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1.

GENERAL INFORMATION

1.1. Applicant

Nine Tech Co., Ltd.
1 Xingben Rd. Xinbei Dist. Changzhou, Jiangsu, China

1.2. Manufacturer

Nine Tech Co., Ltd.
1 Xingben Rd. Xinbei Dist. Changzhou, Jiangsu, China

1.3. Testing Facility

X

Test Site — MRT Suzhou Laboratory

Laboratory Location (Suzhou — Wuzhong)

D8 Building, No.2 Tian’edang Rd., Wuzhong Economic Development Zone, Suzhou, China
Laboratory Location (Suzhou - SIP)

4b Building, Liando U Valley, No.200 Xingpu Rd., Shengpu Town, Suzhou Industrial Park, China

Laboratory Accreditations

A2LA: 3628.01 CNAS: L10551
FCC: CN1166 ISED: CNOOO1
VCCI: R-20025, G-20034, C-20020, T-20020

Test Site — MRT Shenzhen Laboratory

Laboratory Location (Shenzhen)

1G, Building A, Junxiangda Building, Zhongshanyuan Road West, Nanshan District, Shenzhen, China

Laboratory Accreditations

A2LA: 3628.02 CNAS: L10551
FCC: CN1284 ISED: CNO105

Test Site — MRT Taiwan Laboratory

Laboratory Location (Taiwan)

No. 38, Fuxing 2" Rd., Guishan Dist., Taoyuan City 333, Taiwan (R.O.C.)

Laboratory Accreditations

TAF: L3261-190725
FCC: 291082, TW3261 ISED: TW3261
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2. PRODUCT INFORMATION

2.1. Feature of Equipment under Test

Product Name:

Segway Bluetooth Fingerprint U-Lock

Model No.: PJ02ZWS

Bluetooth Specification: |Bluetooth 4.1 (BLE Only)
Serial No.: NAL1A2044J2020
Operating Temperature: |-10 ~60 °C

Battery Information:

Rated Voltage: 3.7V
Rated Capacity: 400mAh
Rated Energy: 1.48Wh

2.2. Product Specification Subjective to this Report

Frequency Range:

2400MHz ~ 2483.5MHz

Number of Channels: 40

Data Rate: 1Mbps

Type of Modulation: GFSK
Antenna Type: PCB Antenna
Antenna Gain: -1.26dBi

Note: Above information is declared by the manufacturer.
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2.3. Working Frequencies for this report

Channel Frequency Channel Frequency Channel Frequency
00 2402 MHz 01 2404 MHz 02 2406 MHz
03 2408 MHz 04 2410 MHz 05 2412 MHz
06 2414 MHz 07 2416 MHz 08 2418 MHz
09 2420 MHz 10 2422 MHz 1 2424 MHz
12 2426 MHz 13 2428 MHz 14 2430 MHz
15 2432 MHz 16 2434 MHz 17 2436 MHz
18 2438 MHz 19 2440 MHz 20 2442 MHz
21 2444 MHz 22 2446 MHz 23 2448 MHz
24 2450 MHz 25 2452 MHz 26 2454 MHz
27 2456 MHz 28 2458 MHz 29 2460 MHz
30 2462 MHz 31 2464 MHz 32 2466 MHz
33 2468 MHz 34 2470 MHz 35 2472 MHz
36 2474 MHz 37 2476 MHz 38 2478 MHz
39 2480 MHz - -- - -

2.4. Test Mode

Test Mode Transmit by BLE

2.5. Test Environment Condition

Ambient Temperature 15°C ~ 35°C

Relative Humidity 20%RH ~ 75%RH

2.6. Test Software

The test utility software used during testing was “nRFgo Studio”, and the version was “4.7.2”".
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2.7. Description of Test Configuration

The ANSI C63.10: 2013 was used to reference the appropriate EUT setup for testing.

Connection Diagram for Radiated Emissions Measurement

EUT

Connection Diagram for AC Conducted Emission Measurement

Cable Type

Signal Cable Description

A |USB Cable

Shielding, < 0.5 m

B Control Cable

Non-Shielded, > 5 m

2.8. Test System Details

The types for all equipment, plus descriptions of all cables used in the tested system (including

inserted cards) are:

Product Manufacturer Model No.
1 Notebook Lenovo E495
2 USB Adapter HONOTO ADS-12B-06
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2.9. Duty Cycle

The maximum achievable duty cycles for all modes were determined based on measurements
performed on a spectrum analyzer in zero-span mode with RBW = 8MHz, VBW = 50MHz. The RBW
and VBW were both greater than 50/T, where T is the minimum transmission duration, and the

number of sweep points across T was greater than 100. The duty cycles are as follows:

Test Mode

Duty Cycle

BLE

21.63%

Duty Cycle (T = Transmission Duration)

BLE (T = 135.0us)

[Spectrum Anaiyzer 1
|Swept SA N+
KEYSIGHT Input inputZ 500 Atten: 1038
s. Couping A Comectons O Preamp Of
Nign: Auto FreqRef: Int(S)  Source: Off

Ref Lvi Offset 12.00 dB
Ref Level 12.00 dBm

4304

b i b a8

mewwn»mwm‘

Delta Marker
pan 0 Hz|||  (Reset Delta)

Sweep 2.00 ms (2001 pts)

O Ml ? A

Marker Table
on
off
 Marker Settings
Diagram
Al Markers Off

(Couple Markers

on
off
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3. ANTENNA REQUIREMENTS

Excerpt from §15.203 of the FCC Rules/Regulations:
“An intentional radiator antenna shall be designed to ensure that no antenna other than that

furnished by the responsible party can 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 shall be considered
sufficient to comply with the provisions of this section.”

® The antenna of the device is permanently attached.
® There are no provisions for connection to an external antenna.

Conclusion:
The device unit complies with the requirement of §15.203.
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4. TEST EQUIPMENT CALIBRATION DATE

Conducted Emission (WZ-SR2)

Instrument Manufacturer Type No. Asset No. Cali. Interval |Cali. Due Date
EMI Test Receiver R&S ESR3 MRTSUEO06185 |1 year 2021/01/18
Two-Line V-Network R&S ENV216 MRTSUEO06002 |1 year 2021/09/09
Thermal Hygrometer testo 608-H1 MRTSUEOQ6404 |1 year 2021/07/26
Shielding Room MIX-BEP Chamber-SR2 |MRTSUE06215 [N/A N/A
Conducted Emission (SIP-SR2)

Instrument Manufacturer  |Type No. Asset No. Cali. Interval |Cali. Due Date
EMI Test Receiver R&S ESR3 MRTSUEOQ6613 |1 year 2021/07/02
Two-Line V-Network R&S ENV216 MRTSUEO06003 |1 year 2021/09/09
Thermal Hygrometer testo 608-H1 MRTSUEO06621 |1 year 2020/12/29
Radiated Emission (WZ-AC1)

Instrument Manufacturer  |Type No. Asset No. Cali. Interval |Cali. Due Date
EMI Test Receiver R&S ESR7 MRTSUEO6001 |1 year 2021/01/18
PXA Signal Analyzer Keysight N9030B MRTSUEO06395 |1 year 2021/08/30
Loop Antenna Schwarzbeck  |[FMZB 1519 MRTSUEO06025 |1 year 2021/11/08
Bilog Period Antenna Schwarzbeck  |VULB 9168 MRTSUEQ6172 |1 year 2021/08/08
Horn Antenna Schwarzbeck BBHA 9120D |MRTSUE06023 |1 year 2021/09/27
Horn Antenna Schwarzbeck BBHA9170 MRTSUEQ6597 |1 year 2020/12/17
Microwave System Amplifier |Agilent 83017A MRTSUEO06076 |1 year 2021/11/14
Preamplifier Schwarzbeck BBV 9721 MRTSUEOQ6121 |1 year 2021/06/11
Thermal Hygrometer testo 608-H1 MRTSUEOQ6403 |1 year 2021/07/26
Anechoic Chamber TDK Chamber-AC1 |MRTSUEO06212 |1 year 2021/04/30
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Radiated Emission (WZ-AC2)

