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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Product Robot Vacuum Cleaner
Tested Model E10+
Multiple Model(s) E12+,E15+,Q20+,Q22+,Q25+,TBE20+,GE10,GE15
Radio Type BLE
Modulation Type GFSK
Technical Frequency Range 2402-2480MHz
Parameters | Rated Output Power |3 mW for BLE 1M
Antenna Gain* 4.7 dBi (It is provided by the applicant)
Nominal Power Supply DC 14.4V from Rechargeable Li-ion Battery
Sample serial number 37QB-3 (Assigned by BACL, Shenzhen)
Sample/EUT Status Good condition
Adapter Information N/A

Note: The Multiple models are electrically identical with the test model except for model name, the cover color
and graphics. Please refer to the declaration letter” for more detail, which was provided by manufacturer.

Objective

The objective of the manufacturer is to demonstrate compliance with Certification Ordinance Article 2-1-

19, rules and limits for this device including:

Frequency Error
Occupied Bandwidth

Antenna Output Power And Output Power Tolerance
Receiver Spurious Emission Strength

Interference Prevention Function

Construction Protection Confirmation

Test Method
MIC Notice No.88 Appendix No.43

Transmitter Spurious Emission and Unwanted Emission Intensity
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501V37958E-RF-07A

Measurement Uncertainty

Item Expanded Measurement uncertainty
Frequency error 56.6Hz(k=2, 95% level of confidence)
Occupied Channel Bandwidth 109.2kHz(k=2, 95% level of confidence)
RF output power, conducted 0.86dB(k=2, 95% level of confidence)

Unwanted Emission, 1.60dB(k=2, 95% level of confidence)

conducted
Duty Cycle +1%
Temperature +1°C
Supply voltages +0.4%
Humidity +1%

Note: The extended uncertainty given in this report is obtained by combining the standard uncertainty times the
coverage factor K with the 95% confidence interval. Otherwise required by the applicant or Product Regulations,
Decision Rule in this report did not consider the uncertainty.

Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Shenzhen) to collect test data is located
on the SF(B-West) , 6F, 7F, the 3rd Phase of Wan Li Industrial Building D, Shihua Rd, FuTian Free Trade
Zone, Shenzhen, China.

Each test item follows test standards and with no deviation.
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

EUT TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in a testing mode by some software.

For BLE 1M mode, 40 channels are provided for testing:

Channel Frequency(MHz) Channel Frequency(MHz)
0 2402 20 2442
1 2404 21 2444
18 2438 38 2478
19 2440 39 2480
EUT was tested with channel 0, 19 and 39.
Normal/Extreme Voltage Condition”
NV Normal Voltage 14.4Vpc
LV Low Voltage 12.96Vpc
HV High Voltage 15.84Vpc

Note: extreme voltage test conditions were declared by manufacturer.

The EUT works with a battery, power deviation of the RF circuit is less than 1% when extreme
voltage supplied, therefore the test only performed at normal condition. Details as following:

Voltage Condition Input (Vpe) RF System Voltage (Vpc)
NV 144 33
LV 12.96 33
HV 15.84 33

EUT Exercise Software

Exercise Software”

RTLBTAPP

Power Level”

Mode Low Channel Middle Channel High Channel
BLE 1M 7 7 7
Equipment Modifications
No modification was made to the EUT tested.
Support Equipment List and Details
Manufacturer Description Model Serial Number
DELL Notebook Latitude E6410 11429208685
Unknown USB Cable Unknown Unknown
TR-EM-RF102 Page 6 of 33 Version 4.0




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

External I/O Cable
Cable Description Length(m) From/Port To
Unshielded Detachable USB Cable 1.0 Notebook EUT
Configuration of Test Setup
Attenuator
Notebook
Spectrum EUT
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501V37958E-RF-07A

SUMMARY OF TEST RESULTS

MIC Notice No.88 Appendix
No.43 Description of Test Result
Article 2, Paragraph 1, Item 19

1 Frequency Error Compliant

2 Occupied Bandwidth Compliant

3 Transmitter Spurious Emission and Compliant
Unwanted Emission Intensity P

4 Antenna Output Power and Output Power Compliant

Tolerance

5 Receiver Spurious Emission and Compliant
Unwanted Emission Intensity P

6 Transmission Antenna Gain Not Applicable

7 Carrier sense capability Not Applicable**

8 Transmission Radiation Angle Width Not Applicable

9 Frequency Hopping Dwell Time Not Applicable*

10 Interference Prevention Function Compliant

11 Construction Protection Confirmation Compliant

Not Applicable* -Testing is only required for FHSS system devices.
Not Applicable**-The OBW of EUT is less than 26 MHz.
Not Applicable - This test item was not required for the output power less than 12.14 dBm (E.I.R.P)
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

