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TEST REPORT

Application No.: T32020260130EM

Applicant: BANDAI NAMCO (THAILAND) CO.,LTD.
Address of Applicant: 178-179,179/1 Moo 12 Bangna-Trad Road, Km.44, Bangwua, Bangpakong
Chachoengsao 24130, Thailand

Equipment Under Test (EUT):

EUT Name: COMPLETE SELECTION MODIFICATION GARREN BUCKLE & ROUSER
ABSORBER & GARREN ROUZER

Model No.: 2506742

FCC ID: 2AW4W2506742

Standard(s) : 47 CFR Part 15, Subpart C 15.249
Date of Receipt: 2020-07-02

Date of Test: 2020-07-02 to 2020-07-16

Date of Issue: 2020-07-20

Test Result: Pass*

* In the configuration tested, the EUT complied with the standards specified above.
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EMC Manager
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2 Test Summary
Radio Spectrum Technical Requirement
Item Standard Method Requirement Result
. 47 CFR Part 15, 47 CFR Part 15, Subpart
Antenna Requirement Subpart C 15.249 N/A C 15.203 Pass
Radio Spectrum Matter Part
Item Standard Method Requirement Result
. 47 CFR Part 15, | ANSI C63.10 (2013) | 47 CFR Part 15, Subpart
20dB Bandwidth Subpart C 15.249 Section 6.9 C15.215 Pass

Field Strength of the | 47 oep part 15, | ANSI C63.10 (2013) | 47 CFR Part 15, Subpart

Fundamental Signal . Pass
(15.249(a)) Subpart C 15.249 Section 6.5&6.6 C 15.249(a)
Restricted Band 47 CFR Part 15, | ANSI C63.10 (2013) 47 CFR Part 15, Subpart

Around Fundamental
Frequency

C 15.205 & 15.249(d) & | Pass

Subpart C 15.249 | Section 6.4&6.5&6.6 15.209

47 CFR Part 15, | ANSI C63.10 (2013) | 47 CFR Part 15, Subpart

Radiated Emissions | o 001t C 15.249 | Section 6.486.586.6 | C 15.209 & 15.249 (a),(d) | 258

Declaration of EUT Family Grouping:
N/A

Abbreviation:

Tx: In this whole report Tx (or tx) means Transmitter.
Rx: In this whole report Rx (or rx) means Receiver.

RF: In this whole report RF means Radiated Frequency.
CH: In this whole report CH means channel.

Volt:  In this whole report Volt means Voltage.

Temp: In this whole report Temp means Temperature.
Humid: In this whole report Humid means humidity.
Press: In this whole report Press means Pressure.

N/A:  In this whole report not application.
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4 General Information
4.1 Details of E.U.T.
Power supply: DC 4.5V ('AAA' size battery x 3)
Test voltage: DC45V
Antenna Gain: 2.94 dBi
Antenna Type: Integral antenna
Modulation Type: GFSK
Number of Channels: 1
Operation Frequency: | 2477 MHz
Series no.: A1l
Firmware version: N/A
EUT channels and frequencies list:
Frequency
Channel (MHz)
1 2477

Test frequencies is 2477 MHz.

4.2 Description of Support Units
The EUT has been tested as an independent unit.
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4.3 Measurement Uncertainty
EMI
No. Item Measurement Uncertainty
1 Conduction emission 2.5dB (9kHz to 150kHz)
2.6dB (150kHz to 30MHz)
5.1dB (30MHz-1GHz)

4.9dB (1GHz-6GHz)

2 Radiated emissi
adiated emission 4.7dB (6GHz-18GH2)
5.6dB (18GHz-40GHz)

Remark:
The Uiz (lab Uncertainty) is less than Ugis,r (CISPR Uncertainty), so the test results

- compliance is deemed to occur if no measured disturbance level exceeds the disturbance limit;

- non-compliance is deemed to occur if any measured disturbance level exceeds the disturbance

limit.
According to decision rule based on Clause 4.2 of CISPR 16-4-2, the EUT complied with the

standards specified above.
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4.4 Test Location

4.5

4.6

4.7

All tests were performed at:

SGS Hong Kong Limited

Unit 2 and 3, G/F, Block A, Po Lung Centre,

11 Wang Chiu Road, Kowloon Bay, Kowloon, Hong Kong
Tel: +852 2305 2570 Fax: +852 2756 4480

No tests were sub-contracted.