Instrument Manufacturer  |Type No. Asset No. Cali. Interval |Cali. Due Date
MXE EMI Receiver Keysight N9038A MRTSUEO06125 |1 year 2021/07/02
Loop Antenna Schwarzbeck FMZB 1519 MRTSUEO06025 |1 year 2021/11/08
Bilog Period Antenna Schwarzbeck  |VULB 9162 MRTSUEO06022 |1 year 2021/05/26
Broad-Band Horn Antenna  |Schwarzbeck BBHA 9120D |MRTSUEO06171 |1 year 2021/10/25
Horn Antenna Schwarzbeck BBHA9170 MRTSUEO06597 |1 year 2020/12/117
Broadband Coaxial

Preampliier Schwarzbeck |BBV 9718 MRTSUEO06176 |1 year 2021/11/14
Preamplifier Schwarzbeck BBV 9721 MRTSUEO06121 |1 year 2021/06/11
Thermal Hygrometer Minggao ETH529 MRTSUEQ6170 |1 year 2020/12/15
Anechoic Chamber RIKEN Chamber-AC2 |MRTSUE06213 |1 year 2021/04/30
Radiated Emission (SIP-AC1)

Instrument Manufacturer |Type No. Asset No. Cali. Interval |Cali. Due Date
EMI Test Receiver R&S ESR3 MRTSUE06612 |1 year 2021/07/02
EXA Signal Analyzer Keysight N9010B MRTSUE06559 |1 year 2021/07/23
Loop Antenna Schwarzbeck [FMZB 1519 MRTSUE06025 |1 year 2021/11/08
Bilog Period Antenna Schwarzbeck |[VULB9168 MRTSUE06645 |1 year 2021/08/30
Double Ridged Horn Antenna|R&S HF907 MRTSUEO06610 |1 year 2021/08/30
Preamplifier EMCI EMCO051845SE [MRTSUE06600 |1 year 2021/11/09
Thermal Hygrometer testo 608-H1 MRTSUE06620 |1 year 2020/12/29
Anechoic Chamber RIKEN SIP-AC1 MRTSUEO06554 |1 year 2020/12/25
Radiated Emission (SIP-AC2)

Instrument Manufacturer |Type No. Asset No. Cali. Interval |Cali. Due Date
EMI Test Receiver R&S ESR3 MRTSUEQ6613 |1 year 2021/07/02
MXA Signal Analyzer Keysight N9020B MRTSUEO06604 |1 year 2021/09/26
Loop Antenna Schwarzbeck |FMZB 1519 MRTSUEO06025 |1 year 2021/11/08
Bilog Period Antenna Schwarzbeck |VULB9168 MRTSUEQ6646 |1 year 2021/08/30
Horn Antenna Schwarzbeck |BBHA9120D MRTSUEO06648 |1 year 2020/12/17
Horn Antenna Schwarzbeck |BBHA9170 MRTSUEO06599 |1 year 2020/12/17
Preamplifier EMCI EMCO051845SE |MRTSUE06644 |1 year 2021/11/09
Preamplifier EMCI EMC184045SE |MRTSUE06602 |1 year 2021/10/21
Thermal Hygrometer testo 608-H1 MRTSUEO06624 |1 year 2020/12/29
Anechoic Chamber RIKEN SIP-AC2 MRTSUEO06781 |1 year 2020/12/25
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Radiated Emission (SIP-AC3)

Instrument Manufacturer |Type No. Asset No. Cali. Interval |Cali. Due Date
EMI Test Receiver R&S ESR3 MRTSUEO06612 |1 year 2021/07/02
EXA Signal Analyzer Keysight N9010B MRTSUE06559 |1 year 2021/07/23
Loop Antenna Schwarzbeck |FMZB 1519 MRTSUEO06025 |1 year 2021/11/08
Bilog Period Antenna Schwarzbeck [(VULB9168 MRTSUEO06647 |1 year 2021/08/08
Double Ridged Horn Antenna|R&S HF907 MRTSUEO06611 |1 year 2021/09/13
Horn Antenna Schwarzbeck |[BBHA9170 MRTSUEO06598 |1 year 2020/12/17
Preamplifier EMCI EMCO012645SE IMRTSUE06642 |1 year 2021/01/16
Preamplifier EMCI EMC184045SE IMRTSUE06641 |1 year 2021/01/16
Thermal Hygrometer testo 608-H1 MRTSUEQ06622 |1 year 2020/12/29
Anechoic Chamber RIKEN SIP-AC3 MRTSUEQ6782 |1 year 2020/12/25
Conducted Test Equipment (WZ-TR3)

Instrument Manufacturer Type No. Asset No. Cali. Interval |Cali. Due Date
EXA Signal Analyzer Agilent N9020A MRTSUEO06106 |1 year 2021/04/14
EXA Signal Analyzer Keysight N9010B MRTSUEO06607 |1 year 2021/01/08
Signal Analyzer R&S FSV40 MRTSUE06218 |1 year 2021/04/14
Power Meter Agilent U2021XA MRTSUEO6030 |1 year 2021/10/22
USB wideband power sensor|Keysight U2021XA MRTSUEOQ6446 |1 year 2021/08/30
USB wideband power sensor|Keysight U2021XA MRTSUEOQ6447 |1 year 2021/08/08
Bluetooth Test Set Anritsu MT8852B-042 [MRTSUE06389 |1 year 2021/06/11
Audio Analyzer Agilent u8903B MRTSUEO06143 |1 year 2021/06/11
Modulation Analyzer HP HP8901A MRTSUEO06098 |1 year 2021/09/26
Wideband Radio

Communication Tester R&S CMW 500 MRTSUE06243 |1 year 2021/10/20
DC Power Supply GWINSTEK DPS-3303C |[MRTSUE06064 |N/A N/A
Temperature & Humidity

Chamber BAOYT BYH-150CL |MRTSUEO06051 |1 year 2021/10/21
Attenuator SHX TS2-6dB MRTSUE06538 [N/A N/A
Attenuator MVE 10dB MRTSUEO06540 [N/A N/A
Thermal Hygrometer testo 608-H1 MRTSUEO06401 |1 year 2021/07/26
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Conducted Test Equipment (SIP-SR5)

Instrument Manufacturer |Type No. Asset No. Cali. Interval |Cali. Due Date
Signal Analyzer R&S FSV40 MRTSUE06218 |1 year 2021/04/14
PXA Signal Analyzer Keysight N9030B MRTSUEQ6395 |1 year 2021/08/30
USB wideband power sensor|Agilent U2021XA MRTSUEQ06595 |1 year 2021/09/26
USB wideband power sensor|Agilent U2021XA MRTSUEOQ6596 |1 year 2021/09/26
Bluetooth Test Set Anritsu MT8852B-042 IMRTSUE06389 |1 year 2021/06/11
Temperature Chamber BAOYT BYG-408CS |MRTSUEO06847 |1 year 2021/03/31
Thermal Hygrometer testo 622 MRTSUEQ6629 |1 year 2020/12/30
Software Version Function

EMI Software V3 EMI Test Software

14 of 56



‘}\

A\
My
m IA Report No.: 2010RSU009-U1

5. MEASUREMENT UNCERTAINTY

Where relevant, the following test uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty expressed
at approximately the 95% confidence level using a coverage factor of k = 2.