TEST EQUIPMENT LIST
. . Serial Calibration | Calibration | Calibration | Calibration
gt faChrct Description Model Number Date Due Date Authority Method
R&S Spectrum Analyzer | FSV40 101942 2025/09/01 | 2026/08/31 CCIC c)
R&S Spectrum Analyzer | FSU26 200120 | 2024/12/04 | 2025/12/03 | BACL Cal )
Unknown 10dB Attenuator |[Unknown|F-03-EM190| 2025/06/26 | 2026/06/25 BACL d)
Rohde & Wideband Radio
Communication |(CMWS500 146520 | 2025/04/29 | 2026/04/28 | BACL Cal )
Schwarz
Tester
Tonscend RF control Unit |JS0806-2|19D8060154| 2025/07/18 | 2026/07/17 | BACL Cal )

Note: Calibration Method

a) Calibration conducted by the National Institute of Information and Communications Technology (NICR) or a
designated calibration agency under Article 102-18 paragraph (1)

b) Correction conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement Law (Law No.
51 of 1992) ~Japan Calibration Service System~

c) Calibration conducted in foreign countries, which shall be equivalent to the calibration conducted by the NICT or a
designated calibration agency under Article 102-18 paragraph (1)

d) Calibration conducted by using other equipment that listed above from a) to c)

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Shenzhen) attests that all calibrations have
been performed in accordance to requirements that traceable to National Primary Standards and International System

of Units (SI).
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501V37958E-RF-07A

REQUIREMENTS AND TEST PROCEDURES

Frequency Error
Limit

50 ppm or below

Test Procedure

Set the EUT to the measurement frequency without modulation.
Setting of SA is following as:

Center Frequency: Frequency to measure

RBW: 10 kHz, VBW: 10 kHz

Span: IMHz

Sweep time: Auto

Log scale: 10dB/Div, Data points: 400 points or more
Reference level: Enough level for maximum dynamic range
Detection: Positive Peak

Sweep mode: Single Sweep

Marker: Spot

Record the peak spot frequency.

If the EUT can't set at un-modulation mode, measure the 10dBc center frequency.

Spectrum Analyzer | Attenuator EUT
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

Occupied Bandwidth

Limit

Occupied bandwidth: FH<83.5 MHz; OFDM, DS<26 MHz; Others<26 MHz

Test Procedure

1
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

2.

. Setting of SA is following as:

Center Frequency: Frequency to measure

RBW: 30 kHz, VBW: 30 kHz
Sweep time: Auto

Log scale: 10dB/Div, Data points: 400 points or more
Reference level: Enough level for maximum dynamic range

Detection: Positive Peak
Sweep mode: Continuous Sweep
Marker: Spot

Spectrum Analyzer

Attenuator

EUT

EUT have transmitted the maximum modulation signal and fixed channelize. SA set to 99% of
occupied bandwidth to measure occupied bandwidth.

TR-EM-RF102
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

Transmitter Spurious Emission Strength and Unwanted Emission Intensity

Limit

o <2387 MHz, £>2496.5 MHz: <2.5uW/MHz

e 2387 MHz<{<2400 MHz; 2483.5 MHz <{<2496.5 MHz: <25pW/MHz

Test Procedure

Measurement System Diagram

Spectrum Analyzer | Attenuator

Conditions of Application Equipment (EUT)

EUT

e The modulation state shall be in continuously transmitting mode.

Spectrum Analyzer Conditions

Span: Measuring Frequency Range

VBW: Same as RBW (1MHz or 100kHz)

Data points : 400 points or more

Detection: Positive Peak

If the measured value is under the technical standard value, do not need to measure more detail.

Note: 2.5uW/MHz = 0.25uW/100kHz

Reference level: Enough level for maximum dynamic range

Sweep time: Auto(Minimum time to ensure measurement accuracy.)