Test Facility
The test facility is recognized, certified, or accredited by the following organizations:
+HOKLAS (Lab Code: 009)

SGS Hong Kong Limited has been accepted by HKAS Executive, on the recommendation of the
Accreditation Advisory Board, as a HOKLAS Accredited Laboratory, this laboratory meets the
requirements of ISO/IEC 17025:2017 an it has been accredited for performing specific test as listed
in the scope of accreditation within the test category of Electrical and Electronic Products.

«lIAS Accreditation (Lab Code: TL-187)

SGS Hong Kong Limited has met the requirements of AC89, IAS Accreditation Criteria for Testing
Laboratories, and has demonstrated compliance with ISO/IEC Standard 17025:2017, General
requirements for the competence of testing and calibration laboratories. This organization is
accredited to provide the services specified in the scope of accreditation maintained on the IAS
website (www.iasonline.org).

The report must not be used by the client to claim product certification, approval, or endorsement by IAS, NIST, or any agency
of the Federal Government.

« FCC Recognized Accredited Test Firm(CAB Registration No.: 514599)

SGS Hong Kong Limited has been accredited and fully described in a report filed with the (FCC)
Federal Communications Commission. The acceptance letter from the FCC is maintained in our files.
Designation Number: HK0015, Test Firm Registration Number: 514599.

«Industry Canada (Site Registration No.: 26103; CAB Identifier No.: HK0015)

SGS Hong Kong Limited has been recognized by Department of Innovation, Science and Economic
Development (ISED) Canada as a wireless testing laboratory. The acceptance letter from the ISED is
maintained in our files. CAB Identifier No: HK0015, Site Registration Number: 26103.

Deviation from Standards

None

Abnormalities from Standard Conditions
None
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5 Equipment List
Radiated Emissions (30MHz-1GHz)
Equipment Manufacturer Model No | Inventory No | Cal Date |Cal Due Date
3m Semi-Anechoic ChamPro N/A E229 2019/8/9 | 2020/8/8
Chamber
Coaxial Cable SGS N/A E167 2020/7/21 | 2021/7/20
EMI TesttoF;"gﬁli;’er 9kHz|  pohde & Schwarz |ESR7/102208|  E314 2020/05/18 | 2021/05/18
EMI Test Receiver 9kHz| o\ 40 8 Schwarz |ESR3/102326]  E231 2019/9/2 |  2020/9/1
to 3.6GHz
TRILOG Super Broadb.
Test Antenna, (25) 30- Schwarzbeck VULB 9168 E264 2018/10/20 | 2020/10/19
1000 (2
EMC32 Test software Rohde & Schwarz Version 10 N/A N/A N/A
Boresight Mast ChamPro  |AM-BS-4500-E|  E237 - -
Controller
Turntable with Controller ChamPro EM1000 E238 -- --
20dB Bandwidth
Equipment Manufacturer Model No | Inventory No | Cal Date |Cal Due Date
SMBV100A VECTOR
SIGIAL GENERATOR | Rohde & Schwarz | SMBV100A E234 2019/8/21 | 2020/8/20
FSV40 SIGNAL
ANALYZER 406K, | Rohde & Schwarz FSV40 E235 2019/8/21 | 2020/8/20
Wire'esfccmvr;' Tester | ponde & Schwarz | CMW270 E240 2019/8/21 | 2020/8/20
OSP Rohde & Schwarz | OSP-B157W8 E242 2019/8/21 | 2020/8/20
Cable Rohde & Schwarz J12J()1(§)_2539' E239 2019/9/23 | 2020/9/22
General used equipment
Equipment Manufacturer Model No Inventory No | Cal Date | Cal Due Date
Digital temperature & SATO SK-L200TH Il E232 2019/10/28 | 2020/10/27
humidity data logger
Electronic Digital
Thermometer with nil 2074/2075 E159 2019/10/28 | 2020/10/27
Hygrometer
Barometer with digital SATO 7612-00 E218 2020/4/23 | 2021/4/22
thermometer
Conditional Chamber | 2M°ng Zhi Testing |7 ¢ 545 E216 | 2019/8/22 | 2020/8/21