AC Conducted Emission Measurement

Measurement Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
9kHz~150kHz: 3.74dB
150kHz~30MHz: 3.44dB

Radiated Disturbance

Measurement Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
Horizontal: 30MHz~300MHz: 5.04dB

300MHz~1GHz: 4.95dB

1GHz~40GHz: 6.40dB

Vertical: 30MHz~300MHz: 5.24dB

300MHz~1GHz: 6.03dB

1GHz~40GHz: 6.40dB

Spurious Emissions, Conducted

Measurement Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
0.78dB

Output Power

Measurement Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
1.13dB

Power Spectrum Density

Measurement Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
1.15dB

Occupied Bandwidth

Measurement Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
0.28%
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6. TEST RESULT

6.1. Summary
FCC Part RSS Test Description Test Limit Test Test | Reference
Section(s) | Section(s) Condition | Result
RSS-247
15.247(a)(2) 6dB Bandwidth > 500kHz Pass _
[5.2] Section
RSS-Gen . 6.2
N/A 99% Bandwidth N/A Pass
[6.7]
RSS-247 < 1Watt & Section
15.247(b)(3) Output Power Pass
[5.4(d)] EIRP < 4Watt Conducted 6.3
RSS-247 | Power Spectral Section
15.247(e) _ < 8dBm / 3kHz Pass
[56.2] Density 6.4
Band Edge / .
RSS-247 < 20dBc Section
15.247(d) Out-of-Band Pass
[5.5] o (Peak) 6.5
Emissions
General Field Emissions in
Strength Limits restricted bands .
15.205 RSS-247 . _ Section
(Restricted Bands | must meet the Radiated Pass
15.209 [5.5] _ ] o 6.6 & 6.7
and Radiated radiated limits
Emission Limits) | detailed in 15.209
AC Conducted _ .
RSS-Gen o <FCC 15.207 Line Section
15.207 Emissions o Pass
[8.8] limits Conducted 6.8
150kHz - 30MHz
Notes:

1) All modes of operation and data rates were investigated. For radiated emission test, every axis

(X, Y, Z) was also verified. The test results shown in the following sections represent the

worst-case emissions.

2) The analyzer plots shown in this section were all taken with a correction table loaded into the

analyzer. The correction table was used to account for the losses of the cables and attenuators

used as part of the system to connect the EUT to the analyzer at all frequencies of interest.
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6.2. Occupied Bandwidth Measurement

6.2.1.Test Limit

The minimum 6dB bandwidth shall be at least 500 kHz.

6.2.2.Test Procedure used
ANSI C63.10-2013 - Section 11.8 (6dB bandwidth)

ANSI C63.10-2013 - Section 6.9.3 (99% bandwidth)

6.2.3.Test Setting

For 6dB bandwidth

1. Set RBW = 100 kHz

2. VBW 2 3 x RBW

3. Detector = Peak

4. Trace mode = Max hold

5. Sweep = Auto couple

6. Allow the trace was allowed to stabilize

7. Measure the maximum width of the emission that is constrained by the frequencies associated
with the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6
dB relative to the maximum level measured in the fundamental emission.

For 99% bandwidth

1. Span = 1.5 times to 5 times the OBW
2. Set RBW = 1% to 5% the OBW

3. VBW 23 x RBW

4. Detector = Peak

5. Trace mode = Max hold

6. Sweep = Auto couple

7. Allow the trace to stabilize
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6.2.4.Test Setup

Spectrum Analyzer

i =T

attenuator

B ~ | EUT
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6.2.5.Test Result

Product

Segway Bluetooth Fingerprint
U-Lock

Test Engineer

Amy Zhang

Test Site

WZ-TR3

Test Date

2020/10/12 ~ 2020/10/27

Test Mode

Data Rate
(Mbps)

Channel
No.

Frequency
(MHz)

6dB Bandwidth
(MHz)

99% Bandwidth
(MHz)

Result

BLE

1

00 2402

0.691

1.203
1.244
1.117

Pass

BLE 1
BLE 1

19
39

2440
2480

0.691
0.686

Pass

Pass

BLE 6dB Bandwidth

Channel 00 (2402MHz)
)

Channel 19 (2440MHz)

Frequency v Wsl"""""-”w‘ +|Es

KEYSIGHT it &
Coup
GO Non Aso

Frequency
InputZ 500 [Atlen 1048

Correctons: O Preamp: Off
Froq Rof. It (S)

NFE. Adapiive

Trg: Free Run
Gate:
#IF Gain: Low

Canter Freq 2 402000000 GHz
AvgIHold >10110
Radio Std: Nono.

Input Z: 50 0
Corrections: Off
FreqRef. Int (S)
NFE: Adaplve

KEYSIGHT Input RE
Coupling: A

Nign: Auto

Atten 10 dB Trig' Free Run
Preamp: Off Gate: Off
#IF Gain: Low

Genter Freq 2 440000000 GHz
AvglHoid>10/10
Radio Std: Nono

Ref Ll Offset 12.00 dB

Ref Lvl Offset 12.00 dB
Ref Value 25.00 dBm

Ref Value 25.00 dBm

(Center 2.402000 GHz
#Res BW 100.00 kHz

v

#Video BW 300.00 kHz #Video BW 300.00 kHz Span 3 MHz
Sweep 1.07 ms (2001 pts) #Res BW 100.00 kHz Sweep 1.07 ms (2001 pts)

Occupied Bandwidth
1

Occupied Bandwidth
4078 MHz Total Power 7.91dBm 1.4259 MHz Total Power

% of OBW Power
xdB

Transmit Freq Error
X dB Bandwidth

99.00 %

% of OBW Power
xdB 6.00 08

Transmit Freq Eror
X dB Bandwidth

(Rl EED o cm?

|Spectrum Analyzer 1 8+
|Occupied BW
KEYSIGHT w‘lRF "
-
O non Aso

v
Input Z: 50 0
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

Atten: 10 dB
Preamp Off

Center Freq 2 480000000 Gi iz
AvglHold>10110
Radio Std None

Tng: Free Run
Gate: Off
#IF Gain: Low

1 Graph
Scale/Div 10.0 dB.

Ref Ll Offset 12.00 dB
Ref Value 25.00 dBm

#Video BW 300.00 kHz
Sweep 1.07 ms (2001 pts)|
v

Occupied Bandwidth
1.2493 MHz Total Power

41,381 kHz % of OBW Power
685.6 kHz

Transmit Freq Error
X dB Bandwidth

RO EESHD
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BLE 99% Bandwidth
Channel 00 (2402MHz) Channel 19 (2440MHz)

speenm etz T po— speciumaanzer 1| J9FR [e—
Input Z 50 Q Atten. 10 dB

KEYSIGHT |Input RF Inpul Z 50 Atten: 10 dB. Trig. Free Run  |Center Freq. 2.402000000 GHz KEYSIGHT Input RF Tiig. Free Run | Center Freq. 2 440000000 GHz
Coupling: DC Corections: Off Gate: Off AvglHold >10/10 [Center Frequency Coupling DC Corrections: Off Gate: Off AvglHold>10/10 [Conter Froquency
GO laign on Freq Ref: Int(S) #F Gain:Low  Radio Std: None 2.402000000 GHz GO ign ot Freq Rt Int (5) #IF Gain:Low  Radio Std: None 2.440000000 GHz

Ref Lvl Offset 11.50 dB Ref Lvl Offset 11.50 dB
Ref Value 20.00 dBm Ref Value 20.00 dBm

#Video BW 100.00 kHz Span 3 MHz, #Video BW 100.00 kHz Span 3 MHz|
Sweep 3.20 ms (2001 pts) Sweep 3.20 ms (2001 pts)

2 Metrics

Occupled Bandwidth Occupled Bandwidth
2032 MHz Total Power 7.62dBm 1.2444 MHz Total Power

Transmit Freq Error 56.745 kHz % of OBW Power 99.00 % Transmit Freq Error 54.378 kHz % of OBW Power
B X dB Bandwidth 1653 MHz xdB

X dB Bandwidth 1.602 MHz 5 -26.00 dB

el LR el

£ 11.0022AM

[Spectum Anaiyzer 1 [
|Occupied BW

8 ? 24500 2
KEYSIGHT Input RF Input Z 50 O Alten: 10 dB Trig: Free Run Center Freqn7 "I’EOCI)GDOO GHz. Center Frequency

upling. Corrections: Off Gate: OFf Avg[Hold>10/1
off 000 GHz.

