilent RL
Ref 87 dBpY *Atten 20 dB Ref 97 dBp *Reten 20 di
wPeak wPeak
Log Log
10 18
dB/ | | | B/
ol ol
79.4 70.4
dEp¥ dBpl
LgAv LaAv
1 $2 | | | | | 51 52
3 FC 3 FC
HQ I - - . . - na
ed: Wl i 1, ) LI Ty e ) —] 7 1 1
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Start 9,00 kHz T Stop 150.80 kHz Start 158 kHz Stop 30,000 MHz
#Res BH 208 Hz sUBH 628 Hz Sweep 2,279 5 (1201 prs)_ #Res BW 18 kHz sBH 3@ kHz Sweep 285.3 ms (1201 prs)
30 MHz - 25 GHz
# Agilent RL
Mkrl 2.402 GHz
Ref 187 dBpV sfAtten 20 dB 99.43 dBpV
*Paak
Log
19 ry
B/ o
ol
70.4
dBpV
LgRv
s1 82 |
V3 FC . .
AAl b T T e a a e i
PGl e B ¥
FTun
Sup
Start 38 MHz Stop 25,000 GHz
sRes BH 108 kHz SUEH 308 kHz Sweep 2.386 s (1201 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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Report No.
Test place

Date

Temperature / Humidity

Engineer

Mode

Conducted Spurious Emission

12658405S-A-R1

Shonan EMC Lab. No.3 Shielded Room
December 23, 2018

20 deg. C/37 % RH

Shiro Kobayashi

Tx, Hopping Off, 3DHS

2441 MHz

9 kHz - 150 kHz

150 kHz - 30 MHz

% Agilent
Ref 87 dBpy

sAtten 20 dB

RL % Agilent

Ref 97 dBpV sfitten 20 dB

RL

*Peak
Log

*Peak
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.88 kHz

Start
*Res BH 200 Hz

WUBH 620 Hz

bt o e

b onnd

" Stop 150.88 kHz
Sweep 2.279 5 (1201 prs)_

Start 158 kHz

*Res BW 18 kHz sVEH 30 kHz

Stop 30,088 MHz
Sreep 285.3 ms (1201 prs)_

30 MHz - 25 GHz

o Agilent
Ref 187 dBpV

sAtten 20 dB

RL
Mkrl 2,444 GHz
95.69 dBpv

*Peak
Log

10
dB/

o]

dBpy
Lafv

$1 52

V3 FC

I st il T e

At

& A Lk, M
B0 [l
FTun

Swp

Start 38 MHz
*Res BN 100 kHz

*UEH 308 kHz

Stop 25.088 GHz
Sweep 2.386 5 (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 :+81 463 50 6401
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Conducted Spurious Emission

Report No. 12658405S-A-R1
Test place Shonan EMC Lab. No.3 Shielded Room
Date December 23, 2018
Temperature / Humidity 20 deg. C/37 % RH
Engineer Shiro Kobayashi
Mode Tx, Hopping Off, 3DHS
2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
% Agilent RL % Agilent RL
Ref 87 dBpll *Rtten 20 dB Ref 97 dBpll sftten 20 dE
wPeak wPeak
Log Log
10 10
d8/ dB/
o] o
7.8 70.8
dBpl Bl
LaAy LgFiv
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Start 9.0 kHz

*Res EH 208 Hz sUBH 620 Hz

" Stop 150.88 kHz
Sweep 2.279 s (1201 pts)_

Start 150 kHz
*Res BH 16 khz

VBN 38 kHz

Stop 30,008 MHz
Sweep 285.3 ms (1261 pts)

30 MHz - 25 GHz

sftten 20 dB

= Aaiont RL

Mkrl 2.485 GHz
99.86 dBpV

Ref 167 dBpY
*Peak
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Start 30 MHz
*Res BH 108 kHz