Instruments
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Radiated Spurious Emissions (above 1GHz)
Equipment Manufacturer Model No | Inventory No | Cal Date |Cal Due Date
3m Semi-Anechoic ChamPro N/A E229 2019/8/9 | 2020/8/8
Chamber
EMI Test Receiver 9kHz| o\ 40 8 Schwarz |ESR3/102326]  E231 2019/9/2 |  2020/9/1
t0 3.6GHz
Signal and Spectrum
Amayenr o1z o6 5tz | Ronde & Schwarz FSW26 E296 2019/10/29 | 2020/10/28
Spectrum Anelyzer M1z Rohde & Schwarz | FSP30 E204 2020/5/11 | 2021/5/10
Horn Antenna 1 - 18GHz Schwarzbeck BBHA9120D E211 2020/1/29 2022/1/29
Horn ﬁgtgﬂza‘ 15- Schwarzbeck BBHA9170 E212 2017/10/17 | 2020/10/16
Preamp:'ggLiSdB’ 1- Schwarzbeck BBV9718 E214 2020/4/14 | 2021/4/12
Preamplifier 33dB, 18 - | g arsbeck BBV9719 E215 2019/4/24 | 2021/4/23
26.5GHz
Broadband Coaxial
Preamplifier typ. 30 dB, Schwarzbeck BBV 9721 E266 2019/8/22 2020/8/21
18-40 G
Highpass Filter 3.5- - WHNX3.5/26.5
26.5GHz Wainwright G-6SS E205 2019/4/24 2021/4/23
.. WRCJV
Band Reject Filter 2.4- Wainwright 2400/2500- E206 2019/4/24 | 2021/4/23
2.5GHz
2100
RF cable SMA to SMA SF104-
caple 0 HUBER+SUHNER |26.5/2*11SMA|  E207-1 2019/9/26 | 2020/9/25
10000mm 45
Boresight Mast ChamPro AM-BS-4500-E|  E237 . .
Controller
Turntable with Controller ChamPro EM1000 E238 -- --
EMC32 Test Software R&S Version 10 N/A -- --
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6 Radio Spectrum Technical Requirement

6.1 Antenna Requirement

6.1.1 Test Requirement:
47 CFR Part 15, Subpart C 15.203
Limit:

15.203 requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit so
that a broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited.

6.1.2 Conclusion

Standard Requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently

attached antenna or of an antenna that uses a unique coupling to the intentional radiator, the

manufacturer may design the unit so that a broken antenna can be replaced by the user, but the use
of a standard antenna jack or electrical connector is prohibited.

EUT Antenna:

The antenna is integrated on the main PCB and no consideration of replacement. The best case gain
of the antenna is 2.94 dBi.
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7 Radio Spectrum Matter Test Results

7.1 20dB Bandwidth

Test Requirement 47 CFR Part 15, Subpart C 15.215
Test Method: ANSI C63.10 (2013) Section 6.9
Limit: N/A

7.1.1 E.U.T. Operation

Operating Environment:

Temperature: 25 °C Humidity: 50 % RH

Test mode a:TX mode_Keep the EUT in transmitting with modulation mode.
7.1.2 Test Setup Diagram

Spectrum Analyzer

o |
Fd =N o ) o |
e ) o |
== [ s |

-
=

Non-Conducted Table

Ground Reference Plane

7.1.3 Measurement Procedure and Data
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Mode:a;
Ref Level -10.00 dBm @ RBW 30 kHz
Att 10 dB SWT 63.2 ps @ YBW 100 kHz Mode Auto FFT
@® 1Pk Max
M1[1] -43.71 dBm
2.476646500 GHz
-20 dém ndB 20.00 dB
Bw 842.000000000 kHz
-30 dém Q factor 2941.4
-40 dBm Rl
[
-60 dBm 1{ f
70 dBm ﬁ,ﬁ' ,ﬁ.k
-0 dBm S i A
-90 dBm
-100 dBm
CF 2.477 GHz 5000 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function Function Result
M1 ‘ 1] 2,4766465 GHz | -43.71 dBm | ndb down 242.0 kHz
T1| | 1] 2.4765175 GHz -63.70 dem | nde 20.00 dB
T2 [ 1] 2,4773595 GHz -63.84 dBm | Q factar 2941.4

20dB Bandwidth = 0.842 MHz
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7.2 Field Strength of the Fundamental Signal (15.249(a))

Test Requirement 47 CFR Part 15, Subpart C 15.249(a)
Test Method: ANSI C63.10 (2013) Section 6.5&6.6
Measurement Distance: 3m
Limit:
Fundamental Field strength of Field strength of
frequency(MHz) fundamental(millivolts/meter) harmonics(microvolts/meter)
902-928 50 (94dBuV/m) 500 (54dBuV/m)
2400-2483.5 50 (94dBuV/m) 500 (54dBuV/m)
5725-5875 50 (94dBuV/m) 500 (54dBuV/m)
24000-24250 250 (108dBuV/m) 2500 (68dBuV/m)

Remark: The frequencies above 1000MHz are based on average limits. However, the peak field
strength of any emission shall not exceed the maximum permitted average limits specified above by
more than 20 dB under any condition of modulation.