Freq Ref: Int (S) #F Gam'Low  Radio Std: None

Ref Lvl Offset 11.50 dB
Ref Value 20.00 dBm

#Video BW 100.00 kHz Span 3 MHz]
Sweep 3.20 ms (2001 pts)

Occupied Bandwidih

1.1167 MHz Total Power
Transmit Freq Error 41.567 kHz % of OBW Power
X dB Bandwidth 1.269 MHz xdB

sl
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6.3. Output Power Measurement

6.3.1.Test Limit

The maximum out power shall be less 1 Watt (30dBm) and the E.I.R.P shall not exceed 4 Watt

(36dBm).

6.3.2.Test Procedure Used
ANSI C63.10-2013 Section 11.9.1.3

ANSI| C63.10-2013 Section 11.9.2.3.2

6.3.3.Test Setting

PKPM1 Peak-reading power meter method

The maximum peak conducted output power may be measured using a broadband peak RF power
meter. The power meter shall have a video bandwidth that is greater than or equal to the DTS
bandwidth and shall utilize a fast-responding diode detector.

Method AVGPM-G (Measurement using a gated RF average-reading power meter)

Measurements may be performed using a wideband gated RF power meter provided that the gate
parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Since this measurement is made only during the ON time of the

transmitter, no duty cycle correction is required.

6.3.4.Test Setup

Attenuator
EUT
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6.3.5.Test Result of Output Power

Segway Bluetooth Fingerprint ;
Product Test Engineer Amy Zhang
U-Lock
Test Site WZ-TR3 Test Date 2020/10/12
Test Result of Peak Output Power
Test Mode | Data Rate | Channel |Frequency| Peak Power | Limit |Max EIRP| EIRP Limit | Result
(Mbps) No. (MHz) (dBm) (dBm) | (dBm) (dBm)
BLE 1 00 2402 1.21 <30.00| -0.05 < 36.00 Pass
BLE 1 19 2440 -0.12 <30.00| -1.38 < 36.00 Pass
BLE 1 39 2480 -1.36 <30.00| -2.62 < 36.00 Pass
Note: Max EIRP (dBm) = Peak Power (dBm) + Antenna Gain (dBi), Antenna Gain = -1.26dBi.
Test Result of Average Output Power (Reporting Only)
Test Mode | Data Rate | Channel |Frequency| Average Limit [Max EIRP| EIRP Limit| Result
(Mbps) No. (MHz) |Power (dBm)| (dBm) | (dBm) (dBm)
BLE 1 00 2402 0.79 <30.00| -0.47 < 36.00 Pass
BLE 1 19 2440 -0.57 <30.00| -1.83 < 36.00 Pass
BLE 1 39 2480 -1.89 <30.00| -3.15 < 36.00 Pass

Note: Max EIRP

—

dBm) = Average Power (dBm) + Antenna Gain (dBi), Antenna Gain = -1.26dBi.
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6.4. Power Spectral Density Measurement

6.4.1.Test Limit

The maximum permissible power spectral density is 8dBm in any 3 kHz band.

The same method of determining the conducted output power shall be used to determine the power

spectral density.

6.4.2.Test Procedure Used

ANSI C63.10 Section 11.10.2

6.4.3.Test Setting

1.

Analyzer was set to the center frequency of the DTS channel under investigation

2. Span = 1.5 times the DTS channel bandwidth
3. RBW = 3kHz

4. VBW = 10kHz

5. Detector = peak

6. Sweep time = auto couple

7. Trace mode = max hold

8. Allow the trace to stabilize

6.4.4.Test Setup

attenuator

______BEUL
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6.4.5.Test Result

Segway Bluetooth Fingerprint
U-Lock

Product

Test Engineer Amy Zhang

Test Site WZ-TR3

Test Date 2020/10/12

Test Mode | Data Rate | Channel Frequency

(Mbps) No. (MHz)

PSD Result Limit
(dBm /3kHz) | (dBm/ 3kHz)

Result

BLE 1 00 2402

-13.88 <8.00 Pass

BLE 1 19 2440

-14.57 <8.00 Pass

BLE 1 39 2480

-15.07 <8.00 Pass

BLE PSD

Channel 00 (2402MHz)
x

i0puUZ 500 [Alen 104D [PNO BestWide  Avg Type: Log-Power 1] [Solect Marker
Comections: Off ~ Preamp: O Gate Of AvgiHod>100100 1
Froq Rof. Int(S)  Sourco: Off IFGain:Low  Trig:Frco Run LT

Sig Track: Off
e Ref Lvi Offset 12.00 dB8

Mkr1 2.402 012
Scale/Div 10 dB Ref Level 12.00 dBm 3

Next Pk Left

#Video BW 10 kHz ‘Span 1.100 MHz||Search

Sweep 1.07 ms (2001 pts)

Cowping AG  Corectons: Ol Preamp: O Gate O
& aon: Ao

(Continuous Peak
Span 1.100 MHz| [Search
Sweep 1.07 ms (2001 pts)|| _ On
S (e ) oft
s 0Oct 12,2020 - ) w
w9 Mm? : BHLY

Channel 19 (2440MHz)
fol Marker

inputZ 500 Atten: 10dB. PNO:Best Wide Avg Type: Log-Power [1] ‘Select Marker
‘AvglHold>100/100
FreqRof Int(S) ~ Sourco: Off IF Gain Low  Tig: Froe Run

NFE: Adaptive Sig Track: Off
Marker Frequency
Mkr1 2.440 010 45 GHz|
-14.57 dBm|

M Marker 1

Ref Lvl Offset 12.00 dB
Ref Level 12.00 dBm

Pk Search
Next Peak Config

NextPkRight | Properties

NextPkLent [ Marker

Function

Counter

#Video BW 10 kHz

5:35:39 PM £

KEYSIGHT Ingut RF UZ 500 Aton 1003 PNO BostWido  Avg Typo: Log-Power [ ST
Couping AC Comectons: Off  Preamp: Of  Gate Off AgiHod>100100 |
GO ign Ao FroqRofIni(S) Souce:Of  IF Gan Low  Tig. Froo Run Marker 1
NFE: Adaptive Sig Track: Off
Ref Lyl Offset 12.00 GB Mkr1 2.480 014 30 GHz
Ref Level 12.00 dBm -15.07 dBm

#Video BW 10 kHz

Oct 12, 2020
29" ? sars7pm |

‘Span 1.100 MHz||Search
Sweep 1.07 ms (2001 pts)
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6.5. Conducted Band Edge and Out-of-Band Emissions

6.5.1.Test Limit
The limit for out-of-band spurious emissions at the band edge is 20dB below the fundamental
emission level, as determined from the in-band power measurement of the DTS channel performed

in a 100kHz bandwidth per the PSD procedure.

6.5.2.Test Procedure Used

ANSI C63.10 Section 11.11

6.5.3.Test Settitng

Reference level measurement

1. Setinstrument center frequency to DTS channel center frequency
2. Setthe span to 2 1.5 times the DTS bandwidth

3. Setthe RBW =100 kHz

4. Setthe VBW = 3 x RBW

5. Detector = peak

6. Sweep time = auto couple

7. Trace mode = max hold

8. Allow trace to fully stabilize

Emission level measurement

1. Set the center frequency and span to encompass frequency range to be measured
2. RBW = 100kHz

3. VBW = 300kHz

4. Detector = Peak

5. Trace mode = max hold

6. Sweep time = auto couple

7. Allow the trace to stabilize
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6.5.4.Test Setup

Spectrum Analyzer

i =T

attenuator

B ~ | EUT
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6.5.5.Test Result

Segway Bluetooth Fingerprint
Product

Test Engineer

Amy Zhang

U-Lock

Test Site

WZ-TR3

Test Date

2020/10/12

Test Mode

Data Rate
(Mbps)

Channel No.

Frequency
(MHz)

Limit
(dBm)

Result

BLE

1

00

2402

-19.41

Pass

BLE

1

19

2440

-20.71

Pass

BLE

1

39

2480

-21.95

Pass

Note: The limit is 20dB below the fundamental emission level.