RBW: 1MHz (frequency range; 1GHz over), 100kHz (frequency range; 30MHz to 1GHz)
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501V37958E-RF-07A

Antenna Output Power and Antenna Power Tolerance
Limit

Antenna power:
e <10 mW/MHz (OFDM, DSSS from 2400-2483.5 MHz)
e <10 mW (other from 2400-2483.5 MHz)

The Output Power Tolerance must be within +20%, -80%.

E.i.r.p:
e <12.14dBm/MHz (OFDM (20MHz system), DSSS form 2400-2483.5MHz)
e <9.13dBm/MHz (OFDM(40MHz system) from 2400-2483.5MHz)
e  <12.14dBm (other from 2400-2483.5MHz)

Test Procedure

For FHSS UUT:

*Step 1: Measure the total power by Power Meter in a state of hopping mode

Step 2: Set the power meter to trace average across the pulse on period, record the reading level on power

meter.

Step 3: Calculate the mean power per IMHz by dividing the reading level by spread bandwidth.

Output Power Density (mW/MHz) = Reading (mW) / Spread Bandwidth (MHz)

Test Setup Block diagram

EUT

Attenuator RF control Unit

Note: the power meter was integrated in the RF control Unit.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501V37958E-RF-07A

Receiver Spurious Emission and Unwanted Emission Intensity
Limit

e <4nW (30 MHz<f<1000 MHz)

e <20nW (=1 GHz)
Test Procedure

Measurement System Diagram

Spectrum Analyzer | Attenuator EUT

Conditions of Application Equipment (EUT)

e The modulation state shall be “continuous receiving mode”.

Spectrum Analyzer Conditions

Start Frequency: Start Frequency of frequency range to measure (30MHz or 1GHz)
Stop Frequency: Stop Frequency of frequency range to measure (1GHz or 12.5GHz)
Span: AUTO (Measurement Range)

RBW: 100 kHz, VBW: 100 kHz for Frequency < 1 GHz

RBW: IMHz, VBW: 1MHz for Frequency > 1 GHz

Sweep time: AUTO or more

Sweep mode: Auto Sweep

Detection: Positive Peak

Reference Level: Enough level for maximum dynamic range
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501V37958E-RF-07A

Interference Prevention Function
Requirement

The EUT shall have the interference prevention capability to transmit or to receive the identification
automatically, so that sender and receiver shall exclude other equipment.

Test Procedure

Measurement System Diagram

CMW 500 EUT

In the case that the EUT has the function of automatically transmitting the identification code:
1. Transmit the predetermined identification codes from EUT
2. Check the transmitted identification codes with the demodulator.

In the case of receiving the identification codes:

1. Transmit the predetermined identification codes from the counterpart.

2. Check if communication is normal

3. Transmit the signal other than predetermined ID codes from the counterpart.

4. Check if the EUT stops the transmission, or if it displays that identification codes are different from
the predetermined ones.
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

TEST DATA AND RESULTS

Frequency Error

Test Information:

Sample No.: | 37QB-3

Test Date:

2025/09/04

Test Site: | RF

Test Mode:

Transmitting

Tester: | Cheeb Huang

Test Result: | Pass

Environmental Conditions:

Relative

Temperature: 26.5-27 Humidity: 51-53 ATM Pressure: 1005
§9) o )
(%)
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

Test Condition: NV

Mode

Frequency
(MHz)

Measure
Frequency
(MHz)

Frequency
Tolerance

(ppm)

Limit

Verdict
(ppm)