For fundamental frequency in “902-928MHz”, the field strength of fundamental is based on Quasi-
Peak.
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E.U.T. Operation
Operating Environment:
Temperature: 25 °C Humidity: 50 % RH
Test mode a:TX mode_Keep the EUT in transmitting with modulation mode.

Test Setup Diagram

Antenna Tower
A i- 1:J

] t
EUT | SESIS || EUT
A

Antenna Tower

w0ST

x -
w
=3
:
5 [
3 Turntable Ground Reference Plane -~ ~ g
Ground Reference Plane
et Racelvar 5 [ Test Racaiver e
- - 5| Controller Controller —

7.2.3

30MHz-1GH= Above 1GHz

Measurement Procedure and Data

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at
a 3 or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position
of the highest radiation.

b. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at
a 3 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

c. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was
mounted on the top of a variable-height antenna tower.

d. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

e. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was
tuned to heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find
the maximum reading.

f. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

g. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using peak, quasi-peak or average method
as specified and then reported in a data sheet.

h. Test the EUT in the lowest channel, the middle channel, the Highest channel.

i. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and
found the X axis positioning which it is the worst case.

j- Repeat above procedures until all frequencies measured was complete.
Remark: Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor
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Mode:a;
Peak Average Peak Avergae
Frequency Peak Average Pol. Corr. Margin Margin Limit Limit Result
(MHz) (dBuV/m) (dBpV/m) (dB/m) (dB) (dB) (dBpV/m) (dBpV/m)
2477.000 64.8 46.8 H -4.8 49.2 47.2 114.0 94.0 Pass
2477.000 66.8 48.5 -4.8 47.2 45.5 114.0 94.0 Pass
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7.3 Restricted Band Around Fundamental Frequency

Test Requirement 47 CFR Part 15, Subpart C 15.205 & 15.249(d) & 15.209
Test Method: ANSI C63.10 (2013) Section 6.4&6.5&6.6
Measurement Distance: 3m
Limit:
Frequency Limit (dBuV/m @3m) Remark
30MHz-88MHz 40.0 Quasi-peak Value
88MHz-216MHz 43.5 Quasi-peak Value
216MHz-960MHz 46.0 Quasi-peak Value
960MHz-1GHz 54.0 Quasi-peak Value
Above 1GHz 54.0 Average Value
Above 1GHz 74.0 Peak Value
Emission radiated outside of the specified frequency bands, except for harmonics, shall
be attenuated by at least 50 dB below the level of the fundamental or to the general
radiated emission limits in Section 15.209, whichever is the lesser attenuation.
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E.U.T. Operation
Operating Environment:
Temperature: 25 °C Humidity: 50 % RH
Test mode a:TX mode_Keep the EUT in transmitting with modulation mode.

Test Setup Diagram

Antenna Tower
A i- 1:J

o f
EUT | - || EUT
A

Antenna Tower

w0ST

= _
5
2
g
3
4 Turntable Ground Reference Plane o @ g
Ground Reference Plane
et csivst .| B g S -
el St —ﬁ—

7.3.3

30MHz-1GH= Above 1GHz

Measurement Procedure and Data

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at
a 3 or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position
of the highest radiation.

b. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at
a 3 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

c. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was
mounted on the top of a variable-height antenna tower.

d. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

e. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was
tuned to heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find
the maximum reading.

f. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

g. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using peak, quasi-peak or average method
as specified and then reported in a data sheet.

h. Test the EUT in the lowest channel, the middle channel, the Highest channel.

i. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and
found the X axis positioning which it is the worst case.

j- Repeat above procedures until all frequencies measured was complete.
Remark: Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor
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Mode:a;
Frequency Antenna Emission Level (dBI.IV/m) Limit (dBI.IV/m)
L. Remark
(MHz) Polarization Peak Average Peak Average
2390.000 H 24.7 / 74.0 54.0 Pass
2483.500 H 25.8 / 74.0 54.0 Pass
2390.000 V 23.9 / 74.0 54.0 Pass
2483.500 V 23.8 / 74.0 54.0 Pass