BLE Out-of-Band Emissions

Channel 00 (2402MHz)

100kHz PSD reference Level

Low Band Edge

[Spectrum Analyzer 1
|Swept SA

i+ {x

Avg Type: Log-Power 1]
"

InputZ 500 Atten: 20dB
Comections: Off ~ Preamp: Off
FrogRef: Int (S) ~ Source: Off
NFE: Adaptive

PNO: Best Wide
Gate: Off ‘Avg|Hold>1001100
Trig: Free Run

— Marker Frequency
Mkr1 2.401 995 60 GHz||7 401905600 Griz
0.59 dBm
Pk Search

Next Pk Right
Marker
S Next Pk Left

Marker—

IF Gain: Low
Sig Track Off

1 Spectium
Scale/Div 10 dB

Ref Lvl Offset 12.00 dB
Ref Level 22.00 dBm

Properties

Pk-Pk Search

MKr—CF

#Video BW 300 kHz ‘Span 1.100 MHz||Search

Sweep 1.07 ms (2001 pts)

Oct 12,2020 | ey
5:44:08 PM

[Spectum anaiyzer 1, [P
|Swept SA
KEYSIGHT Input RF

Couping AC

Nign: Auto

inputZ 500 Atten: 2048

Comections: Off  Preamp: Off
FrogRef. Int(S)  Source: Off
NF

1 Spectrum

Scale/Div 10 dB Ref Level 22.00 dBm

#Video BW 300 kHz

5 Marker Table v

Mode Trace Scale X Y
N T T 7400 3534 dBm

9 | oct 12,2020 @y
6:01:41 PM

PNO. Best Wide
Gate

IF Gain: Low
Sig Track_ Off

Ref Lvl Offset 12.00 dB

Function

Avg Type: Log-Power [1]
AvgiHOE>T00100 |
Trig: Fre Run

off
Delta Marker
Span 10.00 MHz| il (Reset Delia)

Sweep 1.07 ms (2001 pts)| Eyarker Table
on
off

Function Width __ Function Value Marker Settings
< Diagram
le Markers.

Al Markers Off

Coupl
On
off

X

KEYSIGHT Input RE
Coupling AC
Nign: Auto

1 Spectium
Scale/Div 10 dB

InputZ 500 Atten 2048
Corrections: Off ~ Preamp: Off

PNO Fast
Gate Off

IF Gain: Low
Sig Track O

g Typo Log Power 1]

AvgiHold > 100100 [Select Marker

FrogRof: Int(S)  Source: Off Marker 4
NFE: Adaptve

Ref Lvl Offset 12.00 dB
Ref Level 22.00 dBm

S

LU SN VRN -SSvpma oft

5 Marker Tablo v

Mode Trace Scale
N 1 f

f

T

Deita Marker
Stop 25.00 GHz| [l (Reset Delta)

Sweep 81.2ms (2001 pts)| \arker Table
off
Function Width Function Value
Diagram

#Video BW 300 kHz

Y Function
-46.68 dBm
44.18 dBm

Couple Markers
on
off

- Oct 12, 2020
| ? G
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Channel 19 (2440MHz)

100kHz PSD reference Level Spurious Emission

[Spectrum Analyzer 1 [Spectrum Analyzer 1
Stept s i o
KEYSIGHT Inout RF IpUZ 500 Aen 2008 [PNO BestWide Avg Type: Log-Power KEYSIGHT nout RF IpUZ 500 Afen2008  PNO Fast g Type Log Power [
Cowplng A Correctons: Of  Preamp: Of  Gate: Off AvglHold>100/100 Cowplng A Cortectons: Off  Preamp: O Gate: Off AwlHod>100100 -
Aign: Auto Froq Rof:Int(S)  Sourc: Off IFGain'Low  Trig Freo Run GO Aign Ao Froq Rof.Int(S) ~ Source: Of IFGanLow Trig: Freo Run
NFE. Adeplve Sig Track.Of NFE. Adaplive Sig Track. Of

1 Spoctum Ref Lvl Offset 12.00 8 Mkr1 2.440 008 80 GHz Ref Lvl Offset 12.00 8 r5 13.626 GHZ]

Scale/Div 10 dB Ref Level 22.00 dBm -0.71 dBm Ref Level 22.00 dBm 51.01 dBm

Pk Search
Config
Properties
b Fixed
o 5
3 Y S ISV U IS, ey
SO CUPUUOW | SUUI ) Su— A

off
Delta Marker
Start 30 MHz. #Video BW 300 kHz Stop 25.00 GHz, (Reset Detta)

Counter [#Res BW 100 kHz Sweep 81.2 ms (2001 pts)| [ \iarker Table
5 Marker Tablo v o]

Mode Trace Scale Function  Function Width  Function Value Marker Settings
N 1 f < Diagram

Marker 5
Funclion

Marker—

44,80 dBm

-56.40 dBm All Markers Off
-54.81 dBm
I —

(Couple Markers.
[
off

Oct 12, 2020 Oct 12, 2020
RO A ? S ? Sairor

24:10 PM

Channel 39 (2480MHz)

100kHz PSD reference Level High Band Edge

[Spectum aratyzer1 [ [Spectrum Analyzer 1 o
|Swept SA |Swept SA
KEYSIGHT Input RF IUZ 00 An 2045 PNO BostVide  Awg Typo:Log-Power [1 KEYSIGHT Input R
Couping AC  Comectons: O Preamp: Ot Gate' Of AvgHold>100100 1 Couping AC  Comectons: O Preamp Off  Gate AvglHOId> 100100
& ign Ao FroqRof. Int(S)  Source: Off IFGan Low  Trg Freo Run GO ign Ao Froq Rof:Int(S) ~ Source: O IFGan:Low Tng: FreoRun
Sig Track. Of NFE: Adaptve Sig Track. Of

S VKr1 2.480 012 > 2.483 z
1 specium et Lyl Offset 1200 05 Mkr1 2.480 012 65 GHZ] et L Offoet 1200 0B 483 640 GHZ
Scale/Div 10 dB Ref Level 22.00 dBm -1.95 dBm Peak Ref Level 22.00 dBm -47.67 dBm|

Marker

InputZ 500 IAtien 2098 PNO. BestWide  Avg Type: Log-Power Select Marker
o

Pk Search
Config

Properties
Fixed

Marker
Function

Marker—

of
Delta Marker
#Video BW 300 kHz Span 10.00 MHz (Reset Delta)

Sweep 1.07 ms (2001 pts)| arker Table
on
off

v Funcion  Funcioniatn Functon Vave |7 farier Seiings
4958 d8m (™ Biagram

4767 dBm
Al Markers Off

Span 1.100 Mz |Search W“gﬂ”"“e"
Sweep 1.07 ms (2001 pts)| | On o
Oct 12,2020 Oct 12,2020 3

5:53.09 PM 5:58:14 PM

Counter

Spurious Emission

[Spectrum Analyzer 1
|Swept SA + x
KEYSIGHT Input RF inpuitZ 500 Atlen20d8  |PNO Fast A Type Log-Power 1]
Couping AC  Comections: Off  Preamp O Gate Of AvgiHokd >100/100
Nign: Auto FreqRof: Int(S)  Source: Off IF Gain: Low Trig: Free Run
NFi tive Sig Track: Off

M

F— Ref Lyl Offset 12.00 6B Mkr4 12.827 GHz]
Scale/Div 10 dB Ref Level 22.00 dBm -55.20 dBm|

1 2

Y SO SIS RV W=

o L o

Delta Marker
Start 30 MHz #Video BW 300 kHz Stop 25.00 GHz| (Reset Delta)

#Res BW 100 kHz 81.2ms (2001 pts)| fiarker Table
5 Marker Table v on
off

Mode Trace Scale X Funcion  Function Width  Function Value Marker Settings
N 1 1241GHz  -46.84 dBm < Diagram
1 7446GHz  46.18 dBm

N
[ 1 9.931GHz_-55.94 dBm All Markers Off
N 7 12827 GHz__-55.20 dBm
Couple Markers
On
off

Oct 12, 2020
ac "l ? 20 3690
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6.6. Radiated Spurious Emission Measurement

6.6.1.Test Limit

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47

CFR must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209

Frequency Field Strength Measured Distance
[MHZz] [uV/im] [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 3
88 -216 150 3
216 - 960 200 3
Above 960 500 3

All out of band emissions appearing in a restricted band as specified in Section 8.10 of the RSS-Gen

must not exceed the limits shown in Table per Section 8.9.

