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TEST REPORT

Applicant . Shanghai Teraoka Electronic Co., Ltd.
EUT Description : SMART CARD TERMINAL

(A) Model No. . Referto Sec.2.1
(B) Power Supply : DC5V
(C) Test Voltage : DCS5V (Via Adaptor)

Test Procedure Used:

FCC RULES AND REGULATIONS PART 15 SUBPART E
AND ANSI C63.10-2013

The device described above is tested by Audix Technology (Shanghai) Co., Ltd. to
determine the maximum emission levels emanating from the device. The maximum
emission levels are compared to the FCC Part 15 Subpart E limits.

The test results are contained in this test report and Audix Technology (Shanghai) Co.,
Ltd. is assumed full responsibility for the accuracy and completeness of these
measurements. This report also shows that the EUT (M/N: Refer to Sec2.1), which was
tested is technically compliance with the FCC limits.

This report applies to above tested Sample only. This report shall not be reproduced in
part without written approval of Audix Technology (Shanghai) Co., Ltd.

The test results for EUT's BLE/ WIFI (2.4G)/BT / WIFI (5G) function are contained
in No.ACI-F21108, ACI-F21109, ACI-F21121, ACI-F21122 report.

Date of Test : 2021.01.17 Date of Report : 2021.06.04
Producer : ‘j?M l/m
JAREY'LU/ Supervisor

Reviewer : Ql\mn \A /

BYRON WU // Deputy ASsistant Manager

— .
AUD‘X For and on behalf of
Audix Technology (Shanghai) Co., Lid.

..... ..Signatory: %

Authorized Slgnatumf 8) BYR(»VKWO/ASSIStant General Manager

Audix Technology (Shanghai) Co., Ltd.  Report No.: ACI-F21123
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1 SUMMARY OF STANDARDS AND RESULTS

1.1

Description of Standards and Results

The EUT have been tested according to the applicable standards as referenced

below:
Description / Test Item Test Standard Results | Meets Limit
EMISSION
Transmit Power Control FCC RULES AND REGULATIONS PART 15
(TPC) SUBPART E N/A 15.247(h)(1)
AND ANSI C63.10:2013
Non-Occupancy
Period N/A
DFS Detection
Threshold N/A
Channel
Availability N/A
Check Time
U'gfng‘itf;ﬁon FCC RULES AND REGULATIONS PART 15| N/A
DFS DFS Detecti SUBPART E 15.247(h)(2)
erection AND ANSI C63.10:2013 N/A
Threshold
Channel Closing
Transmission Pass
Time
Channel Move
. Pass
Time
U-NII Detection
Bandwidth N/A

N/A is an abbreviation for Not Applicable.

Audix Technology (Shanghai) Co., Ltd.

Report No.: ACI-F21123
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2 GENERAL INFORMATION

2.1 Description of Equipment Under Test

Description : SMART CARD TERMINAL

Type of EUT M Production [ Pre-product [ Pro-type
Model Number : WB-20

Radio Tech : Bluetooth 4.2;

IEEE 802.11 a/b/g/n/ac.

Channel Freq. : BLE: 2402MHz-2480MHz;
BT: 2402MHz-2480MHz
IEEE 802.11a:
5180MHz—5240MHz; 5260MHz—5320MHz
5500MHz—5700MHz; 5745MHz—5825MHz
IEEE 802.11ac VHT20:
5180MHz—5240MHz; 5260MHz—5320MHz
5500MHz—5700MHz; 5745MHz—5825MHz
IEEE 802.11ac VHTA40:
5190MHz—5230MHz; 5270MHz—5310MHz
5510MHz—5670MHz; 5755MHz—5795MHz
IEEE 802.11ac VHTSO:
5210MHz, 5290MHz; 5530MHz—5610MHz; 5775MHz
IEEE 802.11b: 2412MHz—2462MHz
IEEE 802.11g: 2412MHz—2462MHz
IEEE802.11nHT20:
2412MHz—2462MHz;
5180MHz—5240MHz; 5260MHz—5320MHz
5500MHz—5700MHz; 5745MHz—5825MHz
IEEE802.11nHT40:
5190MHz—5230MHz; 5270MHz—5310MHz
5510MHz—5670MHz; 5755MHz—5795MHz

Modulation : BLE: GFSK;
BT: FHSS, GFSK, DPSK, DQPSK;
802.11b: DSSS (CCK, DQPSK, DBPSK);
802.11a/g/n: OFDM (64QAM, 16QAM, QPSK, BPSK);
802.11ac: OFDM (256QAM, 64QAM, 16QAM, QPSK, BPSK).

DFS Info. : Operational Mode:
[ Master
M Client without Radar Detection
O Client with Radar Detection

TPC Info. : TPC Function:
0 With TPC
M Without TPC

Audix Technology (Shanghai) Co., Ltd.  Report No.: ACI-F21123
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Antenna Info.

Applicant

Manufacturer

Factory

Antenna Type: SMA Antenna
Antenna Gain: 5 dBi

The Antenna was an antenna that uses a unique
coupling to the intentional radiator that is comply with
15.203 requirement.