2402

2401.99235 -3.18

Pass
Single Carrier 2440 2439.98335 -6.82 +50 Pass
2480 2479.97345 -10.71 Pass

Frequency Tolerance = (Measure Frequency - Frequency)/Frequency*10°

Test Condition: NV

2402MHz

2440MHz

Spectrum 2 Spectrum e
Ref Level 10.00 dBm  Offset 10.50 db @ RBW 1 kHz Ref Level 10.00 dBm  Offset 10.50 dB @ RBW 1 kHz
lo att 20de  SWT 30ms @ VBW 3kHz Mode Sweep o Att 20de  SWT 30ms @ VBW 3kHz Mode Sweep
SGL Count 20/20 SGL Count 20/20
(@ 1Pk Max (@ 1Pk Max
M1 M1[1] 3.16 dBm| M1 Mi[1] 3.63 dBm
2.401992350 GHz p 2.439983350 GHz
0 0
-10d ﬁ 104
20 H 20 H
30d 30 d
40d . [ ‘ " 40 d iy, ‘ \ e
T I g W i [
s0d i Aot 50 d VYT bt
: - N " i
bt M, s Wy gy
-70d -70d
80 d 30 d
CF 2.402 GHz 1000 pts Span 300.0 kHz CF 2.44 GHz 1000 pts Span 300.0 kHz
marker marker u
Type | Ref | Trc | X-value Y-value |__Function__| Function Result | Type | Ref | Trc | X-value | y-value |__Function | Function Result |
M1 1] 2.40199235 GHz 3.16 dem | [ M1 1 2.43908335 GHz | 3.63 dém | |
— — —
I J ] i o (]
Srojecti 58911 Tastor:Chosh (hang Ko :2501V37958L-RI "ostar: Chaah luang
Date: 4.SED 025 16:21:28
Spectrum =
Ref Level 10.00 dem  Offset 10.50 db @ RBW 1 kHz
o att 20de  SWT 30ms @ VBW 3kHz Mode Sweep
SGL Count 20/20
[@1Fk Max
1 M1[1] 3.43 dBm|
2.479973450 GHz
od l
10d \
-20 ’
30 d
40 ENER YT Jufl, 1
ol VS BRI s
o qom il AL i,
Wﬂ«d LIRUASTE
50 Pt
A
704
-80
CF 2.48 GHz 1000 pts Span 300.0 kHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1] 2.47997345 GHz. 3.43dem | |
I — —
Erojeeilo. : 23013 -BF Tesler:Chesh Husng

Dete: 4.SEF.2025  16:21:50
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

Occupied Bandwidth

Test Information:

Sample No.: | 37QB-3

Test Date:

2025/09/12

Test Site: | RF

Test Mode:

Transmitting

Tester: | Cheeb Huang

Test Result: | Pass

Environmental Conditions:

Relative
Temperature: 26.5.27 Humidity: 51-53 ATM Pressure: 1005
O . (kPa)
(%)
TR-EM-RF102 Page 18 of 33 Version 4.0




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

Test Condition: NV

Occupied bandwidth (MHz)

Mode Limit(MHz) Verdict
Low Channel | Middle Channel | High Channel
BLE 1M 1.031 1.031 1.041 <26 Pass
Test Condition: NV
BLE IM_Low Channel BLE IM_Middle Channel
@ “RBW 30 kiz Mz @ S 30 e
JAWAN ﬁ W
/ C .
, ) b
» N, - -
@
Am
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

Transmitter Spurious Emission and Unwanted Emission Intensity

Test Information:

Sample No.: | 37QB-3

Test Date: | 2025/09/12

Test Site: | RF

Test Mode: | Transmitting

Tester: | Cheeb Huang

Test Result: | Pass

Environmental Conditions:

Relative
Temperature: 26.5.27 Humidity: 51-53 ATM Pressure: 1005
(°C) . (kPa)
(%)
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

Test Condition: Normal, BLE 1M

Channel Test Band Frequency Range Max.Emission| Result Result Limit Verdict
(RBW) Start Stop  |Located(MHz)(dBm/RBW)(pnW/RBW)(pnW/RBW)
(MHz) | (MHz)

Band I (100kHz) 30 1000 80.4904905 -43.78 0.042 0.25 Pass

Band II (IMHz) 1000 2387 |2261.3509000 | -38.66 0.136 2.50 Pass

Low Band 11T (1IMHz) 2387 2400 2400.0 -17.49 17.824 25 Pass

Band IV (1MHz) 2483.5 | 2496.5 |2491.4900000 -37.86 0.164 25 Pass

Band V (1MHz) 2496.5 | 12500 |11598.7838000  -37.09 0.195 2.50 Pass

Band I (100kHz) 30 1000 | 937.3723724 -43.85 0.041 0.25 Pass

Band II (1MHz) 1000 2387 12343.9600000 -39.28 0.118 2.50 Pass

Middle | Band III (1IMHz) 2387 2400 {2399.9284000| -38.21 0.151 25 Pass

Band IV (IMHz) | 2483.5 | 2496.5 |2491.6331000| -37.81 0.166 25 Pass

Band V (IMHz) 2496.5 12500 |11513.6689000]  -37.08 0.196 2.50 Pass

Band I (100kHz) 30 1000 | 331.4864865 -43.33 0.046 0.25 Pass

Band I (IMHz) 1000 2387 |2284.2593000| -39.08 0.124 2.50 Pass

High Band III (IMHz) 2387 2400 |2389.4985000 -37.64 0.172 25 Pass

Band IV (IMHz) | 2483.5 | 2496.5 |2483.5065000| -36.10 0.245 25 Pass

Band V (1IMHz) 2496.5 | 12500 |3552.9257000 -37.09 0.195 2.50 Pass
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Report No.: 2501V37958E-RF-07A