RSS-Gen Section 8.9

Frequency Field Strength Magnetic Field Strength Measured Distance
(MHz) (uV/m) (H-Field) (m)
(HA/m)

0.009 - 0.490 - 6.37/F (F in kHz) 300
0.490 - 1.705 -- 6.37/F (F in kHz) 30
1.705 - 30 - 0.08 30
30 - 88 100 - 3
88 - 216 150 - 3
216 - 960 200 - 3
Above 960 500 - 3
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6.6.2.Test Procedure Used

ANSI C63.10 Section 6.3 (General Requirements)

ANSI C63.10 Section 6.4 (Standard test method below 30MHz)

ANSI C63.10 Section 6.5 (Standard test method above 30MHz to 1GHz)

ANSI C63.10 Section 6.6 (Standard test method above 1GHz)

6.6.3.Test Setting

Table 1 - RBW as a function of frequency

Frequency RBW

9 ~ 150 kHz 200 ~ 300 Hz
0.15 ~ 30 MHz 9 ~ 10 kHz
30 ~ 1000 MHz 100 ~ 120 kHz

> 1000MHz 1MHz

Quasi-Peak Measurements below 1GHz

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

2. Span was set greater than 1MHz
3. RBW = as specified in Table 1

4. Detector = CISPR quasi-peak

5. Sweep time = auto couple

6. Trace was allowed to stabilize

Peak Measurements above 1GHz

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

2. RBW = 1MHz
3. VBW = 3MHz
4. Detector = peak

5. Sweep time = auto couple
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6. Trace mode = max hold
7. Trace was allowed to stabilize

Average Measurements above 1GHz (Method VB)

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. RBW = 1MHz

3. VBW; If the EUT is configured to transmit with duty cycle = 98%, set VBW = 10 Hz.

If the EUT duty cycle is < 98%, set VBW = 1/T. T is the minimum transmission duration.

4. Detector = Peak

5. Sweep time = auto

6. Trace mode = max hold

7. Trace was allowed to stabilize

6.6.4.Test Setup
Below 1GHz Test Setup:

(Antenna Tower)

Antenna
EUT l , V

T L ] T A
0.8m < 3m >|
(Turntable)
Test Receiver [|-|

-
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Above 1GHz Test Setup:

(Antenna Tower)

(Turntable)

Spectrum Analyzer
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6.6.5.Test Result

Segway Bluetooth Fingerprint ;
Product Test Engineer Hyde Yu
U-Lock
Test Site WZ-AC1 Test Date 2020/10/12
Test Mode BLE Test Channel 00
Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV) (dBuV/m)
4213.0 37.9 3.9 41.8 74.0 -32.2 Peak | Horizontal
4808.0 43.6 5.9 49.5 74.0 -24.5 Peak | Horizontal
* 5998.0 37.7 7.1 44.8 74.0 -29.2 Peak | Horizontal
* 7205.0 42.7 10.5 53.2 74.0 -20.8 Peak | Horizontal
3992.0 37.7 3.5 41.2 74.0 -32.8 Peak Vertical
4808.0 38.6 59 445 74.0 -29.5 Peak Vertical
* 6559.0 38.0 8.5 46.5 74.0 -27.5 Peak Vertical
* 7205.0 40.1 10.5 50.6 74.0 -23.4 Peak Vertical

Note 1: “*” means test frequency did not fall into restricted band.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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Segway Bluetooth Fingerprint ;
Product Test Engineer Hyde Yu
U-Lock
Test Site WZ-AC1 Test Date 2020/10/12
Test Mode: BLE Test Channel: 19
Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV) (dBuV/m)
4884.5 43.0 5.6 48.6 74.0 -254 Peak | Horizontal
7315.5 42.7 10.6 53.3 74.0 -20.7 Peak | Horizontal
7315.5 38.9 10.6 49.5 54.0 -4.5 |Average| Horizontal
* 7876.5 36.7 11.2 47.9 74.0 -26.1 Peak | Horizontal
* 8709.5 37.1 12.9 50.0 74.0 -24.0 Peak Vertical
4884.5 37.4 5.6 43.0 74.0 -31.0 Peak Vertical
7315.5 40.7 10.6 51.3 74.0 -22.7 Peak Vertical
* 7885.0 37.5 11.1 48.6 74.0 -25.4 Peak Vertical
* 8811.5 36.6 13.3 49.9 74.0 -24.1 Peak Vertical

Note 1: “*” means test frequency did not fall into restricted band.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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Segway Bluetooth Fingerprint ;
Product Test Engineer Hyde Yu
U-Lock
Test Site WZ-AC1 Test Date 2020/10/12
Test Mode: BLE Test Channel: 39
Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV) (dBuV/m)
4961.0 42.4 5.9 48.3 74.0 -25.7 Peak | Horizontal
7443.0 43.6 11.0 54.6 74.0 -194 Peak | Horizontal
7443.0 38.3 11.0 49.3 54.0 -4.7 |Average| Horizontal
* 7876.5 35.9 11.2 47 1 74.0 -26.9 Peak | Horizontal
* 8811.5 36.9 13.3 50.2 74.0 -23.8 Peak | Horizontal
4961.0 39.0 5.9 449 74.0 -29.1 Peak Vertical
7443.0 42.3 11.0 53.3 74.0 -20.7 Peak Vertical
7443.0 39.1 11.0 50.1 54.0 -3.9 |Average| Vertical
* 7910.5 36.3 11.2 47.5 74.0 -26.5 Peak Vertical
* 8692.5 36.5 13.1 49.6 74.0 -24.4 Peak Vertical

Note 1: “*” means test frequency did not fall into restricted band.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

35 of 56




Report No.: 2010RSU009-U1

The worst case of Radiated Emission below 1GHz:

Site: WZ-AC2

Time: 2020/10/22 - 10:11

Limit: FCC_Part15.209_RE(3m)

Engineer: Hyde Yu

Probe: AC2_VULB9162_0.03-7GHz

Polarity: Horizontal

EUT: Segway Bluetooth Fingerprint U-Lock

Power: By Battery

Test Mode: Transmit by BLE at Channel 2402MHz

80

80

70

60

50

40

Level(dBuW/m)

30

20

10

1]

-10

30 100 1000
Sronrei N
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 48.430 28.294 7.662 -11.706 40.000 20.632 PK
2 144.460 30.223 15.052 -13.277 43.500 15.171 PK
3 231.275 34.066 14.510 -11.934 46.000 19.556 PK
4 * 369.985 37.112 14.524 -8.888 46.000 22.588 PK
5 463.105 34.430 10.006 -11.570 46.000 24.424 PK
6 875.355 35.062 3.787 -10.938 46.000 31.275 PK

Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

Note 2: QP measurement was not performed when peak measure level was lower than the QP limit by more

than 6dB.

Note 3: The amplitude of radiated emissions (frequency range from 9kHz to 30MHz and 18 GHz to 25GHz) is

that proximity to ambient noise, which also are attenuated more than 20 dB below the permissible value.

Therefore, the data is not presented in the report.
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Site: WZ-AC2 Time: 2020/10/22 - 10:14
Limit: FCC_Part15.209_RE(3m) Engineer: Hyde Yu
Probe: AC2_VULB9162_0.03-7GHz Polarity: Vertical

EUT: Segway Bluetooth Fingerprint U-Lock Power: By Battery

Test Mode: Transmit by BLE at Channel 2402MHz

90
80
70
60
E 50
= I
é 40 1 23 I 5 5
= e - 4 3
& 30
20
10
0
-10
20 100 1000
L D2 sl
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 35.960 35.182 16.850 -4.818 40.000 18.333 QP
2 46.151 35.759 15.220 -4.241 40.000 20.539 QP
3 * 48.580 35.888 15.250 -4.112 40.000 20.638 QP
4 144.460 30.967 15.796 -12.533 43.500 15.171 PK
5 203.630 34.166 15.606 -9.334 43.500 18.561 PK
6 452.435 34.943 10.708 -11.057 46.000 24.235 PK

Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

Note 2: QP measurement was not performed when peak measure level was lower than the QP limit by more
than 6dB.