7.4 Radiated Emissions
47 CFR Part 15, Subpart C 15.209 & 15.249 (a),(d)
ANSI C63.10 (2013) Section 6.486.586.6
Measurement Distance: 3m

Test Requirement
Test Method:
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Limit:
Field strength Limit Measurement Distance
Frequency(MHz) (microvolts/rr?eter) (dBuV/m) Detector (meters)
0.009-0.490 2400/F(kHz) - - 300
0.490-1.705 24000/F(kHz) - - 30
1.705-30 30 - - 30
30-88 100 40.0 QP 3
88-216 150 43.5 QP 3
216-960 200 46.0 QP 3
960-1000 500 54.0 QP 3
Above 1000 500 54.0 AV 3
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7.4.1 E.U.T. Operation
Operating Environment:
Temperature: 25 °C Humidity: 50 % RH
Test mode a:TX mode_Keep the EUT in transmitting with modulation mode.

7.4.2 Test Setup Diagram

0.6m Loup Antenna

-

: L Antenna Tower
; Antenna

L

h
EuT

—_—l

Turntable Ground Reference Plane

Test Receiver

T T

Below 30MHz 30MHz-1GHz

Test Receiver = | | e
| [Peiess Foomotier]

Antenna Tower

Ground Reference Plane

Test Receiver (L= .|

Above 1GHz
7.4.3 Measurement Procedure and Data

For testing performed with the loop antenna, the center of the loop was positioned 1 m above the
ground and positioned with its plane vertical at the specified distance from the EUT. During testing
the loop was rotated about its vertical axis for maximum response at each azimuth and also
investigated with the loop positioned in the horizontal plane. Only the worst position of vertical was
shown in the report.
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Radiated emission below 1GHz
Antenna polarization : Horizontal (worse plot was shown as below)

60T

Level in dBuV/m

r t t t t t t t t t |
30 200 400 600 800 1000
Frequency in MHz

Frequency | QuasiPeak Pol. Corr. Margin Limit Result
(MHz) (dBuV/m) (dB/m) (dB) (dBuV/m)
229.238000 22.7 H 11.5 23.3 46.0 Pass
245.631000 22.2 H 12.7 23.8 46.0 Pass
262.121000 24.4 H 12,5 21.6 46.0 Pass
294.810000 25.0 H 13.9 21.0 46.0 Pass
311.203000 23.2 H 14.8 22.8 46.0 Pass
327.499000 25.5 H 15.3 20.6 46.0 Pass

Remark:

1. All readings are Quasi-Peak values.

2. Correction Factor = Antenna Factor + Cable Loss.
3. Pol. = antenna polarization
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Antenna polarization : Vertical (worse plot was shown as below)

60T

£
>
=
[a5]
©
3
it
30 200 400 600 800 1000
Frequency in MHz
Frequency | QuasiPeak Pol. Corr. Margin Limit Resul
esult
(MHz) (dBuV/m) (dB/m) (dB) (dBuV/m)
98.288000 22.2 v 10.5 21.3 43.5 Pass
130.977000 24.6 v 12.7 18.9 43.5 Pass
163.763000 27.5 v 14.3 16.0 43.5 Pass
180.156000 23.6 v 12.1 19.9 43.5 Pass
245.631000 20.4 v 12.7 25.6 46.0 Pass
459.516000 17.6 v 18.5 28.4 46.0 Pass

Remark:

1. All readings are Quasi-Peak values.

2. Correction Factor = Antenna Factor + Cable Loss.
3. Pol. = antenna polarization
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Above 1GHz
Emission Level .
Limit (dBuV/m
Frequency Antenna (dBpV/m) (dBuV/m) Remark
(MHz) Polarization

Peak | Average Peak | Average
1413.000 H 23.1 / 74.0 54.0 Pass
2836.000 H 26.4 / 74.0 54.0 Pass
4909.000 H 32.3 / 74.0 54.0 Pass
2242.000 \ 27.2 / 74.0 54.0 Pass
3672.500 \ 28.9 / 74.0 54.0 Pass
4387.000 \ 31.1 / 74.0 54.0 Pass

Remark:

1. All readings are Peak values.
2. Correction Factor = Antenna Factor + Cable Loss.
3. Pol. = antenna polarization
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8 Photographs

Remark: Photos refer to Appendix: External Photo, Internal Phot, and Setup Photo

- End of the Report -