Shanghai Teraoka Electronic Co., Ltd.
Tinglin Industry Development Zone, Jinshan District,

Shanghai, China

same as Applicant

same as Applicant

2.2 Test Information

The EUT was operation at client mode, the modulation and channel was
selected by a Wi-Fi Router.

. Frequency
Modulation Test Channel (MHz)
58 5290
802.11ac-VHTS80 106 5530
2.3 Sample Description
Test Item Model Number Sample Number Dat.e of
receipted
DFS WB-20 E20111479-04/04 2020.11.02

2.4  Supported equipment

Brand
Product Name:
Model Name

HUAWEI
Adaptor

HW-050200C01

2.5 Description of Test Facility

Name of Firm

Site Location

Accredited by NVLAP, Lab Code
FCC Designation Number

Test Firm Registration Number

: Audix Technology (Shanghai) Co., Ltd.

: 3F and 4F, 34Bldg, 680 Guiping Rd.,
Caohejing Hi-Tech Park,
Shanghai 200233, China.

: 200371-0

: CN5027

: 954668

Audix Technology (Shanghai) Co., Ltd.  Report No.: ACI-F21123
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3 DFS MEASUREMENT

§15.407(h)(2)(iii):
Channel Move Time. After a radar's presence is detected, all transmissions
shall cease on the operating channel within 10 seconds. Transmissions during
this period shall consist of normal traffic for a maximum of 200 ms after
detection of the radar signal. In addition, intermittent management and control
signals can be sent during the remaining time to facilitate vacating the

operating channel.

KDB 905462 DO02:

3.1 Test Equipment
The following test equipment was used during the Emission Bandwidth
measurement:
Item Type Manufacturer | Model No. Serial No. Cal. Date | Cal. Interval
1. Spectrum Agilent N9010A  |MY52221182| 2020.09.16 | 1 Year
Analyzer
2, | MXGVector | ypyqIGHT | N5182B [MY53051937 2020.03.08 | 1 Year
Signal Generator
DFS Radar N7607B
3. Profiles KEYSIGHT Signal Studio V32,00 - -
AX6000
4. | Dual-band Wi-Fi ASUS RT-AX88U - -
Router
3.2 Block Diagram of Test Setup
Radar Test O
Signal Generator Master
':I.I‘IIJIQ
LM* 2-Way 2-Way
Spliter! te—{ i J—» Splitier
MRS I CD?‘nlb:?Trer CD?‘I':b:IE'IrEr
Q O Spectrum
uuTt Analyzer
Client) {with 10 8 intemad
Altenuation)
3.3  Specification Limits

Audix Technology (Shanghai) Co., Ltd.

Report No.: ACI-F21123




Shanghai Teraoka Electronic Co., Ltd.

FCC ID: 2ARYWWB-20

Page 8 of 15

Table 1: Applicability of DFS Requirements Prior to Use of a Channel

Requirement Operational Mode
Client Client With
Without
Master Radar
Radar Detecti
Detection ctechion
Non-QOccupancy Period Not required | Yes
Yes
DFS Detection Threshold Yes Not required | Yes
Channel Availability Check Time Yes Not required | Not required
U-NII Detection Bandwidth Yes Not required | Yes

Table 2: Applicability of DFS requirements during normal operation

Requirement Operational Mode
Master Device or Client Client Without
with Radar Detection Radar Detection
DFS Detection Threshold Yes Not required
Channel Closing Transmission Time Yes Yes
Charnnel Move Time Yes Yes
U-NIT Detection Bandwilith Yes Not required

Additional requirements for devices with Master Device or Client with | Client Without Radar

multiple bandwidth modes Radar Detection Detection

U-NIT Detection Bandwidth and Statistical All BW modes must be tested Not required

Performance Check

Channel Move Time and Channel Closing Test using widest BW mode Test using the widest

Transmission Time available BW mode available for
the link

All other tests Any single BW mode Not required

Note: Frequencies selected for statistical performance check (Section 7.8.4) should include several
frequencies within the radar detection bandwidth and frequencies near the edge of the radar
detection bandwidth. For 802.11 devices it is suggested to select frequencies in each of the
bonded 20 MHz channels and the channel center frequency.

Table 3: DFS Detection Thresholds for Master Devices
and Client Devices with Radar Detection

Maximum Transmit Power Value
(See Notes 1, 2, and 3)
EIRP = 200 nmullrwatt -64 dBm
EIRP < 200 milliwatt and -62 dBm
power spectral density < 10 dBm/MHz
EIRP < 200 milliwatt that do not meet the power spectral density | -64 dBm
requirement

Note 1: This 1s the level at the input of the receiver assuming a 0 dBi receive antenna.

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude of the
test transmussion waveforms to account for variations in measurement equipment. This will ensure that
the test signal is at or above the detection threshold level to trigger a DFS response.

Note3: EIRP is based on the highest antenna gain. For MIMO devices refer to KDB Publication
662911 DO1.