Note 3: The amplitude of radiated emissions (frequency range from 9kHz to 30MHz and 18 GHz to 25GHz) is
that proximity to ambient noise, which also are attenuated more than 20 dB below the permissible value.

Therefore, the data is not presented in the report.
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6.7. Radiated Restricted Band Edge Measurement

6.7.1.Test Limit

For 15.205 requirement:

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC part 15,

must also comply with the radiated emission limits specified in Section 15.209(a).

Frequency Frequency Frequency Frequency
(MHZz) (MHZz) (MHz) (GHz)
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45 - 515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35 - 5.46
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25 - 7.75
4.125-4.128 255 - 25.67 1300 - 1427 8.025 - 8.5
417725 - 417775 37.5 - 38.25 1435 - 1626.5 9.0 - 9.2
4.20725 - 4.20775 73 - 74.6 1645.5 - 1646.5 93 -95
6.215-6.218 74.8 - 75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25 - 134
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 145
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35 - 16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7 - 214
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01 - 23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6 - 24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 31.2 - 31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322 - 3354 3600 - 4400 )
13.36 - 13.41 - -- --
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All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title

47CFR must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209

Frequency Field Strength Measured Distance
[MHZ] [uV/m] [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 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3
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For RSS-Gen Section 8.10 Requirement

Radiated emissions which fall in the restricted bands, as defined in Section 8.10 of RSS-Gen, must

also comply with the radiated emission limits specified in Section 8.9.

Frequency Frequency Frequency
(MHz) (MHz) (GHz)
0.090 - 0.110 149.9 - 150.05 9.0-9.2
0.495 - 0.505 156.52475 - 156.52525 9.3-95
2.1735 - 2.1905 156.7 - 156.9 10.6-12.7
3.020 - 3.026 162.0125 - 167.17 13.25-13.4
4.125-4.128 167.72-173.2 14.47 - 14.5
417725 -417775 240 - 285 15.35-16.2
4.20725 - 4.20775 322-335.4 17.7-214
5.677 - 5.683 399.9-410 22.01-23.12
6.215-6.218 608 - 614 23.6-24.0
6.26775 - 6.26825 960 - 1427 31.2-31.8
6.31175 - 6.31225 1435 - 1626.5 36.43 - 36.5
8.291 - 8.294 1645.5 - 1646.5 Above 38.6
8.362 - 8.366 1660 - 1710
8.37625 - 8.38675 1718.8 -1722.2
8.41425 - 8.41475 2200 - 2300
12.29 - 12.293 2310 -2390
12.51975 - 12.52025 2483.5 -2500
12.57675 - 12.57725 2655 - 2900
13.36 -13.41 3260 - 3267
16.42 - 16.423 3332 -3339 -
16.69475 - 16.69525 3345.8 - 3358
16.80425 - 16.80475 3500 - 4400
25.5 - 25.67 4500 - 5150
37.5-38.25 5350 - 5460
73-74.6 7250 - 7750
74.8-75.2
108 - 138 8025 - 8500
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All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title

47CFR and in Section 8.10 of the RSS-Gen must not exceed the limits shown in Table.

RSS-Gen Section 8.9

Frequency Field Strength Magnetic Field Strength Measured Distance
(MHz) (uV/m) (H-Field) (m)
(WA/m)

0.009 - 0.490 - 6.37/F (F in kHz) 300
0.490 - 1.705 -- 6.37/F (F in kHz) 30
1.705 - 30 -- 0.08 30
30 -88 100 - 3
88 -216 150 - 3
216 - 960 200 - 3
Above 960 500 - 3

6.7.2.Test Procedure Used

ANSI C63.10-2013 Section 6.3 (General Requirements)

ANSI C63.10-2013 Section 6.6 (Standard test method above 1GHz)

ANSI C63.10-2013 Section 6.10.5 (Restricted-band band-edge measurements)

6.7.3.Test Setting

Peak Field Strength Measurements

1.

2.

RBW = 1MHz

. VBW = 3MHz

. Detector = peak

. Sweep time = auto couple
. Trace mode = max hold

. Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
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Average Field Strength Measurements

1.

2.

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

RBW = 1MHz

. VBW 2 1/T

. As an alternative, the instrument may be set to linear detector mode. Ensure that video filtering is

applied in linear voltage domain (rather than in a log or dB domain). Some instruments require
linear display mode in order to accomplish this. Others have a setting for Average-VBW Type,

which can be set to “Voltage” regardless of the display mode

. Detector = Peak
. Sweep time = auto
. Trace mode = max hold

. Allow max hold to run for at least 50 times (1/duty cycle) traces

6.7.4.Test Setup

EUT T

1~4m (Antenna Tower)

------ D: —
1.5m

(Turntable)
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6.7.5.Test Result

Site: WZ-AC1 Time: 2020/10/12 - 11:06

Limit: FCC_Part15.209_RE(3m) Engineer: Hyde Yu

Probe: AC1_BBHA9120D_1-18GHz Polarity: Horizontal

EUT: Segway Bluetooth Fingerprint U-Lock Power: By Battery

Test Mode: Transmit by BLE at Channel 2402MHz

120

80 \
70 :
2
(5] AT RN S YENSIRNT | W e Y b bt s Lo Ao gl ot b At PR URTVRN RS P IO o0 TN | ot e b Rtada bbbl
¥ " ¥ e wesia e

50

Level(dBuV/m)

40

30

20
2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365

Frequency(MHz)

2370 2375 2380 2385 2390 2395 2400 2405

No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 2371.180 | 61.221 28.512 -12.779 74.000 32.708 PK
2 2390.000 | 59.549 26.837 -14.451 74.000 32.712 PK
3 * 2401.580 | 88.813 56.069 N/A N/A 32.745 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: WZ-AC1

Time: 2020/10/12 - 11:09

Limit: FCC_Part15.209_RE(3m)

Engineer: Hyde Yu

Probe: AC1_BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Segway Bluetooth Fingerprint U-Lock

Power: By Battery

Test Mode: Transmit by BLE at Channel 2402MHz

120

80

70

60

Level(dBuW/m)

50

40

30

20
2310 2315 2320 2325 2330

2335 2340 2345 2350 2355 2360 2365 2370 2375 2380

Frequency(MHz)

2385 2390 2395 2400 2405

No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuV/m) | (dBuV)
1 2390.000 | 48.081 15.369 -5.919 54.000 32.712 AV
2 * 2401.913 | 88.247 55.503 N/A N/A 32.744 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: WZ-AC1

Time: 2020/10/12 - 11:11

Limit: FCC_Part15.209_RE(3m)

Engineer: Hyde Yu

Probe: AC1_BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Segway Bluetooth Fingerprint U-Lock

Power: By Battery

Test Mode: Transmit by BLE at Channel 2402MHz

120

= a0 :
N
2 7 \
= 2
E 5 bttt o M A At gl At st sttt it bl bssbasty sty
50
40
30
20
2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2305 2400 2405
SroaerAb He)
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuV/m) | (dBuV)
1 2369.613 | 61.784 29.067 -12.216 74.000 32.717 PK
2 2390.000 | 59.559 26.847 -14.441 74.000 32.712 PK
3 * 2401.627 | 80.436 47.692 N/A N/A 32.744 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: WZ-AC1

Time: 2020/10/12 - 11:10

Limit: FCC_Part15.209_RE(3m)

Engineer: Hyde Yu

Probe: AC1_BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Segway Bluetooth Fingerprint U-Lock

Power: By Battery

Test Mode: Transmit by BLE at Channel 2402MHz

120

70

Level(dBuV/m)

50

40

30

20

2310 2315 2320 2325 2330

2335 2340 2345 2350 2355 2360 2365 2370 2375 2380
Frequency(MHz]