*UEH 388 kHz

Stop 25.000 GHz
Sweep 2.386 s (1201 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. : 12658405S-A-R1
Page : 43 of 46
Issued date : March 15, 2019
FCC ID : AK8SXAVAX7000
Conducted Emission Band Edge compliance
Report No. 12658405S-A-R1
Test place Shonan EMC Lab. No.3 Shielded Room
Date December 23, 2018
Temperature / Humidity 20 deg. C/37 % RH
Engineer Shiro Kobayashi
Mode Tx DH5
Hopping On
Low High
% Agilent RL 5 Agilent RL
Mkr2 2400 009 GHz Mkr2 2.483 500 GHz
Ref 107 dBuV sfitten 20 d 37.15 dBwV | Ref 167 dBpY sfitten 20 dB 35.14 dBwV
*Peak . sPeak 1
Log I b Log |5 %
19 £ 10 [ AT
d&/ PRV L7 T
J.- \
s aadB %2
. f . TR ] o2 L - 5 .y .
dBpY = - s - dBpv S ot T 7T e T T e T L
LaAv LaAv
5152 51 52
Start 2,393 000 GHz Stop 2.403 000 GHz | Start 2.479 008 GHz Stop 2.459 900 GHz
sRes BH 100 kHz SUBH 300 kHz Sweep 1.04 ms (1201 pts) | eRes BH 108 kHz oVEH 390 kHz Sweep 184 ms (1201 pts)
Marker  Trace Type X fxis fmplituda Marker  Trace Tyoe X Fxis Amplitude
1 L) Frag 2,402 858 GHz 93,53 dBpl) 1 (3] Freg 2,480 158 GHz 95.21 dBpl
2 L) Frag 2,488 200 GHz 37.15 dBpl 2 ()] Freg 2,483 500 GHz 35.14 dBpl
Hopping Off
Low High
% Agilent RL % Agilent RL
Mkr2 2400 009 GHz Mkr2 2.483 500 GHz
Ref 187 dBpl #Atten 20 dl 49,98 dBpV Ref 167 dBpV sftten 29 dl 33.99 dEpV
*Peak N *Peak 1
Log —lo Log =2
Le yERY 18 L
dB/ /N s/ | /N
T s 7 Y
|'.. \ .'l.l I‘_
ol i Dl M\ ;
737 /™ 75.2 N 2
[+ 5T T Py v e e e e dBpV . T T e e ¥ e ey P ey
LaHv Lgfv
51 8 51 s2
Start 2,393 000 GHz Stop 2.403 008 GHz | Start 2.479 000 Gz Stop 2.459 900 GRz
sRes BH 100 kiz +UBH 300 kiiz Sweep 1.04 ms (1201 pts) | sRes BH 108 kHz UBH 300 kHz Sweep 184 ms (1201 prs)
Marker Trace Type ¥ Axis Amplitude Marker Trace Type X Axie Amplitude
1 3 Frag 2,402 158 G6Hz 93.76 dBpll 1 3 Frag 2,480 158 GHz 95.25 dBpl
2 €3 Frag 2,400 280 GHz 40,98 dBpll 2 D Freg 2,483 500 GHz 33.99 depy
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 Emission Band Edge compliance
Report No. 12658405S-A-R1
Test place Shonan EMC Lab. No.3 Shielded Room
Date December 23, 2018
Temperature / Humidity 20 deg. C/37 % RH
Engineer Shiro Kobayashi
Mode Tx 3DH5
Hopping On
Low High
5 Agilent RL 5 Agilent RL
Mkr2 2.400 009 GHz Mkr2 2.483 500 GHz
Ref 107 dBuV sitten 26 dB 4115 dBwV | Ref 107 dBuV sitten 26 dB 35.89 dBwV
sPeak N *Peak
Log pho Log
10 e | 19 [
d&/ / d&/ \
i 1
| ..I'
ol i ol i
739 A 75.2 A o ] 2 N |
BT e i et L e e dBpV B T B R et S
LaRv LaAv
sl s2 sl s2
Start 2.393 000 GHz Stop 2.403 900 GHz | Start 2.479 009 GHz Stop 2.469 900 GHz
Res BH 108 khz 2UBH 3088 kHz Sweep 1.04 ms (1201 pts) | sRes BH 100 kHz 2UBH 3088 kHz Sweep 1.04 ms (1201 pts)
Marker  Trace Type X Axis Amplitude Marker  Trace Type X Axis Amplitude
1 3 Freg 2,402 150 6Hz 93.97 dBul 1 (3] Freg 2,480 900 GHz 95.25 dBpl
2 ()] Freq 2,480 200 GHz 41.15 dBpl 2 (€3] Freq 2,483 500 GHz 35.88 dBpl
Hopping Off
Low High
i Agient RL o Agient RL
Mkr2 2,400 008 GHz Mkr2 2,433 508 GHz
Ref 187 dBpV #Atten 20 dl 43.53 dBpV Ref 187 dBpV #Atten 20 dl 35.13 dBpV
wPeak R wPeak
Log Ly Log o
10 MR o T
dB/ f;’ dB/ ‘-" \
."I II' -'rl I'.
Dl I Dl e
740 R 756 oy 2
BV | T e e e A dBpY e e e Y e
LgAv LgRv 1
51 %2 51 %2
Srare 2,393 009 GHz Stop 2.403 008 GHz Start 2.479 889 GHz Stop 2.489 008 GHz
sRes BH 108 kiz sYEH 308 kHz Sweep 1.04 ms (1201 pts) sRes BH 108 kiz sYEH 308 kHz Sweep 1.04 ms (1201 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type ¥ Axis Anplitude