Audix Technology (Shanghai) Co., Ltd.  Report No.: ACI-F21123
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Table 4: DFS Response Requirement Values

Parameter Value
Non-occupancy period Minimum 30 minutes
Channel Availability Check Time 60 seconds
Channel Move Time 10 seconds

See Note 1.
Channel Closing Transmission Time 200 milliseconds + an

aggregate of 60
nulliseconds over remaining
10 second period.

See Notes 1 and 2.

U-NII Detection Bandwidth Minimum 100% of the U-
NI 99% transnussion
power bandwidth. See Note
3.

Note 1: Channel Move Time and the Channel Closing Transmission Time should be performed with
Radar Type 0. The measurement tinung begms at the end of the Radar Type 0 burst.

Note 2: The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the
beginning of the Channel Move Time plus any additional intermittent control signals required to
facilitate a Channel move (an aggregate of 60 milliseconds) during the remainder of the 10 second
period. The aggregate duration of control signals will not count quiet periods in between transmissions.
Note 3: During the U-NII Defection Bandwidth detection test, radar type 0 should be used. For each
frequency step the minimum percentage of detection is 90 percent. Measurements are performed with
no data traffic.

3.4

3.5

3.6

Operating Condition of EUT
The EUT operate as client, connect to the Wi-Fi Router.

Test Procedure

The conducted setup shown on Section 3.2 was used to measure the Chanel
Closing Transmission Time and Channel Move Time.

For a Client Device without DFS, the Channel Move Time and Channel
Closing Transmission Time requirements will be verified with one Short Pulse
Radar Type defined in Table 5 of KDB 905462 DO02.

The Client Device (EUT) is associated with the Master Device (Wi-Fi Router).
The Data Traffic is streamed from the Master Device to the Client Device.
Radar waveforms generated with the Vector Signal Generator are injected into
the Master Device on the operating channel.

Observe the transmissions of the EUT at the end of the radar burst on the
operating channel for duration greater than 10 seconds. Measure and record the
transmissions from the UUT during the observation time (Channel Move Time).
Measure and record the Channel Move Time and Channel Closing
Transmission Time if radar detection occurs.

Threshold Level
Threshold Level = -62dBm + Antenna Gain = -62dBm + 5.0dB1 = -57dBm.

Audix Technology (Shanghai) Co., Ltd.  Report No.: ACI-F21123
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3.7 Test Results
PASSED.
All the test results are attached in next pages.
(Test Date: 2021.01.17 Temperature: 23°C  Humidity: 51 %)
F Channel Move Limit
Modulation | Channel fequency Time
(MHz) (s)
(s)
802.11ac-VH 58 5290 0.0056254 10
T80 106 5530 0.9028806 10
Channel Closing
Modulati Channel Frequency Transmission Limit
odulation anne (MHz) Time (ms)
(ms)
802.11ac-VH 58 5290 0.0018751 200
T80 106 5530 0.0164075 200

Audix Technology (Shanghai) Co., Ltd.

Report No.: ACI-F21123
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Threshold Level:

802.11ac-VHTS80 CH5290MHz
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Data Traffic Plot:

802.11ac-VHTS80 CH5290MHz
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Channel Move Time & Channel Closing Transmission Time:

802.11ac-VHTS80 CH5290MHz

CH5290MHz
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4 DEVIATION TO TEST SPECIFICATIONS

None.

Audix Technology (Shanghai) Co., Ltd.  Report No.: ACI-F21123



Shanghai Teraoka Electronic Co., Ltd.

FCC ID: 2ARYWWB-20

Page 15 of 15

5 MEASUREMENT UNCERTAINTY LIST

The measurement uncertainty was estimated for test on the EUT according to CISPR
16-4-2. This uncertainty represents an expanded uncertainty expressed at

approximately the 95% confidence level using a coverage of K=2.
The uncertainties value is not used in determining the PASS/FAIL results.

Test Items/Facilities Frequency/Equipment/Unit Uncertainty
Conducted Emission 9kHz~150kHz +3.2 dB
No.1 Shielded Room 150kHz~30MHz +3.1dB
Conducted Emission
No.3 Shielded Room 150kHz~30MHz +3.1 dB
30MHz~200MHz, Horizontal +3.4 dB
30MHz~200MHz, Vertical +4.0 dB
Radiated Emission 200MHz~1000MHz, Horizgntal +3.7 dB
200MHz~1000MHz, Vertical +5.1 dB
1GHz~6GHz +5.7 dB
6GHz~18GHz +4.7 dB
Output Power Test 50MHz~18GHz 0.77 dB
Power Density Test 9kHz~6GHz 1.08 dB
RF Frequency Test 9kHz~40GHz 6*10™
Bandwidth Test 9kHz~6GHz 1.5%10°
RF Radiated Power Test 30MHz~1000MHz 3.06 dB
Conducted Output Power Test 50MHz~18GHz 0.83 dB
AC Voltage(<10kHz) Test 120V~230V 0.04 %
DC Power Test 0vV~30V 0.4 %
Temperature -40°C~+100°C 0.52 °C
Humidity 30%~95% 2.6 %

Audix Technology (Shanghai) Co., Ltd.

Report No.: ACI-F21123