2385 2390 2395 2400 2405

No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuV/m) | (dBuV)
1 2390.000 | 47.933 15.221 -6.067 54.000 32.712 AV
2 * 2401.913 | 79.553 46.809 N/A N/A 32.744 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: WZ-AC1

Limit: FCC_Part15.209_RE(3m)

Probe: AC1_BBHA9120D_1-18GHz

EUT: Segway Bluetooth Fingerprint U-Lock

Time: 2020/10/12 - 11:13
Engineer: Hyde Yu

Polarity: Horizontal

Power: By Battery

Test Mode: Transmit by BLE at Channel 2480MHz

120
1
TWARN
3
o \\w.‘
il 2 g
5&0 s e ey b A S ARl -t e b A At et A b o deitdentuiiepehm Aot
50
40
30
20
2478 2479 2480 2481 2482 2483 2484 2485 2486 2487 2488 2480 2400 2401 2492 2493 2404 2405 2496 2497 2498 2499 2500
Frsnhonythibic)
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2479.628 | 88.826 56.142 N/A N/A 32.684 PK
2 2483.500 | 59.516 26.866 -14.484 74.000 32.651 PK
3 2493.015 | 61.167 28.550 -12.833 74.000 32.617 PK

Note: Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: WZ-AC1 Time: 2020/10/12 - 11:15
Limit: FCC_Part15.209_RE(3m) Engineer: Hyde Yu
Probe: AC1_BBHA9120D_1-18GHz Polarity: Horizontal
EUT: Segway Bluetooth Fingerprint U-Lock Power: By Battery

Test Mode: Transmit by BLE at Channel 2480MHz

120
1
E 80
T
g
& o
50 T
40
30
20
2478 2479 2480 2481 2482 2483 2484 2485 2485 2487 2488 2480 2400 2491 2407 2493 2404 2495 2406 2407 2498 2499 2500
Sroquerpibite
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2479.969 | 88.191 55.510 N/A N/A 32.681 AV
2 2483.500 | 48.263 15.613 -5.737 54.000 32.651 AV

Note: Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: WZ-AC1 Time: 2020/10/12 - 11:17

Limit: FCC_Part15.209_RE(3m) Engineer: Hyde Yu

Probe: AC1_BBHA9120D_1-18GHz Polarity: Vertical

EUT: Segway Bluetooth Fingerprint U-Lock Power: By Battery

Test Mode: Transmit by BLE at Channel 2480MHz

120
1
T 80
T
£ 7 /
= 2 i
_ﬁ &0 \MWMMWMMMWWWW
50
40
30
20
2478 2479 2480 2481 2482 2483 2484 2485 2486 2487 2488 2480 2490 2491 2492 2493 2494 2495 2496 2497 2498 2499 2500
Frequency(MHz)
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2479.639 | 81.652 48.968 N/A N/A 32.684 PK
2 2483.500 | 59.616 26.966 -14.384 74.000 32.651 PK
3 2487.152 | 61.168 28.549 -12.832 74.000 32.618 PK

Note: Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: WZ-AC1 Time: 2020/10/12 - 11:16
Limit: FCC_Part15.209_RE(3m) Engineer: Hyde Yu
Probe: AC1_BBHA9120D_1-18GHz Polarity: Vertical

EUT: Segway Bluetooth Fingerprint U-Lock Power: By Battery

Test Mode: Transmit by BLE at Channel 2480MHz

120
1
T 80
3
g
% e
50/ Z
40
30
20
2478 2479 2480 2481 2482 2483 2484 2485 2486 2487 2488 2480 2400 2491 2492 2493 2494 2495 2496 2497 2498 2499 2500
Frequency(MHz)
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2479.947 | 80.727 48.046 N/A N/A 32.682 AV
2 2483.500 | 48.039 15.389 -5.961 54.000 32.651 AV

Note: Measure Level (dBpV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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6.8. AC Conducted Emissions Measurement

6.8.1.Test Limit

FCC Part 15 Subpart C Paragraph 15.207 Limits & RSS-Gen Issue 5 Section 8.8 Limits

Frequency QP AV
(MHz) (dBuV) (dBuV)
0.15-0.50 66 - 56 56 - 46

0.50-5.0 56 46

5.0-30 60 50

Note 1: The lower limit shall apply at the transition frequencies.
Note 2: The limit decreases linearly with the logarithm of the frequency in the range 0.15MHz to

0.5MHz.

6.8.2.Test Setup

Neon-conductive table

l
Adapter
N 7 T\
N\

\_u 08m
0.4m \

0.8mto
ground
plane

— _.\77_.,._.,_\__;/‘#

0.4 m to vertical ground
reference plane

Vertical ground reference plane

Bonded to horizontal .
ground plane
L
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6.8.3.Test Result

Site: WZ-SR2 Time: 2020/11/23
Limit: FCC_Part15.207_CE_AC Power Engineer: Buter Shi
Probe: ENV216_101683_Filter On Polarity: Line

EUT: Segway Bluetooth Fingerprint U-Lock Power: AC 120V/60Hz
Test Mode 2

80

70

60 Fa

50

40

30

Level(dBuV)

20

10

[¢]

-10

-20

0.15 1 10 30
TiequenyiMtD)
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuV) (dB)
(dBuV) (dBuV)

1 * 0.150 57.627 48.017 -8.373 66.000 9.610 QP
2 0.150 39.767 30.157 -16.233 56.000 9.610 AV
3 0.178 50.449 40.823 -14.130 64.578 9.625 QP
4 0.178 31.634 22.009 -22.944 54.578 9.625 AV

5 0.318 36.352 26.692 -23.406 59.759 9.660 QP
6 0.318 25.004 15.344 -24.755 49.759 9.660 AV

7 0.742 28.847 19.117 -27.153 56.000 9.730 QP
8 0.742 22.527 12.797 -23.473 46.000 9.730 AV

9 1.866 36.922 27.162 -19.078 56.000 9.760 QP
10 1.866 28.542 18.782 -17.458 46.000 9.760 AV
1 4.302 27.286 17.446 -28.714 56.000 9.840 QP
12 4.302 18.499 8.659 -27.501 46.000 9.840 AV

Note 1: Measure Level (dBuV) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + LISN Factor (dB)
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Site: WZ-SR2 Time: 2020/11/23
Limit: FCC_Part15.207_CE_AC Power Engineer: Buter Shi
Probe: ENV216_101683_Filter On Polarity: Neutral

EUT: Segway Bluetooth Fingerprint U-Lock Power: AC 120V/60Hz
Test Mode 2

80

70

- =
50
s a0|]
T 3
B
= 20
10
0
-10
-20
0.15 1 10 30
TrequencyiMi)
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuV) (dB)
(dBuV) (dBuV)
1 * 0.154 56.767 47.165 -9.015 65.781 9.601 QP
2 0.154 38.768 29.167 -17.013 55.781 9.601 AV
3 0.182 50.020 40.401 -14.374 64.394 9.619 QP
4 0.182 31.813 22.194 -22.581 54.394 9.619 AV
5 0.434 31.763 22.088 -25.413 57.176 9.675 QP
6 0.434 24.234 14.559 -22.942 47.176 9.675 AV
7 0.530 35.564 25.874 -20.436 56.000 9.690 QP
8 0.530 30.282 20.592 -15.718 46.000 9.690 AV
9 1.962 38.366 28.606 -17.634 56.000 9.760 QP
10 1.962 30.072 20.312 -15.928 46.000 9.760 AV
1 2.274 34.939 25.163 -21.061 56.000 9.775 QP
12 2.274 27.741 17.965 -18.259 46.000 9.775 AV

Note 1: Measure Level (dBuV) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + LISN Factor (dB)
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7. CONCLUSION

The data collected relate only the item(s) tested and show that the device is in compliance with Part

15.247 of the FCC Rules and RSS-247 Section 5 of the ISED Rules.

The End
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Appendix A - Test Setup Photograph
Refer to “2010RSU009-UT” file.
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Appendix B - EUT Photograph
Refer to “2010RSU009-UE” file.
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