1 3 Frag 2,402 158 G6Hz 94,85 dBpll 1 3 Frag 2,479 992 6Hz 95,68 dBpll
2 €3 Frag 2,400 280 GHz 43.53 dBpl 2 €3 Frag 2,483 5080 GHz 35.13 dBpll
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 2: Test instruments
Test Instruments
Last . . Calibration
Local ID Lt IHLIE Description Manufacturer Model Serial Calibration Calibuation Interval
Name 1D Due Date
Date (Month)
SATI0-16 | AT 160494 | Attenuator Weinschel Corp. | 54A-10 83406 2017/12/8 | 2018/12/31 12
MWX241- OCT-09-13-
SCC-G32 AT 145183 | Coaxial Cable | Junkosha 02000KMSK | o 2018/11/25 | 2019/11/30 12
MS
SOS-06 AT 146294 ﬁ:ﬁﬁgry A&D AD-5681 4062118 2018/12/5 | 2019/12/31 12
SPM-07 AT 146247 | Power Meter | AGILENT 8990B MY5100272 2018/7/13 2019/7/31 12
SPSS-04 AT 146310 | Power sensor | AGILENT N1923A MY 5326009 2018/7/13 2019/7/31 12
SSA-03 AT 145801 iizcltyr;’e‘? AGILENT E4448A 12"”4825 0151 2018830 | 20195831 12
STS-03 AT,RE | 146210 | Digital Hitester | HIOKI 3805-50 80997823 2018/10/16 | 2019/10/31 12
COTS. TEPTO-
RE 170932 | EMI Software | TSJ DV3(RE,CEM | - . . -
SEML-5 EPE)
KIM-02 RE 146432 | Measure TAJIMA GL19-55 - B B -
SAEC- Semi-Anechoic SAEC-
03(NSA) RE 145565 | Cprh TDK 03(NSA) 3 2018/6/2 2019/6/30 12
SAEC- Semi-Anechoic SAEC-
o3(svswr) | RE 145566 | Cprh TDK 03(SVEWR) 3 2018/7/17 2019/7/31 12
SAF-03 RE 145126 | Pre Amplifier | SONOMA 310N 290213 2018/2/16 2019/2/28 12
SAF-04 RE 145127 | Pre Amplifier | L0¥° TPAO118-36 | 2072554 2018/6/26 2019/6/30 12
Corporation
SAF-08 RE 145007 | Pre Amplifier | LY HAPI8-26W | 19 2018/3/27 2019/3/31 12
Corporation
SATI006 | RE 145137 | Attenuator AGILENT 8493C-010 74865 2018/11/25 | 2019/11/30 12
SAT6-13 RE 167094 | Attenuator JFW 50HF-006N - 2018/2/9 2019/2/28 12
SBA-03 RE 145023 i;i‘;ﬁ;“:' Schwarzbeck BBA9106 91032666 2018/6/17 2019/6/30 12
SCC- . Fujikura/Fujikura
C1/C2/C3/C Coaxial /Suhner/Suhner/s | SDZW/I2DSF 1 -/0901-
RE 145171 | Cable&RF A/141PE/141P | 271(RF 2018/4/9 2019/4/30 12
4/C5/C10/S Select uhner/Suhner/TO E/141PE/141P Selector)
RSE-03 clector YO clector
. APR-30-15-
SCC-GO5 RE 145039 | Coaxial Cable | Junkosha J121102207-00 | 2 2018/1/29 2019/1/31 12
SCC-G22 RE 145180 | Coaxial Cable | Suhner fngFLEX 296199/4 2018/5/11 2019/5/31 12
MWX241-
SCC-G33 RE 145184 | Coaxial Cable | Junkosha 01000KMSK | - 2018/4/20 2019/4/30 12
MS
MWX221-
SCC-G41 RE 151617 | Coaxial Cable | Junkosha 01000NFSNM | 16128006 2018/1/29 2019/1/31 12
S/B
SCC-G45 RE 168301 | Coaxial Cable }RIUBE“SUNE f(%CSFLEX 800137/2EA 2018/3/28 2019/3/31 12
SFL-18 RE 145305 | Highpass Filter | MICRO- HPM50111 119 2018/4/20 | 2019/4/30 12
ghp TRONICS
SHA-03 RE 145501 | Horn Antenna Schwarzbeck BBHA9120D 9120D-739 2018/7/23 2019/7/31 12
SHA-04 RE 145512 | Horn Antenna_| ETS LINDGREN | Sep-60 LM3640 2018/7/23 2019/7/31 12
SLA-07 RE 145529 ]A‘r’fg:;"dlc Schwarzbeck VUSLPOI11B | 196 2018/6/17 2019/6/30 12
SOS-05 RE 146293 ﬁ:ﬁﬁgry A&D AD-5681 4062518 2018/10/25 | 2019/10/31 12
SSA-02 RE 145800 | Spectrum AGILENT E4448A MY4825010 2018/3/5 | 2019/3/31 12
Analyzer 6
. Rohde &
STR-08 RE 150463 | Test Receiver | 3" > ESW44 101581 2018/11/28 | 2019/11/30 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 international standards.

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

calibrations.

Test item: RE: Radiated Emission test, AT: Antenna Terminal Conducted test

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
1481463 50 6401

Facsimile