Test Condition: NV

BLE IM Low Channel(30MHz~1GHz)
@ eodvegon
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

BLE 1M_Middle Channel(1GHz~2.387GHz)
&® e :
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BLE 1M_High Channel(30MHz~1GHz)
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

Antenna Output Power and Output Power Tolerance

Test Information:

Sample No.: | 37QB-3

Test Date: | 2025/09/12

Test Site: | RF

Test Mode: | Transmitting

Tester: | Cheeb Huang

Test Result: | Pass

Environmental Conditions:

Relative
Temperature: 26.5.27 Humidity: 51-53 ATM Pressure: 1005
(°C) . (kPa)
(%)
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

Test Condition: NV

Mode

Antenna gain

Declared power

(dBi) (mW)
BLE 1M 4.70 3
Antenna output Antenna output EIRP
Mode Channel Cogvlzaizldc];i:ll) power(mW) tolerance(%) (dBm) Verdict
P Result | Limit = Result | Limit | Result | Limit
Low 4.05 2.541 -15.30 8.75 Pass
BLE 1M Middle 4.89 3.083 <10 2.77 | -80~+20| 9.59 <12.14 Pass
High 4.85 3.055 1.83 9.55 Pass
Note:
Antenna otput power(mW) = 10" {Conducted power(dBm) / 10}
Antenna output power tolerance(%) = (Antenna output power - Declared power) / Declared power * 100%
Antenna output power(dBm) = 10 * log10{Antenna output power(mW)}
EIRP(dBm) = Antenna output power(dBm) + Antenna gain.
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

Receiver Spurious Emission and Unwanted Emission Intensity

Test Information:

Sample No.: | 37QB-3

Test Date: | 2025/09/04~2025/09/12

Test Site: | RF

Test Mode: | Transmitting

Tester: | Cheeb Huang

Test Result: | Pass

Environmental Conditions:

Relative
Tegppestuiey 26.5-27 Humidity: 51-53 ATM Pressure: | 5 1608
°O) 0 (kPa)
(%)
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

Test Condition: NV

Mode |Channel Test Band Frequency Range Max.Emission| Result | Result | Limit Verdict
(RBW) Start | Stop |Located(MHz) (dBm) | (nW) | (W)
(MHz) | (MHz)

Band I (100kHz) 30 1000 898.3925 -62.57 0.553 4 Pass

Low
Band II (IMHz) 1000 12500 3597.85 -53.37 | 4.603 20 Pass
Band I (100kHz) 30 1000 80.028 -58.11 1.545 4 Pass

BLE IM | Middle
Band II (1IMHz) 1000 12500 5313.65 -50.77 8.375 20 Pass
X Band I (100kHz) 30 1000 80.028 -57.76 | 1.675 4 Pass
Hig

Band II (IMHz) 1000 12500 2534.1 -58.06 | 1.563 20 Pass
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501V37958E-RF-07A

Test Condition: NV
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

Interference Prevention Function

Test Information:

Sample No.: | 37QB-3

Test Date:

2025/09/12

Test Site: | RF

Test Mode:

Communicating

Tester: | Cheeb Huang

Test Result: | Pass

Environmental Conditions:

Relative
Temperature: 26.5.27 Humidity: 51-53 ATM Pressure: 100.8
O . (kPa)
(%)
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501V37958E-RF-07A

CONSTRUCTION PROTECTION CONFIRMATION

Limit

The high-frequency section and modulation section of the radio equipment except for the antenna
system shall not be capable of being opened easily.

Confirmation Result

EUT has screws and buckles for the high-frequency section and modulation section of the radio which
can’t be opened easily, please see the EUT photos.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501V37958E-RF-07A

EUT PHOTOGRAPHS

Please refer to the attachment 2501V37958E-RF-EXP External photo and 2501V37958E-RF-INP Internal
photo.
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501V37958E-RF-07A

TEST SETUP PHOTOGRAPHS

Please refer to the attachment 2501V37958E-RF-TSPB Test Setup photo.

xxx+END OF REPORT? ¥
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